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THE MUD MOUNTAIN |. 
DAM ON THE WHITE RIVER, | 
WASHINGTON, U.S.A. 


BETWEEN the years 1914 and 1936, the Inter- 
County River Improvement Commission, which was | 
constituted by King and Pierce Counties, in the 
north-west of the State of Washington, U.S.A., 


Fie. 1, 


spent nearly 3,200,000 dols. on revetments, diver- | provisions of the corresponding Act of 1938, its 


In 1933, the Inter-County River Improvement | Portland, Oregon. The site is one presenting con- 
Commission put forward a proposal for the construc- | siderable difficulties, and various types of dam were 
tion of a dam on the White River for the purpose of | tentatively designed, and discussed with consulting 
controlling floods. The site selected was that | engineers having experience with large dams, before 
occupied by the Mud Mountain Dam now under | the decision was come to tha t a rock-fill construction 
construction. It is 40 miles east of Tacoma and | would best meet the conditions. The contract for 
47 miles south-east of Seattle. the dam was awarded to the Guy F. Atkinson Com- 

The Mud Mountain Dam project was authorised | pany, San Francisco, in 1939. Work was put in 
under the Flood Control Act of 1936 and, under the ' hand at once, and it is expected that the construction 


DaM AND SPILLWAY NEARING COMPLETION; JANUARY, 1942. 


will be completed this year. The original contract 


sion dams and trash barriers on the Puyallup and | operation and maintenance was placed under the 
White Rivers. These two streams meet at Puyallup | supervision of the Corps of Engineers, United States 
and flow into Puget Sound at Tacoma. The river| Army. Damage caused by the flood of 1933, the 
system of which they form an important part drains | greatest of which there is any record, in the White 
a very mountainous region with heavy precipitation. | and Puyallup River valleys amounted to 951,000 
The White River rises on Mount Rainier, on the | dols., and it is estimated that a still greater flood 
north-east slope of which the largest group of | might cause damage equal to the entire capital 
glaciers in the United States is situated. This moun-| cost of the flood-control programme now being 
tain is one of the northernmost peaks of the Cascade | carried out, The design of the dam and its ancil- 
Mountains which, lying approximately parallel to| lary works was placed in the hands of the North 
the coast, extend southward into the State of Oregon, | Pacific Division Office of the Army Engineers in 





was for 5,344,605 dols., but as a result of experience 
with the quarried material available the original 
design was altered and it is expected that the dam 
will now cost about 8,000,000 dols. 

The Mud Mountain Dam is a flood-control project 
only, and it was not possible to arrange for any 
power generation-at the site. The reservoir that is 
being formed will remain empty during normal river 
flow, its purpose being to provide a large emergency 
storage capacity for flood periods. The arrange- 
ments permit such stored water to be released to 
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the river at such a rate as will avoid excessive dis- | 
charges in the lower reaches. The reservoir will MUD MOUNTAIN DAM, WASHINGTON, U.S.A. 
have a length of 54 miles and a storage capacity of 
130,000 acre-feet. This will be sufficient to enable | 
it to control a flow of 40,000 cusecs at the site of the 
dam, which is nearly 50 per cent. greater than the 
1933 flood. As the White and Puyallup Rivers, 
which meet at Puyallup, have approximately equal 
discharges, a 40,000-cusec flood on the White River | 
would probably mean an 80,000-cusee flood at | 
Puyallup and Tacoma. The control arrangements 
which are being installed at the dam will enable the 
discharge of the White River to be held at 10,000 
cusecs under these conditions. This would give a 
50,000-cusec flow in the Puyallup Valley, and the 
channel of the Puyallup River, where it passes 
through Tacoma, is to be enlarged to enable it to : eo 
pass a flood of this magnitude. es —s SE 

The dam is situated in a narrow canyon with 
vertical rock cliffs about 230 ft. high. The canyon 
is 90 ft. wide at the river bed and 150 ft. wide at 
the top of the rock walls. Above bedrock the 
banks consist of glacial boulder till, sloping steeply 
back from the top of the rock walls to a width of | 
about 700 ft. at a height of 1,100 ft. above river bed. “ 
The bedrock at the site is an andesite agglomerate of 
fragmental voleanic rock type, consisting of ashes, | 
tuff, breccia and agglomerates. It is, in general, \ > - = 
watertight, but some seams have required treatment mayeN on Ws > "Ss | dh 7m 
to limit percolation. The dam is of the rock-fill type ARETE N ~ 
with a watertight core consisting of a mixture of ENAN SDD \ ia =F, 
sand, gravel and clay, compacted by rolling. The RAN ; : ~ i 9:0" Tunnel 
surrounding rock fill holds the core firmly in place. | es, AL Gees y ase 
The outer faces of the dam are approximately on a 
1 to 2 slope, being slightly steepened towards the top 
and flattened towards the base. This is illustrated 
in the cross section given in Fig. 2, on this page. a 
The height of the dam, 425 ft. above the lowest a 
bedrock of the river, makes it the highest structure 
of its type ever constructed. The distance along 
the river from the upstream toe to the downstream 
toe is approximately one-third of a mile. The 
crest length of the dam is 700 ft. 

Although the purpose of the dam is to form a 
reservoir in which flood water will be stored, the = . ; v~ TE 
possibility of a discharge of such dimensions that ’ 2 ee) nl Zee ~~ \ 
the capacity of the reservoir is exceeded has to be - ‘pe oe 
provided for. The type of dam which is being —“} 4)! . 
built is entirely unsuited for the discharge of water (v88.c,) Lily? “ENUINEUNG 
over its crest and a spillway is accordingly being f 
provided on the right bank. This has a capacity 
nearly five times greater than the largest flood ever Fig.4. SECTION BB Soe 2) 
recorded on the White River. The relation of the =e — {Goud on | arene , on ea 

a S. ~~~ ws Tap of Dam El. 1250 — 
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spillway to the dam is shown in the general plan 2 
reproduced in Fig. 3, the spillway appearing in 

the upper part of the illustration and the dam, 
set at an angle of about 150 deg. to the spill- 
way, below. An elevation of the dam and cross 
section of the spillway are given in Fig. 4. As will 
be seen from this illustration, the top of the dam is at 
elevation 1,250 and the spillway crest at elevation 
1215. A longitudinal section of the spillway is given 
in Fig. 5. It consists of concrete side walls and an 






apron, the floor sloping from the crest, which is .) "tr Tees SS ae 
315 ft. long, on an even 6 per cent. grade both up- 23.5 Law OR. Bama 
stream and downstream. About 660 ft. downstream 300 1d 


from the crest, there is a drop of 1 in 1-5, 135 ft. 
long, to the spillway bucket, which directs the 
water upwards and outwards to prevent erosion 
of the channel and spillway foundations. The 
arrangement of the bucket is shown in Fig. 5. 
Before the form of the spillway was finally settled, 
its hydraulic action was investigated by means of 
large-scale models at the Bonneville Hydraulic 
Laboratory. The relation of the spillway to the | 
dam is well shown in the photograph reproduced ; 
in Fig. 1, on page 1. This was taken on January | | ee 
this year, when both the dam, in the foreground,| 4 ~ «e:,5) % | Ft. 200 o wo =r 20 300 400 S00 GOO WO Ft. > 
and the spillway, behind, were practically completed. , rest et et et 
A view of the canyon in which the dam was built | ' 
is given in Fig. 6, on the opposite page. | action of gravel and boulders carried by the water. | fitted with 8-ft. valves. The sill of the tunnel 
The natural low-water flow of the river will be A radial gate is provided near the upstream portal of intake is about 70 ft. above normal river level, the 
carried through a 9-ft. tunnel, 1,800 ft. long, the the tunnel and may be used to close it off. The | intake consisting of a concrete trash-rack structure, 
entrance to which is situated on the right bank, | operating mechanism of the gate is located in a/ 100 ft. high; it is illustrated in Fig. 7, opposite. 
above the spillway at river-bed elevation. The | vertical shaft above it. At flood periods, the water | When the river flow exceeds the capacity of the 9-ft. 
tunnel passes under the spillway and discharges to| will be passed through a 23-ft. tunnel, 2,000 ft. tunnel, and when it reaches a depth of 70 ft., the 
the river below the dam, as shown in Fig. 3. It is| long, which is situated roughly parallel to the 9-ft.| water will begin to pass over the lower sill of the 
of horse-shoe cross-section and steel rails have been | tunnel, as shown in Fig. 3. At its downstream | trash-rack structure and enter the 23-ft. tunnel. 
embedded in the invert to withstand the erosive | end, this tunnel terminates in three steel penstocks! Flow through this tunnel may be prevented by 


Fig.5. SECTION ON C.L.OF SPILLWAY 
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MUD MOUNTAIN DAM ON THE WHITE RIVER, WASHINGTON, U.S.A. 








Fic. 6. Canyon at Sire or Dam. Fic. 7. Intake TrasH-Rack or 23-Fr. TUNNEL. 


LITERATURE. 


closing the three 8-ft. valves at the discharge|end. A further view, showing the spillway bucket 


end, or one or more of these may be opened to/| under construction, is given in Fig. 10. This shows | 


regulate the discharge; at full flood they would | the temporary road over which material was taken 
all be opened. When the flood decreases, the level | from the quarry to the dam; this will be referred 
of the pool gradually falls until it reaches the level | to again later. At the upper end of the spillway 
of the sill of the trash-rack. Beyond that point/| there is a 3-ft. bank of hand-placed riprap pro- 
all discharge passes through the 9-ft. tunnel. The | tecting the foundation of the pavement. It is 
aperture which can be seen below the trash-rack in | indicated in Figs. 3 and 5. The spillway has a 
Fig. 7 is the entrance to the 23-ft. tunnel. This | discharge capacity of 139,000 cusecs. 
was used during the construction of the dam, when! Before turning to a description of the construc- 
the river was by-passed through the tunnel. This/| tion of the dam, which was the most interesting 
entrance has now been closed with a concrete plug | and difficult part of the whole project, further 
and water can flow only through the trash-rack. reference may be made to the 23 ft. diversion 
A good idea of the site at an earlier stage than| tunnel. This is concrete-lined throughout, and, 
that shown in Fig. 1 is given by Fig. 8, on page 10,/as already mentioned, is 2,000 ft. long. In spite 
which has been prepared from a photograph taken | of the fact that the tunnel is built with concrete 
on March 15, 1940. It shows the construction camp, | of a minimum thickness of 21 in., it was con- 
which can also be seen in Fig. 1, and spillway | sidered unwise to subject its lower settion to the 
excavation in progress. The dam now occupies a| hydraulic pressure which will be set up when the 
position in the bottom left-hand corner of the| reservoir stands full of water. After the tunnel 
illustration, but it was not possible to begin its con-| had served its original purpose of diverting the 
struction until the 23-ft. tunnel had been pierced, | river during the construction of the dam, it was 
and the river diverted. While this work was/accordingly closed, at about mid-length, by a 
n progress, the early stages of the spillway were | concrete plug 50 ft. long. This plug is pierced by 
put in hand. The construction of the spillway was | three 8 ft. 6 in. external diameter steel penstocks 
1 relatively straightforward job and need not be| which extend to the discharge end of the tunnel. 
referred to in detail. The total amount of excava-| Water flow through them is controlled by three 
tion amounted to 1,200,000 cub. yards, and 26,000 | Howell-Bunger 8-ft. valves, supplied by the S. 
cub. yards of concrete were laid. Excavation was} Morgan Smith Company, York, Pennsylvania. 
carried out by power shovels and the spoil removed | These valves were illustrated and described in 
to dump by trains, as shown in Fig. 8. The surface | ENGINEERING, vol. 152, page 217 (1941). They are} 
of the spillway floor is covered with concrete 2 ft. | operated by 15 h.p. electrie motors, but emergency | 
thick, poured in slabs mostly 30 ft. by 30 ft. Joints | hand gear is also provided. The ends of the pen- | 
between the slabs, } in. wide, are provided with | stocks, which splay outwards, are set in a concrete 
copper seals. The edges of adjacent slabs rest on | plug about 48 ft. long, and are anchored by means 
2-ft. by 4-ft. concrete sills, which are bedded in a | of external cast-steel ribs. There are two passage- | 
surface layer of coarse gravel compacted to the | ways on the upper part of the block by means of | 
correct slope by rolling. The side slopes are also| which access may be had to the penstocks in the | 





formed with similar concrete slabs. One of them} tunnel. The valves may be opened or closed in| 
under construction is shown in Fig. 9, on page 10, | 74 minutes. They operate under a head of 340 ft. | 
which is a view taken near the point at which the | 
spillway increases its slope towards the discharge | 


| 
(To be continued.) 








Understanding Aero Engines by Question and Answer. 
By W. HazeLt. London: English University Press, 
Limited. [Price 2s. 6d.] 
| Tuts little book is intended mainly for novices 
| making a first acquaintance with aeroplane engines, 
| and possessing little knowledge of internal-combus- 
| tion engine theory or practice. As the title implies, 
the “‘ question-and-answer ”’ method is used through- 
out. By this means, the author picks out just those 
points which are likely to puzzle the beginner or 
which might prove difficult to understand without 
|recourse to a personal instructor. The book is 
apparently intended to supplement a course of 
| practical instruction, where the details of the engine 
|are visible and questions of how and why certain 
| things happen will constantly occur to the mind of 
|the thoughtful student. The essential features of 
| the petrol aero-engine and its principal auxiliaries, 
|such as the ignition system, magneto, carburettor 
and supercharger, are covered in a broad way ; 
| “‘ without too many dressings,” to quote the writer 
of the introduction, Squadron-Leader Whittlesea, 
yet without missing out any important aspect of 
| the subject. Each of the six chapters deals with a 
group of associated questions. One group covers 
| engine running faults and the causes of detonation, 


| with due emphasis on the importance of correct 
| fuel and air mixing, as it affects this question. The 


line diagrams clearly explain such matters as valve 
timing, carburettor construction, and the magnetic 
and electrical circuits. The book is bound in a limp 
cover and is of a handy size for the pocket. 








NEW BLAST-FURNACES AT CLEVELAND, U.S.A.—The 
Republic Steel Corporation, Cleveland, Ohio, U.S.A., are 
constructing five new blast-furnaces, thus increasing the 
pig-iron production capacity of the works by a total of 
2,200,000 tons per annum. The first of the new furnaces 
was blown-in last month. 


‘ 
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NOTES FROM SOUTH AMERICA. | large scale in producing copper near Chilecito, in the 


province of La Rioja. 

Ant1-Axis feeling in Latin America has been inten- 

sified by recent further sinkings by submarines of | of steamers in convoy, monthly trade statistics are of 
tankers and merchant ships. Argentina and Chile are | less value than usual as an index of trade movement. 
now the only remaining Latin-American republics | However, it may be recorded that, during the first 
which have not either declared war upon or broken | quarter of 1942, Argentine imports of machinery and 
off diplomatic relations with the Axis Powers. Brazil | vehicles rose to 17,900 tons, from 15,100 tons in the 
is maintaining a firm attitude towards the submarine like quarter of 1941; those of iron, steel and manu- 
menace, while Mexico’s declaration of war against the | factures from 53,200 tons to 65,300 tons; and those 
Axis is of great importance to the United Nations | of non-ferrous metals and manufactures from 20,700 
because of the republic’s great wealth of oil and/| tons to 28,300 tons. The depressed outlook for the 
minerals. Moreover, the strategic value of Mexico's | British-owned railways in Argentina has been relieved 


Because of such extraneous factors as the arrival | 


geographical position and the many excellent harbours 
which that country possesses should materially assist 
the inter-American convoy system, now being estab- 
lished. There is no doubt that collaborative action 


|to a slight extent by the announcement that the 


Argentine Government has appointed a committee to | 


study the reorganisation of all railway regulations in 


the country, as well as the question of improvement in | 


with the United States has been worked out, especially | the economic position of the companies. For its third 
in regard to sea defence patrols. The establishment of | year of working, in 1941, the City of Buenos Aires 
inter-American convoys is of outstanding importance | Transport Corporation again showed a loss, although 
to Latin-American trade, particularly because of the ' this was partly due to the shortage and high cost of 
present acute shortage of shipping and of fuel, this | fuel and of various materials, particularly imported 
dilemma now having ousted exchange difficulties as| transport units. The prospects are rather brighter 
the chief ‘problem of trade between the Americas. | because of the new agreements for the supply of electric 
Already, there is an “ austerity” standard of living | power, etc., which should result in substantial annual 
caused by the acute scarcity of imports (especially | savings, and because of the loan of 40,000,000 pesos, 
those of a bulky nature, such as fuel) and this has | obtained locally, for the elimination of competitive 
caused a sharp rise in prices, and consequently in the | services. Following the annual meeting in May, it was 
cost of living. The shortage is particularly marked in | announced that the Corporation had submitted to the 
the case of machinery and metal articles, motor vehicles | Control Committee a drastic scheme for reorganising 
and accessories, and this has already resulted in local | the transport system in Buenos Aires, embracing the 
Governmental control of internal distribution, as well | establishment of 173 passenger routes within the city 
as of exports and re-exports and stocks, and in the | limits, comprising 168 surface lines and five under- 
rationing of petrol, etc., to the public. The prospects | ground lines, and necessitating the removal of about 
for those interested in or dependent upon many branches | 112 km. of tramway lines in the most congested parts 
of the import trade, especially in the articles mentioned, | of the city. There will also be a complete readjust- 
either directly or indirectly, are consequently ob- | ment of fares. 
scure. The Brazilian authorities now issue a quarterly list 
Reviewing the shipping situation as it affects the | of goods in respect of which quotas for export to Brazil | 
principal countries, Argentina may receive less favour-| have been fixed by the United States Government. 
able treatment than other Latin-American nations as |The list for the second quarter of 1942 included 112 
regards the supply of essential engineering and other light lorries, 375 electric domestic refrigerators, and 
products from the United States, as this matter is | agricultural equipment (excluding chain-track tractors, 
apparently influenced to some extent by the attitude | hand tools and road material) to the value of 340,000 
adopted towards the anti-Axis line-up policy of dols. A recent Brazilian decree stipulates that, for 
Washington. Brazilian import and export trade has | the duration of the war, national defence needs shall be 
been temporarily retarded by shipping difficulties, but, | given priority as regards supplies of national in- 
now that inter-American convoys are being organised, | dustrial and farming products, and the export or re- 
the long-term outlook as regards exports remains|export of home-produced or foreign manufactures 
encouraging in view of the fact that Brazil is one of | which are indispensable to the country’s needs is pro- 
the main sources of supply of many essential products | hibited. The decline in imports of agricultural mach- | 
for the Allied war effort. However, should shipping | inery and implements into Brazil since the war started | 














| first year, in addition to the quantity consumed by 
| the blast furnace, and that the following quantities o/ 


litres; pure benzol, 3,888,000 litres; pure toluol 
896,000 litres; pure xylol, 208,000 litres; solvent 
naphtha, 93,000 litres ; and sulphate of ammonia, 5,200) 
tons. The output of coal in Brazil in 1941 totalled 
1,400,000 metric tons, compared with 1,350,000 tons in 
1940 and 1,046,000 tons in 1939, while imports of coal 
in these years were recorded at 1,012,700 tons (mainly 
from the United States), as 1,149,500 tons and 1,200,800 
tons, respectively. The difficulty in obtaining supplier 
from abroad has already stimulated national coal pro 
duction, and the consumption of coal in Brazil is ex- 
pected to increase considerably when the new stee! 
| plant comes into full operation. 

Under the recent comprehensive economic agree 
ment with Washington, Peru will be granted a credit 
of 25 million dols. by the Export-Import Bank, to be 
utilised for the exploitation of rubber and other pro 
ducts of the Amazon and for the development of Peru- 
| vian industries, in particular the iron industry in the 
| North of Peru. Technical aid for the efficient deve 
|lopment of these projects will be provided by the 
| United States Government. 
| 








HIGH-SPEED STEEL-TIPPED 
CUTTING TOOLS. 


ALTHOUGH carbide-tipped cutting tools are now 
widely employed, the economical use of high-speed 
steel by fitting tools with tips of this material does 
not appear to have been practised to any great extent. 
It is stated that during the 1914-18 war, the Germans 
employed tips of high-speed steel by butt-welding 
them to carbon-steel shanks, in order to conserve 
supplies, but in that country it would appear that 
the carbide-tipped tool is now used to the almost 
complete exclusion of other types. According to 
Machine Production and Mill Supply, of Toronto, an 
American firm, Messrs. General Trust and Die Cor- 
poration, East Orange, New Jersey, U.S.A., has recently 
developed two new processes of tipping tools with 
hardened high-speed steel, which have proved successful 
and are being widely used. The ultimate object of the 
processes is, of course, to make the best use of steels 
which are in short supply. For example, one firm of 
engineers is stated to have used formerly a number of 
solid tools of 8 per cent. cobalt high-speed steel, } in. 
by 1} in. in cross section, by 8in. long. It was the prac- 





by-products will be recovered yearly: tar, 15,200,000 





difficulties seriously retard the import of essential 
materials from the United States—particularly engi- 


neering equipment, etc., for the many new factories— | 


there are bound to be adverse repercussions on Brazil's 
economy. Chile’s most important products (copper 
and other minerals, nitrate and wool) will be required 
in ever-increasing quantities by the United States, and 
transport will have to be provided for them. This 
applies equally to Peru, especially in view of the recent 
agreement with the United States for the purchase by 
the latter Government of practically the whole of 
Peru’s strategic products. The factory output in Chile 
has more than doubled during the past ten years, 
while the production of coal, copper, etc., is reaching 
record high levels. There is similar intense industrialisa- 
tion in Peru. Fortunately, most Chilean industries 
are fairly well stocked with imported raw materials, 


but eventually all factories there and elsewhere through- | 


out South America which rely upon foreign sup- 
plies must become dependent upon the benevolence 
of the United States, and the extent of American 
assistance can be determined only by the course of the 
war. 

A recent Argentine decree rations the internal distri- 
bution of all essential imports which are subject to 
export quotas in the country of origin. Among many 
new restrictions, rubber is being controlled, as are also 
the sale, distribution and prices of new tyres and 
inner tubes for motor vehicles. The growth of local 
industries will be severely checked, of course, by 
difficulties in obtaining imported equipment, etc. In 
this connection, it may be noted that, between January, 
1937, and January, 1942, the increase in employment 
in the Argentine “ machinery and vehicles ” industry 
was 10 per cent.; that in metals and manufactures, 
excluding machinery, was 37 per cent.; in petroleum 
and combustibles, 16 per cent.; in mines, wells and 
quarries, 53 per cent.; and in rubber and manufac- 
tures, 70 per cent. Although Argentina is still largely 
dependent upon imported fuel, the local output of 
petroleum is steadily advancing, having reached in the 
first quarter of 1942 the figure of 926,559 cub. m., 
compared with 845,479 cub. m. in the corresponding 
period of 1941; these figures include the production 
of the State-owned wells (597,863, against 539,662 
cub. m.) and the privately-owned wells (328,996, 
against 305,817 cub. m.). The Argentine Government 
are also studying the exploitation of national coal and 
iron mines, and work will shortly be resumed on a 


is shown by the following details of imports in 1941, tice to grind these back until a length of 5 in. was left, 
with the comparable figures for 1939 given in paren-| When they were too short for further use as tools, 
theses: tractors, 1,304 metric tons (2,739) ; ploughs | These short shanks are now cut up into pieces measuring 
land accessories, 385 tons (1,689); hoes, 740 tons | # in. by } in. by 1} in., each shank providing enough 
(1,394); shovels and pickaxes, 551 tons (662); cotton material to tip 12 shanks of low alloy tool steel, 8 in. 
| gins, etc., 338 tons (948); unspecified machinery, long. As this particular firm is unable to obtain 
| 637 tons (993). The manufacture of many of these further supplies of 8 per cent. cobalt steel, it would 
articles in Brazil has increased rapidly, but difficulty | have been necessary to use normal 18-4-1 high-speed 
has been experienced recently in maintaining the pro- | Steel or tungsten-molybdenum steel, which practice, 
duction of hoes, due to the scarcity and high cost of | it is stated, would have necessitated a reduction of 





|raw materials. Great 
to rank as an important supplier of hoes, shovels, and 


Britain, however, continued 30 per cent. in cutting speeds. 


It is not possible at present to give detailed accounts 


pickaxes in 1941, the value of imports of these three of the new processes, but one of them is a brazing 
items from all sources last year having been 8,427 contos. | process and the other a form of arc welding. In neither 


With regard to the Brazilian decree of February 25, 
1942, which prohibited the export or re-export of 
machinery, etc., the items comprised are: motor- 
vehicles, passenger cars and lorries, new or used ; 
| motor-cycles ; accessories and spare parts for auto- 
mobiles and motor-cycles ; also, all machinery, acces- 
sories and spare parts that can be utilised in Brazilian 
industries, whether of national or foreign manufacture, 
|}and whether mounted or not. A later decree controls 
the internal sales in Brazil of motor-cars and lorries, 
preference being given to essential industries, particu- 
|\larly those producing strategic materials. At the 
| same time, there has been a cut of 30 per cent. in the 
| quantity of petrol released to filling stations and 
| retailers, and a system of rationing of petrol has come 
| into force in Rio de Janeiro and Sao Paulo. 

| The output of iron and steel in Brazil in 1941 was 
| officially recorded as follows: pig-iron, 208,795 metric 
tons (against 185,300 tons in 1940) ; sheet iron, 149,928 
tons (135,300); and steel, 154,189 tons (141,000). 
Exports under this heading last year totalled 56,102 
tons, mainly to Argentina. The whole position regard- 
ing Brazilian output of steel will, of course, be revolu- 
tionised when the new National Steel Plant at Volta 
| Redonda attains full production, which is expected 
| by the end of 1943. Meanwhile, the Government has 
|issued the following official estimate of production 
during the first year of operation: pig-iron, 260,000 
metric tons; steel ingots, 250,000 tons; rails and 
accessories, 70,000 tons; tinplate, 40,000 tons; thick 
sheets, 25,000 tons; beams and bars, 20,000 tons; 
thin and black sheets, 15,000 tons and galvanised sheets, 
15,000 tons. The output of several of these lines will 
be increased in the second year. It is expected that 
40,000 tons of foundry coke will be produced in the 








process is the hardening of the high-speed steel tips 
affected. A special alloy is used as the brazing material, 
and, it is claimed, the resilience incidentally imparted 
by the thin layer of it adds to the life of the tool. 
Thus, a solid cobalt high-speed steel, 5 in. long and 
1 in. square in section, weighing 1-5 lb., was replaced 
by a tip cut from cobalt high-speed steel scrap and 
weighing only } oz. The tipped tool gave 50 per cent. 
greater production than the solid tool. Shank materials 
may be S.A.E. 2340 or S.A.E. 1040, which are, respec- 
tively, a 3-5 per cent. nickel steel with 0-40 per cent. 
carbon, or a plain carbon steel with 0-40 per cent. 
carbon. The welding process, adopted apparently for 
the larger cutters, is stated not only to economise in 
the high-speed steel, but to avoid breakage of large 
solid tools from heat-treatment stresses or mechanical 
stresses. 

An example of this is provided by a band-grooving 
tool for 75-mm. shells. Formerly such tools were made 
of a solid piece of high-speed steel measuring 1} in. by 
2} in. by 2} in., formed with a dovetail at the back for 
mounting. The corners of the dovetail frequently 
broke as a result of hardening strains. By arc welding 
a high-speed cutter } in. thick by 1} in. by 2 in. to a 
carbon-steel dovetail, such breakages are avoided and 
much less of the more valuable material is used. The 
hardened scrap material is cut to the required size by 
means of abrasive discs, used either wet or dry. 








Spectra Notice: Goops For Export.—The fact 
that goods made of raw materials in short supply, owing 
to war conditions, are advertised in ENGINEERING should 
not be taken as an indication that they are necessarily 
available for export. 
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RESEARCH ON REFRACTORIES. 


Ir may be recalled that the “Second Report on 
Refractory Materials,” prepared by the Joint Refrac- 
tories Research Committee of the Iron and Steel 
Industrial Research Council and the British Refrac- 
tories Research Association, was included in the pro- 
gramme of papers submitted at the annual general 
meeting of the Iron and Steel Institute on May 7, but 
that it was not — or discussed. Those sections 
of the report which deal with steelworks refractories, 
however, were read in abstract and discussed at a 
joint meeting of the Iron and Steel Institute, the 
Sheffield Society of Engineers and Metallurgists, the 
Sheffield Metallurgical Association and the Refractories 
Research Association of Great Britain, held in Sheffield 
on May 19. An account of the proceedings will be 
found on page 5u5 of last week’s issue of ENGINEERING. 
(he report forms a volume of 168 pages, and we give 
below a brief summary of its salient features. 

The two main sections of the report deal with steel- 
works refractories and with blast-furnace refractories, 
respectively. The first section consists essentially of 
four papers, describing laboratory studies of the reactions 
between dolomite and various minerals, by Dr. J. R. 
Rait, Mr. A. T. Green, and Mr. H. J. Goldschmidt. A 
fifth short paper, by Dr. W. J. Rees, dealing with “A 
Simple Partially-Stabilised Dolomite Mixture,” is also 
included. The first paper, by Dr. J. R. Rait and Mr. 
\. T. Green, is entitled “ The Constitution of the Fired 
Clinkers.” The authors state that satisfactory basic 
refractory bricks cannot be produced from calcined 
dolomite alone owing to the swelling and cracking 
.ccompanying the hydration of the free lime. As lime 
cannot be dead-burned at the temperatures available to 
industry, it has been found necessary to reduce the 
hydration by other methods, the chief of which is to 
produce refractory and hydration-resistant compounds 
of lime. In modern practice a mixture of finely-ground 
dolomite and a siliceous material is fired in a rotary 
kiln, the resulting clinker having a’ sufficiently low 
hydration tendency to allow of the production of bricks. 
Although it is known that the reduction in the hydra- 
tion tendency is due to the formation of calcium silicates, 
the exact nature of the compounds formed has remained 
a matter for conjecture. Further, although various 
types of siliceous minerals have been employed by 
different workers, it is difficult to compare their 
results, since different methods of measuring the 
hydration of dolomite clinker were employed. The 
authors therefore decided to study the reactions between 
dolomite and various minerals, so that the product of the 
clinkering process could be determined and the relative 
efficiency of the various minerals examined. Moulded 
mixtures of dolomite with various propertions of flint, 
steatite, bentonite, China clay, olivine, serpentine, 
acid open-hearth slag, alumina, ferric oxide, zircon, 
baddeleyite, zirconia, rutile, chromite and chromium 
oxide were fired at about 1,500 deg. C., in a gas furnace 
and observations made on the clinkers. 

Qualitative tests for the presence of free lime in the 
fired clinkers were made and quantitative determina- 
tions carried out on numerous samples. A steam 
hydration test, which proved very successful, was used. 
Approximately five grammes of clinker, crushed and 
ground to pass a 100-mesh sieve, were placed in a 
porcelain crucible and subjected to the action of steam 
for five hours. After drying for two hours in a hot-air 
oven at 109 deg. C., the crucible and its contents were 
weighed and then calcined at 1,000 deg. C. to constant 


weight. The steam hydration index is denoted by :— 
Wi—W, | 
W.-W x 100, 


where W is the weight of the crucible, W, the weight 
of the crucible plus the dry material, and W,, the 
weight of the crucible plus the calcined material. As 
a result of a number of experiments, the reproducibility 
was found to be within + 2 per cent. 

From a consideration of the relevant phase-rule 
diagrams, assuming that the reactions in the clinkers 
had proceeded to equilibrium, the probable constitu- 
tions of the fired mixtures were calculated. The results 
of these calculations were substantiated by (a) the 
comparison of the calculated and experimentally- 
determined free-lime contents; (b) the “* dusting” 
(i.e., the disintegration into dust of the moulded cylinder 
of clinker) of those clinkers which calculation indicated 
contained a high percentage of calcium orthosilicate ; 
and (ce) the form of the curves obtained on plotting 
the steam hydration indexes against the percentages of 
icidic oxides. Hydration tests carried out on mixes 
in group 1, namely, mixtures of dolomite with flint, 
teatite, olivine, serpentine, bentonite, China clay, ferric 
»xide and alumina, show that there is little difference 
n the hydration resistance of the various clinkers for 
the compositions at which all the lime is just combined, 
excepting those containing a high proportion of alumina. 
Trica'cium aluminate (3Ca0.Al,0,) is very hydraulic 
and clinkers containing appreciable amounts of this 
mineral have a high hydration tendency. For ex- 


ample, in the dolomite-alumina series, the hydration 
tendency does not decline, although the free-lime con- 
tent decreases to zero. The examination of the appro- 
priate thermal-equilibrium diagrams reveals that 
alumina has a severe fluxing action on dolomite ; 
3CaQ.Al,0, and 5CaO.Al,0, have fairly-low melting 
points and form a very low melting eutectic. Hence it 
may be concluded that minerals rich in alumina are 
undesirable for the production of stabilised-dolomite 
clinker. Clinkers prepared from dolomite-zirconia 
minerals compared favourably with those of groups | 
and 2 (mixes with open-hearth slag) with regard to 
hydration resistance and refractoriness. The high 
refractories was due to high content of 3CaO.SiO, 
(melting point 1,900 deg. C.), and CaO.ZrO, (melting 
point over 2,000 deg. C.). Probably dolomite-baddeley- 
ite clinkers would have the highest refractoriness and 
a detailed examination of the properties of these mix- 
tures is novy being undertaken. The dolomite-chro- 
mite clinkers had the highest resistance to hydration 
of all the clinkers produced in this work. Moreover, 
they have been found to be very refractory and free 
from the danger of “ dusting,” since the 2 CaO.SiO, 
content is very low. Such stabilised-dolomite bricks 
therefore offer some advantages. 

The second, third and fourth papers in the Steel- 
works Refractories section of the report are by Dr. 
J. R. Rait and Mr. H. J. Goldschmidt, and deal with 
the X-ray examination of fired dolomite-steatite mix- 
tures, of various calcined mixtures of dolomite with 
different proportions of stabilisers, and of fired mix- 
tures of dolomite with various proportions of zirconia. 
The X-ray analyses, conducted with a Debye-Scherrer 
camera, confirm the assumptions made in the first paper 
regarding the constitution of the various products 
examined. The last paper in the section, on “ A Simple 
Partially-Stabiljsed Dolomite Mixture,” by Dr. W. J. 
Rees, contains an account of further experiments 
made on a mixture composed of 95 per cent., by weight, 
of ground dolomite ; 2-5 per cent. of ball clay; and 
2-5 per cent. of mill scale. A quantity of this mixture 
was tempered with 10 per cent. of water containing a 
little sulphite lye. The mix was made into briquettes 
which, after drying, were burned at 1,500 deg. C. The 
burnt briquettes showed a shrinkage of approximately 
30 per cent., were brown-black in colour, and strong. 
Some of them were left exposed to the atmosphere in 
the laboratory for six weeks, and while they had 
become grey on the surface they were still strong and 
showed no signs of disintegration. A number of these 
burnt briquettes were crushed and made into test- 
pieces measuring 2} in. by 2 in. by 2 in., using linseed 
oil for tempering. After drying, the specimens were 
fired in the laboratory gas furnace at a temperature 
of from 1,520 deg. to 1,550 deg. C. Dr. Rees con- 
cludes that the results obtained seem to be sufficiently 
promising to warrant a trial on a larger scale than is 
possible in the laboratory. Judging by the laboratory 
tests, bricks made from the mixture appear likely to 
have a better slag and spalling resistance than bricks 
made from a dolomite which has been completely 
stabilised. Dr. Rees does not suggest that bricks 
made from the mixture would be as stable to ordinary 
atmospheric conditions as the completely-stabilised 
bricks, but he adds that they would certainly keep for 
some weeks without any change through hydration. 

Of the two papers included in the section of the 
report on blast-furnace refractories, the first, on “‘ The 
Influence of Working Conditions on the Durability 
of Blast-Furnace Linings,” by Dr. G. R. Rigby and 
Mr. A. T. Green, deals with the factors influencing the 
life of blast-furnace linings during a campaign. The 
authors state that collected data indicate that wide 
variations occur in the stacks of different furnaces 
owing to the segregation of the burden and that factors 
governing burden distribution have an important 
influence on the temperatures prevailing at the lining 
face. It is considered that channelling of the lining 
in specific parts of the furnace is due to abnormal 
conditions in the stack. The action of carbon monoxide 
on refractory materials has been investigated in the 
laboratory by numerous workers and there is general 
agreement that deposition of carbon occurs most 
rapidly over the temperature range 450 deg. to 500 
deg. C. It has been suggested that the prevention of 
disintegration might be attained if the iron compounds 
in the refractory material could be made to enter 
into combination with the clay material. Another 
claim is that refractory materials can be rendered 
immune from disintegration by impregnating the bricks 
with a dilute solution of copper sulphate. It is 
concluded, however, that there appears to be only one 
definite way in which the tendency of a material to 
disintegrate can be assessed, and that is by subjecting 
a specimen of it, before use, to the action of carbon 
monoxide in a standard laboratory test. 

The sources of alkali in the blast furnace lie mainly 
in the coke and the ore. These alkalis are only parti- 
ally removed by the slag, so that the tendency is for 
the alkali salts to accumulate. It has been demon- 








lised by water vapour to give caustic soda and hydro- 
.gen chloride. The presence of hydroxides, carbonates 
and cyanides of the alkalis in blast-furnace linings can 
then be readily accounted for. It has been shown 
from a consideration of plain-cut linings that alkalis 
may attack the lining when in the solid, liquid, or 
prenene states. Attention has been drawn to the large 
orces attending the crystallisation of some salts, 
irrespective of whether there is an expansion or a 
contraction on crystallisation; thus disruption of 
brickwork may be consequent upon the crystallisation 
of salts. 

According to a questionnaire circulated to blast- 
furnace plants in 1931, it appeared that the refractories 
employed were generally obtained from firms within 
reasonable distance from the plants. Thus it was 
found that a wide range of products was used for the 
linings, varying in composition from 75 per cent. silica 
and 20-13 per cent. alumina to 48-7 per cent. silica 
and 46 per cent. alumina. -The information received 
gave no indication whether the aluminous or the sili- 
ceous type of firebrick was more durable in the lower 
regions of the furnace. Nevertheless, during the last 
decade, three distinct tendencies can be observed, 
particularly in German and American practice. Firstly, 
the substitution of smaller machine-pressed units for 
the large hand-made blocks is finding favour. Secondly, 
bricks with a close texture are receiving preference ; 
| and, thirdly, there is a tendency to use firebricks of the 
jaluminous variety in the hearth and bosh. It is 
explained that among the properties of refractory 
materials which should receive careful consideration 
are: chemical composition ; refractoriness and refrac- 
toriness under load; after-expansion or contraction ; 
| permeability and porosity; resistance to carbon 
| monoxide disintegration ; resistance to abrasion; and 
| accuracy of shape. The penetration of gases, vapours, 
| and slags into the lining is effected largely by passage 
| through the joints. The choice of a suitable cement is 
| attended by difficulties, and it is for this reason that 
every endeavour is now made to reduce the width of 
the joints to a minimum by employing brick shapes 
which are true to size and give a close fit. 

Continuous records of the temperatures in three 
planes of a blast-furnace stack, cooled by the insertion 
of cast-iron “ cigar” coolers, have been obtained. The 
authors have been able to compare these temperatures 
with those obtained in a blast-furnace stack which was 
not water-cooled. As the investigation is still con- 
tinuing, it would be inadvisable, at this stage, to 
report detailed observations. Both furnaces were 
identical, in that similar burdens were used, the throat 
and bell diameters were the same, and there was no 
deviation in the mechanism of burden distribution. 
After six months in blast there was no evidence that 
the lining in the water-cooled stack had worn back. 
It was estimated that the corresponding stack con- 
taining no coolers had lost at least 6 in. of lining at 
positions 23 ft. below the stock line after being in 
blast for six months. It is difficult to ascribe the 
difference in the wearing back of the two linings to 
factors other than the water cooling. It would appear, 
tHerefore, that stack cooling is likely to be beneficial 
to lining life. 

The second paper in the section on blast-furnace 
refractories was by Dr. G. R. Rigby and Messrs. H. 
Booth and A. T. Green, and was entitled ‘“‘ Temperature 
Gradients through Blast-Furnace Linings: An Investi- 
gation of a Furnace not Fitted with a Stack-Cooling 
System.” In this paper the authors state that they 
have made an attempt to assess the rate at which a 
biast-furnace lining wears back by inserting thermo- 
couples in five planes in the stack and bosh and taking 
continuous records of the temperatures. The results 
indicated that the slow building up of temporary 
“‘ scars,” followed at a later stage by their sudden and 
complete removal, were general features of the bosh 
region. It appeared probable that the falling away of 
these scars was also attended by the disappearance of 
some of the actual brickwork, which might have 
slagged with the scar. The temperature records in the 
stack were correlated with variations in the flow of 
the blast through the stack, due to burden changes. 
The computed furnace lines at the end of the campaign 
were found to compare satisfactorily with the lines as 
actually measured. The authors therefore consider 
that it is possible from the temperature data recorded 
to obtain an estimate of the lines of the furnace at 
any particular time during a campaign. 











NEw ORE FIELDS IN THE UNITED STATES.—An oppor- 
tune discovery of a bed of tungsten ore is stated to 
have been made recently in Idaho, U.S.A. It is esti- 
mated to be 500 ft. long by 150 ft. wide, and probably 
more than 1,000 ft. deep. A shaft 165 ft. deep has 
already been sunk for working it. Another useful dis- 
covery at the present time is that of a field of high- 
quality magnetite, in the south-east of Alaska. Indi- 
vidual beds in the deposit range from 25,000 tons to 





strated that sodium chloride, at 800 deg. C., is hydro- 





2,000,000 tons. 
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THE FABRICATION OF STEEL 
GIRDERS BY ARC-WELDING. 


AN instance of what may almost be called engineering 
improvisation is afforded by the operation illustrated 
by Figs. 1 and 2, on this page, which show the fabrica- 
tion of deep flanged girders by are welding. It may 
be termed an improvisation in that the operation 
made use of parts originally intended for a different 
duty. Flanged girders of exceptional depth were 
urgently required, and to produce them lengths of 
standard I-section beams were cut along the centre 
of the web, half way between the top and bottom 
flanges. A flat plate was then inserted in the gap 
between the pair of T-sections ths formed and welded 
into place so that the completed girder was of the 
desired depth. The operation, nearly completed, is 
illustrated in Fig. 1, in which the two longitudinal 
seams in the web can be readily distinguished, the 
girder, or section, being three times as deep from flange 
to flange as the original séction. 

This partic sr girder is 10 ft. long by 3 ft. 6 in. deep 
The original I-section beam was 14 in. deep with flanges 
12 in. wide, and was increased to the required depth by 


the insertion of a strip of plate 2 ft. 4 in. wide. The 
inserted web plate was } in. thick. Much larger girders 
have, however, been fabricated by this method. For 


example, an H-beam, that is one having flanges wider 


than the depth of the web, with a total depth of 12} in., | 


a web j in. thick and flanges 15} in. wide, was split 
down the centre of the web and a plate 4 ft. 6 in. 
wide by ¥% in. thick was welded into the gap. The 
resulting girder was 5 ft. 7 in. deep and 35 ft. in length. 
The girders were required for use in manufacturing 
equipment for the United States Navy, hence the 
urgency of the matter. It would have been possible, 
of course, to have fabricated each of the girders from 
three strips of plate, but this would have involved the 
lengthier and more costly process of using fillet welds. 
As it was, an automatic welding head could be readily 
employed, as is clear from the illustrations. The 
method, though developed to meet an emergency, is 
one that lends itself to more extended use in the con- 
struction of buildings, bridges, heavy machinery and 
other work. 

The automatic welding head used was of the “ Elec- 
tronic Tornado " type, manufactured by Messrs. Lincoln 
Electric Company, Cleveland, Ohio, 








U.S.A. It is} 


seen in Fig. 1, but is shown in more detail in Fig. 2. 


The head is mounted on an automatic travelling 
carriage with a rack arrangement on the post to provide 
vertical adjustment. The are is formed between the 
plates to be joined and a carbon electrode which is 
moved along the seam. The edges of the metal are 
fused simultaneously by the arc, underneath which a 
pool of molten metal is formed so that the weld is 
made by a puddling process rather than one of deposi- 
tion as in the case of metallic arc welding. A filler wire, 
however, is laid along the seam prior to welding, being 
wound off a large reel seen near the right hand of the 
operator in Fig. 2. The spreading of the are which 


occurs when welding by hand with a carbon electrode | 
and which results in heat wastage and irregular fusion, | 


is eliminated by the super-imposition of a 
magnetic field on the arc. 
produces a rapid rotary motion in th are; hence the 
appropriateness of the term “ Electronic Tornado.” 
The rotatory motion puddles the molten metal and 
refines it, while an “* autogeniser ” introduced into the 
are provides an atmosphere which is free from oxygen 
in the vicinity of the molten metal. 


strong | 
This field, it is stated, | 


It may be noted that two other applications of the | 


“Electronic Tornado’ automatic welding head have 
been described previously in ENGINEERING, Viz., in 
the construction of coaches for the Chicago, Milwaukee 
and St. Paul Railroad in vol. 138, page 426 (1934), 
and in the construction of 43 miles of 4 ft. 10 in. 


water main for the City of Rangoon, in vol. 151, page 280 | 


(1941). 
to indicate the utility of the process when long straight 
runs are involved. We are indebted to Messrs. Lincoln 
Electric Company, Limited, Welwyn Garden City, 


These and the present application will serve | 


Hertfordshire, for the photographs reproduced in the | 


present article and for the data on which it is based. 








CARBON - D1oxipeE FIRE - EXTINGUISHING PLANT.—A 
portable fire-fighting vehicle: carrying 3 tons of liquid 
carbon dioxide has been developed in the United States, 
so as to provide an apparatus independent of water 
supplies in situations where these may be interrupted. 
The liquid is contained in a tank which is maintained 
at a temperature of 0 deg. F. by a small self-contained 
refrigerating unit housed in a cabinet at the rear of the 
vehicle, this unit being flanked by a pair of cabinets 
equipped with hoses coiled on reels, nozzles, etc. 
liquid, of course, gasifies on from the 
the stream of gas being directed to the seat of the fire. 


escape 


The | 
nozzles, | 


| 
| 
| 
| 
| 
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SCHOLARSHIP FOR Licut ALLOYS FOR 
Sure CONSTRUCTION.—A of the 
value of 2501. per annum and tenable for two years is 
offered’ by the Wrought Light Alloys Development 
Association to encourage and facilitate research in the 
application of light alloys to ship construction. The 
scholarship is administered by a committee of the In- 
stitution of Naval Architects and it is hoped to make an 
Particulars of entry, which closes 


scholarship 


award in September. 


on July 31, can be obtained on application to the Secre- | 


tary of the Institution of Naval Architects, 10, Upper 
Belgrave-street, London, 8.W.1. 


AGRICULTURAL TRACTOR LUBRICATION.—Faulty lubri- 


| with 
| bility of oversight 
|examined but, unfortunately, shortage of paper some- 


spare parts may be attributed to it. In order to minimise 
such losses at the present time, Messrs. David Brown 
Tractors, Limited, Meltham, near Huddersfield, have 
issued a booklet on the method of lubricating the David 
Brown tractor (see ENGINEERING, vol. 148, page 73 
(1939)). The booklet not describe the tractor 
generally but is confined to the essentials of lubrication, 
a clear outline identifying and numbering the points 
requiring attention being provided. Separate large 
illustrations of the several points, numbered to corre- 
spond with the diagram, are given on succeeding pages, 
explanatory notes. There should be no 
or error if the booklet is carefully 


does 


possi- 


what limits its distribution. A copy should, however, be 


The apparatus is manufactured by Messrs. Cardox | cation, through inattention, is undoubtedly a major | available for users of David Brown tractors and will be 
Corporation, 307, North Michigan-avenue, Chicago, | cause of trouble in agricultural machinery, and both | sent if the works number of the machine is mentioned in 
Illinois, U.S.A. interruption of work and unnecessary consumption of the application. 
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Fig. 3. 


0-8-0 Tank Goops 


RECONSTRUCTED LOCOMOTIVES 
ON THE L.N.E.R. 


Ir is common knowledge that the present greatly 
increased traffic on British railways has made excep- 
tional demands on rolling stock and locomotives, 
particularly the latter, and it is equally well-known 
that large numbers of both have been shipped for service 
overseas. Apart from this, economy in the steel used 
for new construction is imperative. The three views 
of two locomotives given in Figs. 1 to 3, are interesting 
in that together they form an excellent example of the 
utilisation of existing stock and the conservation of 
steel by the London and North Eastern Railway. 








EnoinE; L.N.E.R. Crass QI. 


| 


The | 


locomotive shown in Fig. 1 is an 0-8-0 tender engine | 


of a type built between 1902 and 1911 by the former 
Great Central Railway and classed as Q.4 by the London 
and North Eastern Railway when the railways were 
grouped. T 
the engines, under normal conditions, 
been regarded as approaching their time for breaking 
up, but in the present circumstances, 25 of them are 


With a life of between 31 years and 40 years, | 
would have | 
is in the original form. 


shunting duties, while 16 others will remain in ordinary 
service for some time. 
No. 5058, the first of the converted engines, which 


take over the classification formerly given to the now- | 


extinct G.N.R. K.1 0-8-0 locomotives, is illustrated in 
Fig. 3. A comparison of Figs. 1 and 3 will make clear 
what is involved in the conversion. The tender has 
been detached, the cab moved forward and more fully 
enclosed, and a bunker to carry 4} tons of coal has been 
added. Forward of the cab, the wheel-guards have 
given place to side-tanks, which hold a total of 1,500 
gallons of water. 
tank construction will be noticed in the semi-circular 


openings roughly midway above the first and second | 


axles, these openings being made to give access to the 
inside valve gear with which the engines are fitted. 


Naturally, the addition of the bunker meant the re- | 


modelling of the rear framing to take the tank-engine 
type of buffer and drawgear. The tanks, bunker, 


buffer beam and cab are new ; all the rest of the engine | 


The change-over, therefore, 





WITH TENDER FROM 


Ciass Q.4. ENGINE. 


motives considerably more powerful than that com- 
pany’s standard six-coupled shunting engines. With a 
tractive effort of 25,644 lb., the converted locomotives 
are suitable for the heaviest shunting duties. 

The converted locomotives will represent the first 
tank-engine design with the 0-8-0 wheel arrangement 
to be built by the L.N.E.R. It is true that the com- 
pany had at one time a 0-8-0 tank engine, but this was 
the former Great Central No. 400 B, and originally 
belonged to the Wrexham, Mold and Connah’s Quay 





A slight departure from normal | 


| instead of the hitherto customary large initials. 


Railway. Locomotive No. 5058, shown in Fig. 3, is 
the first of the conversions and is now in service. It 
is painted a wartime black and is the first L.N.E.R. 
steam locomotive to carry the company’s “ totem ” 
The 
tender seen in Fig. 1 will be recognised in Fig. 2, in 
which it is coupled to a new 2-8-0 coal-traffic loco- 
motive. This class of engine is now being built at 
Doncaster and will be completed and taken into service 
more quickly since there are no tenders to build. The 
conversion and new construction is taking place side 


| by side, the old tenders, re-conditioned of course, being 


therefore available for the new locomotives as soon as 
the latter are ready for them. It is estimated that, 
had the construction of new shunting engines been 
proceeded with instead of the conversion of existing 
engines, about 900 tons of new steel would have been 
required. Again, since no new steel castings were 
needed, the capacity of the steel foundry was not 
further taxed. The work of conversion has been 
| carried out to the designs of Mr. E. Thompson, C.B.E., 
Chief Mechanical Engineer of the London and North 
Eastern Railway. 


| 








INSTITUTE OF SEWAGE PURIFICATION.—A meeting of 
the Institute of Sewage Purification is to be held in 
| London on July 9 and 10. On Thursday, July 9, at 
2.30 p.m., two papers, namely, “‘ The Manurial Value of 
Sewage Sludges,”” by Dr. E. M. Crowther; and “A 
Critical Review of Recent Work on Sewage Filtration,” 
by Mr. J. Hurley, will be presented at the Friends’ House, 
London, N.W.1. On the morning of 


| Euston-road, 


e ; has necessitated only a minimum of new material and | Friday, July 10, a visit will be paid to Rothamsted 
undergoing conversion into tank engines for heavy! in the converted class the L.N.E.R. will have loco- | Experimental Station, Harpenden, Hertfordshire. 












ENGINEERING. JULY 3, 1942. 











INSTITUTION ELECTIONS. BRITISH STANDARD PERSONAL. 
a en a SPECIFICATIONS. Rare * a prornatnge gh stE.2. nes here 
oa : hn ° . . . etecte deputy-chairman o Messrs. ritish nsulatec 
Member.—Mr. H. H. Crow, Barking, Essex; Mr. ny den seth Bond aantlands Tnetiodhion Cables, Limited, Prescot, Lancashire, and Mr. B. 
H. J. 8. Young, Bristol. ST ee ae Cn” an | Rene Bee. 08 cite anatase of the com- 


* agit . — : 
Associate Member.—Mr. N. N. Bird, Manchester ; Copies are obtainable from the Publications Depart- , ; been electe e , 
ee a A ae Sicueeiaass Wb. LA Geese ment of the Institution, 28, Victoria-street, London, pany, has been elected to a seat on the board. 


C. E. Jordan, Kidderminster; Mr. J. G. Milne, Glas- 8.W.1, and, unless otherwise stated, the price is 2s. net, | MR. A. T. AHISTON, M.I.M.M., has taken up an 
gow; Mr. S. E. Pepler, London; Mr. G. W. Robb, or 2s. 3d. including postage. | @ppointment with the Non-Ferrous Mineral-Development 
Rotherham. Steel for Armaments.—The British Standards Institu- \ ontrol of the Ministry of Supply. 
tion has issued, on behalf of the Service Departments, Mr. ERNEST JORDAN, A.M.I.E.E., hitherto district 
INSTITUTION OF MECHANICAL ENGINEERS. a publication relating to carbon and alloy steels, manager, Wessex Electricity Company, Limited, has 
Member.—Colin McLeod Cameron, Ipswich ; Patrick bearing the reference No. B.S. S.T.A. 5. The publica- aomn appointed ye pwned aa Se ee et Wim 
Gerard Murphy, M.E. (Ireland), Dublin ; Vice-Admiral tion is a schedule of steel specifications for armaments | miestate Ligh and Power ( emnpany. Limited. MR. A. F. 
Frederick Richard Gordon, C.B., 0.B.E., Engineer-in- and vehicles (exclusive of major gun forgings, armour Hann ASTLE has left the Yorkshire Electric Power 
Chief of the Fleet, London, S.W.1. and shells) and has been prepared by a conference on Company to succeed Mr. Jordan with the Wessex Elec- 
hue Master t Minde~enth ies which the various departments of the Admiralty and | tricity Company. 
Armold, Ph.D. (Sheff.), B.Sc. (Glas.), Manchester ; the Ministry of Supply were fully represented, and on| As a result of the transfer of Sm Frank N. True, 
T. Lieut.-Col. Henry Sver Bristowe RA O.. Cardiff . | which two representatives from the Ministry of Aircraft | K.B.E., C.B., from the Ministry of Labour and National 
Joseph Dobinson Manchester : William Jolly Dineen. Production also sat. The specifications are based on Service to the Secretaryship of the Ministry of Fuel and 
D.Se. (Eng.) (Lond.) Exeter ts William Dundas Brad. British Standard Specification No. 970-1942 (En series) Power, two posts of deputy secretary have been estab- 
ford: Herbert William Goodyear B.Sc. (Eng.) (Lond.) | but, in many cases, it has been necessary to specify | lished at the Ministry of Labour and National Service. 
Greenhithe: Ronald Green. Harston: John Christo. | ° °°™¢what closer range of chemical composition, the | These will be filled by Mr. G. H. Incr, B.Sc., C.B., 
pher Hyland Cuffley: Wilhelm Hugo Walter Manes, | =a being that, irrespective of the .sources of | Director-General of Man-Power, and by Sik FREDERICK 
London ; Arnold Ingram MacNaughton, B.Sc (Glas) ’ | supply, a steel of known characteristics can be obtained | W. Lecoert, C.B. Mr. H. C. EMMERSON is succeeding 
Watford ; Leslie Preston Parker. B.Sc. (Eng.) "(Lond.}, for fabrication by a standard process. In addition to | Sir Frederick Leggett as Chief Industrial Commissioner. 
Shenfield; Luther John Parrish, London ; Ernest specifying > chemical ont — | tere of | Sm Epwarp Crowe, K.C.M.G., chairman of the 
Lambert Tinley, Wolverhampton; William Alfred -— aie ackion & ae — an on ro +4 Council of the Royal Society of Arts, has been elected 
Tuplin, M.Sc. (Manch.), Huddersfield ; John Williams, for nt and the welding properties, and other useful in- | president in succession to the late DUKE OF CONNAUGHT. 
J.P. Frodsham: Thomas Herbert Wood. Newvort ormation in connection with the processing of the steels. 
’ - ; ° port, | Where 
Mon. ; Sidney Victor W oolley, New Malden. 


appropriate, the relevant specifications for | MR. E. L. PAYTON and Mr. L. P. Lorp, M.I.Mech.E., 
. ° tubes are also given so that the schedule provides for | M.I.A.E., have been appointed joint managing directors 
Associate Member.—William Roy Ansell, B.Sc. | steel in the form of bars, billets, forgings, sheet, strip of the Austin Motor Company, Limited, Longbridge 
(Eng.) (Lond.), London, S.E.9; Edward John Bassett, | and tubes. A further interesting feature of the schedule | Werks. Birmingham. Mr. Lord has also been elected 
Broxbourne, Herts; Robert Pollock Boyd, Birming- | js that all the steels have a number preceded by the | 2¢Puty chairman of the company. 
ham; Harold Edwin Brown, Birmingham ; Raymond | jetter V, and that the corresponding number in the En The Minister of Aircraft Production has appointed 
Brown, Stoke-on-Trent ; William MacDerment Craig, | series is also quoted, excepting in three cases for which | MR. ALEXANDER DuNBAR to be Controller-General at 
B.Se. (Eng.) (Lond.), Farnham Royal, Bucks; John | there are no existing En references. A standard colour | the Ministry, in succession to Sit CHARLES CRAVEN, who 
Morrison Deans, Orpington, Kent; Alfred William | scheme for identifying the steels has been adopted | resigned recently on medical advice. Mr. Dunbar has 
Dinerman, B.Se. (Eng.) (Lond.), Pinner, Middx. ; | and in the preparation of this the existing Aeronautical | been director in charge of the aviation interests of Messrs. 
Cyril Evelyn Durant, Tolworth, Surrey ; _ Captain Inspection Department scheme has been taken into | Vickers-Armstrongs Limited since 1938. 
Albert Edward Flowers, R.A.0.C., New Delhi, India ; account and the same colours chosen for identical The office of the LystrTrUTE OF PETROLEUM has been 
Albert Francis Crani Foster, London, E.C.1 ; Eric steels (5s. net, or 5s. 6d. postage included). transferred from Birmingham to: c/o Imperial Colleg« 
Garside, Sheffield ; Robert Grierson, Trinidad, B.W.I. ; Raw Copper.—A series of six specifications bearing | of Science and Technology, Prince Consort-road, South 
Edwin Grieves, Sunderland; Dr.-Ing. Hans Gronau, the reference numbers 198, 199, 200, 201, 202, and 203, | Kensington, London, 8.W.7 (telephone: KENsington 
preg fg = yey reg oe —_ was issued in 1924 to cover raw copper in various | 9572). All communications should now be sent to the 
Saanele Se. (Eng.) ( opp DURE ; THOMAS LENS, | toms, Subsequent experience indicated that the | latter address. 
Manchester; Stanislaw Richard Kiliszek, Gateshead ; lassification th Sonted for the © was Bot very ee ee — ; 
John Frederick Kinchin. Blackpool ; Stanley Hughes Clase! cation then e ptea tor ne copper as no very Messrs. KELVIN, BOTTOMLEY AND Barirp, LIMITED, 
Lawrence, Brierfield, Lancs.: John Ford Sewell satisfactory, and when the reprinting of the specifica-|and Messrs. HENRY HUGHES AND Son, LiMirep, 
MacDonald, Sudenavesem Sadie ; Frederick William tions became necessary it was decided that the Oppcer- | associated as MARINE INSTRUMENTS, LIMITED, have 
Mackenzie. Falkirk: Waiter Macl BSc. (Eng.) tunity should be taken to prepare a new series based | opened a northern depot at 91, Hope-street, Glasgow. 
. , ; o owns ‘’}on a more up-to-date classification. This new series| Mr. S. B. Witson has been appointed manager of the 


(Lond.), Chester; Geoffrey Williamson Moody, Man- | ; ‘ : 7 
’ ° = = - oe forms the subject of new standards, designated Nos. | new depot and Mr. C. G. Wurre is to act as his deputy. 
chester; Thomas Francis O'Connor, B.Eng. (L’pool), | 1035-40, made up into a single publication; this 


.) . " . » M oH ° 
Manc heater . Eric Pole, Birmingham ; Alexander supersedes the earlier standards which have now been 
Bernard Price, Cardiff; Christopher Prater Rigby, | _ 2 . . . 

. . . : ' > ~* | withdrawn. The new publication covers cathode cop- 
B.A.Sc. (Brit. Columbia), Cowes, I. of W.; Douglas os Mit euiinatietin eummen sateen elesieln . 
James Ritchley, Bexleyheath, Kent; William Charles Pl Le it A fi , 6 A PI d P " h , f has accepted an appointment under the Coal Commission 
Rule, London, S.E.7; Ian Stephen Scott-Maxwell, | * ol 4 © Sep-ertns are A ~ t wie grades O' | as from July 1, and the partnership hitherto existing, 
Glasgow ; John Sharp, Derby; John Ordridge Shep- eye ae, 2 Ee om uctivity 18 not! i tween him and Mr.T.G. Bocking, has been dissolved 

Sa . ’ < } : specified. Requirements relating to surface defects ; | : , . Meremes B.duct.0.2 
rd, Worksop, Notts ; Dr.-Ing. Francis Paul Somogyi, : : : |from that date. Mr. T. G. Bockine, M.Inst.C.E., 
Velika ‘Athos Ben. ited Jesus Geenae | dimensions, and tolerances on dimensions ; and mark- 
Shenae se. Glos: Willi roam Lut ’ Shed, ’ | ing are laid down, and the procedure to be adopted in | 
, ee Sa ng lh, eg mare ety *-> | dealing with disputes is outlined. A note in the 


a — is oe —-. —— wo specifications states that a complementary publication, | _ ; > a : " 
malor Abert John Taylor, KAO» Chester; Cecil! dealing with methods of sampling and chemical | Under Secretary for Mines since 1927, has been appointec 


Frances Tyndall, Dublin; Leslie Wallis, Rotherham ; | , nalvsis for the determination of impurities, is in | Director of Producer-Gas Vehicles, Ministry of War 
Joseph Frederick Wells, Sheffield; Reginald James ore mentions and should be available shortly ; | Transport, in succession to Viscount RIpLey, who has 
McLaren Whibley, Altrincham ; Major John Howard wr : ‘ = fey appointed Regional Controller under the Ministry 
Whitaker, R.A.O.C., Wellington, Salop; Albert Ed- of Ptoduction. 
ward Williams, Paisley ; George Lawrence Woodward, 
Southport. BOOKS RECEIVED i iri ‘ 
Associate to Associate Member—Edwin Seymour . Drop ForGincs.—Firms requiring drop forgings are 
Semper, Sheffield. : | Privy Council. Medical Research Council. Special | reminded that no orders for these goods are being 
Report Series, No. 243. Chronic Pulmonary Disease | executed after June 30 unless they have been scheduled 
in South Wales Coal Miners. Part I. Medical Studies. | in accordance with the instructions of the Drop Forgings 
A. Report by the Committee on Industrial Pulmonary | Sub-Control. 
Disease. B. Medical Surrey. By P. D’Arcy Hart : 
and E. A. ASLETT, with contributions by D. Hicks SECOND-HAND FARM IMPLEMENTS AND CONTRACTORS 
and R. Yates. C. Pathological Report. By T. H.| Ptant.—Maximum prices for second-hand contractors’ 
BELT. with assistance from A. A. FERRIS. London: | plant and certain agricultural implements are imposed 
H.M. Stationery Office. Price 10s. 6d. net. by an Order (S.R. and O. 1942, No. 1163), issued by the 
The Ohio State University. Engineering Experiment | Minister of Works and Buildings in agreement with the 
‘ Station. Bulletin No. 110. Steam Flow Through | Minister of Agriculture and Fisheries and the Secretary 
Safety Valves. By E. K. FALts. Columbus, Ohio, | of State for Scotland under Regulation 55 of the Defence 
U.S.A.: The Director, Engineering Experiment Sta-| (General) Regulations, 1939. The Order, which does 
tion, The Ohio State University. [Price 1 dol.) not apply to Northern Ireland, came into force on 
The Ohio State University. Engineering Experiment Sta-| June 29. The items of plant affected by the Order 
\ tion. Circular No. 43. Surface and Underground | include concrete and mortar mixers, dumpers, mechanical 
Waters of Ohio. By WItLBer Strout, C. V. Younequist | ¢xcavators, mobile cranes on caterpillar tracks, road 














Messrs. S. AND J. BaILey, Prince-chambers, 6, Cor- 
poration-street, Birmingham, 2, inform us that Mr. 
CreciL H. Bartey, B.Sc., M.Inst.C.E., M.I.Min.E., F.S.L., 


M.I.Min.E., F.S.1., however, is continuing to practise at 
the above address. 


Sir ALFRED FAULKNER, who has been Permanent 














Tue LATE Mr. W. D. Downre.—We note with regret 
the death of Mr. William Duncan Downie, which occurred, | 
after a brief illiness,in a nursing home in Glasgow on 
June 22. Mr. Downie, who was well known in engineer- 
ing circles on Clydeside, was a director of Messrs. Dawson 
and Downie, Limited, engineers and pump makers, 
Elgin Works, Clydebank. He was in practice as a 
consulting engineer before joining Mr. Alexander Daw- 
son, the present chairman and managing dirtctor, in 
founding the firm at Elgin Works over 36 years ago. 
Mr. Downie, who was in his 69th year, was at business 
until within three days of his death. 


ECONOMY IN SMALL CutTtTING TooLts.—A pamphlet and R. E. LaMBory. Columbus, Ohio, U.S.A.: The | rollers, tractors, “ bulldozers,” towing winches, ditching 
entitled “‘ Economy in the Use of Small Cutting Tools ”’ Director, Engineering Experiment Station, The Ohio | ploughs, hydraulic-pump equipment, rippers and rooters, 
has been sent to us by Messrs. Macrome, Limited, Alcester, State University. scrapers, towing winches, agricultural equipment for use 
Warwickshire. It consists of a reprint of an article by | Engineering Mechanics. Dealing Mainly with Kinematics | with tractors, binders, hay-making machinery, steam 
Mr. A. E. Upton which appeared in the monthly journal and Dynamics and Being a Companion Volume to| ploughing engines and threshing machinery. The Order 
Sheet Metal Industries. The author deals with the design D. A. Low’s “‘ Applied Mechanics.” By B. B. Low. | provides that no person shall sell or buy any such plant 
and manufacture of drills, reamers, taps and dies, and London: Longmans, Green and Company, Limited, | at a price exceeding the “list price.”” This implies the 
other cutting tools ; cooling media ; and speeds and feeds, 43, Albert-drive, Wimbledon, S.W.19. [Price 12s. 6d. | retail price specified, on June 29, in a catalogue or price 
and gives some results showing the advantages obtained net.] list published by the manufacturers or distributors. 
by subjecting drills, turning and boring tools and cutters | The Colliery Year Book and Coal Trades Directory, | Further, no person shall publish or issue any offer for 
to a toughening treatment, which, it is stated in the 1942. London: The Louis Cassier Company, Limited. | sale of any plant unless the name and address of the 


pamphlet, is the Macrome treatment. [Price 21s. net.] vendor is also published. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Great activity is continuing in all the 
engineering sections, so that furnaces, rolling mills, bar 
inills, forges, foundries, and machine shops require 
constant renewals and replacements ; additional plant is 
also needed for extensions. Current requirements include 
boilers for high pressures, steam-raising plant of various 
descriptions, and electrical plant and apparatus. Com- 





plete sereening and loading plants are required at quarries 
and destructor works, and elevators and conveyors are | 
being constructed to suit special conditions. There is a 
-teady demand for all types of crankshaft. Grinding 
and polishing machines are in demand, and further 
<upplies of wearing parts for tube and ball mills are 
needed. The transport services continue to make heavy 
demands on the general engineering branches, notably | 
for railway and tramway wheels, tyres, axles, and | 
springs. In the lighter sections there continued | 
demand for saws, shear blades, and circular cutters. All | 
the steelmaking departments are fully engaged; | 
supplies of raw and semi-finished materials are ample | 
to meet all requirements. The increased supplies of | 
scrap now available enable useful economies to be effected 
in the consumption of pig iron for steel production. There 

a steady demand for deep-drawing steel, stainless 
-teel, rustless iron, nickel-chromium and other alloy steels ; 
and strip and sheet steel in all widths and thicknesses 
are being ordered freely. Forged-steel blanks for milling- 
cutters and dies and high-permeability iron for electrical | 
machinery are also being produced in large quantities. 





is 


a 





South Yorkshire Coal Trade.—Partly owing to —e 
disputes at certain pits and partly on account of the | 
growing demand for coal for industrial purposes, the | 
tonnage of house coal going to depots is much below | 
normal requirements. Many householders have bven | 
unable to obtain the coal permitted for stocking purposes, 
though every effort being made by merchants, to 
supply them. © The industrial position is reported to be | 
satisfactory ; priority users are being well supplied. | 


is | 


Collieries are doing their best to meet the position and the 
public-utility undertakings are co-operating in the eco- 
nomy campaign. The coke position is unchanged. | 


| tions, but is reasonably satisfactory. 








NOTES FROM THE SOUTH-WEST. | 


CARDIFF, Wednesday. | 


The Welsh Coal Trade.—The wages question has been | 
prominent in the Welsh coal trade during the past week. 
Although the national agreement reached by Lord 
Greene's Committee, which considered the men’s claim 
for an increase in pay per shift and the establishment of 
a national minimum weekly wage, was generally welcomed 
in the district, it failed to satisfy one section of the 
workers. These were the boys, who for some time past 
have been showing great resentment at the level of their 
wages compared with those paid in other industries. 
Keen disappointment at the findings of the Tribunal 
were expressed by the boys, who felt that their case 
had been largely ignored. As a reshit, there were a 
considerable number of strikes throughout the coalfield. | 
The trouble was not confined to one area, as was the | 
case recently, and it could not be discovered whether | 
the action was a concerted one or not. Production at | 
some collieries was affected, but usually the men were | 
able to remain at work in spite of the action of the 
In most cases the boys had been persuaded to 
return to work by the end of the week. A special con- | 
ference of the South Wales Miners’ Federation, held last | 
week-end, accepted the new wages agreement and passed 
a resolution pledging the men to intensify their production | 
efforts. The conference condemned as irresponsible and 
inisguided the actions of those who were misleading the 
youths of the coalfield and thus impeding the production 

| 


boys. 





of coal. Very firm conditions ruled on the steam-coal 
market during the past week. There was a sustained | 
demand for almost all classes, but very little fresh | 


business could be arranged, especially for early delivery, 
in view of the heavy commitments of producers generally. 
As a rule, almost the whole of the present outputs were 
absorbed by deliveries to users highly placed on the 
priority list and there was little free coal available on the 
market. Usually collieries held well filled order books 
and forward business was consequently difficult to 
arrange. Export business was on very slow lines. Best 
large descriptions were being steadily lifted and were 
firm, while the shortage of the sized kinds remained 
Strong conditions ruled for the bituminous small 
crades, which were in brisk request, but were well sold 
forward. High-grade dry steam smalls were busy, but 
the inferiors found little support and were usually readily | 
available. | 





acute. 








SUBMARINE BUILT ON THE GREAT LAKES. We read 


in The Iron Age that the first submarine to have been | 
built on the American Great Lakes has been launched. | 
It has been named the U.S.S. Peto. 





| other 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Iron and steel producers had few 
uncompleted contracts at the end of the month and 
their orders for the supply of parcels during the present 
quarter are substantial. There is still very little tonnage 
available for commercial undertakings. The scarcity of 
hematite continues to occasion some inconvenience, but 
adequate supplies of all other descriptions of pig iron are 
obtainable. There is also still some little shortage of 
semi-finished steel. 

Cleveland Iron Trade.—There has been no appreciable 
expansion in output of Cleveland pig, but foundry-iron 


iron from other producing areas. Consumers are con- 
tinuing to deal directly with producers to a large extent 
but merchants report some further growth in their 
transactions. The official quotations for Cleveland pig 
are at the level of No. 3 description at 128s. delivered 
within the Tees-side zone. 

Basic Iron.—While basic-iron makers are still unable 
to release parcels for use elsewhere they continue to 
produce ample tonnage for the heavy requirements of 
the local steelworks. The fixed figure for basic iron 
remains at 120s. 6d. 

Hematite.—Scarcity of suitable ores continues to limit 
the production of hematite and acquisition licences are 
still granted very sparingly. Pressure for delivery, 
however, is easing somewhat as the use of substitutes 
extends. Substantial quantities of refined iron are now 
being used successfully in place of hematite. The recog- 
nised market values of hematite remain at the equivalent 
of No. 1 grade of iron at 138s. 6d. delivered to North of 
England areas. 





Foreign Ore.—Larger imports of foreign ores—par- 
ticularly of high-grade qualities—would be welcome, 
but it is satisfactory to learn that supplies of native iron- 
stone are reaching iron works in sufficient volume to 
keep all the blast-furnaces in full operation. 

Blast-Furnace Coke.—The situation regarding Durham 
blast-furnace coke is not conducive to market negotia- 
Sellers have sub- 
stantial parcels for disposal, but have considerable con- 
tract obligations and are not anxious to undertake further 
commitments ; local consumers have largely covered 
their requirements. Recognised values are firm on the 
basis of good medium qualities at 37s. 6d. f.o.r. at the 
ovens. 

Manufactured Iron and Steel.—The demand for heavy 
structural steel shows some improvement, but is still 
sluggish, but all other descriptions of semi-finished and 
finished steel are being ordered freely. Manufactured- 
iron firms are busily engaged in the production of heavy 
descriptions of material and are also working on the 
lighter commodities. The increased delivery of steel 
semies is not equal to requirements and re-rollers are still 
obliged to make use of shell discard steel. The heavy 


| output of open-hearth steel is rapidly taken up and special 


steels are also in great demand. The maximum pro- 
duction of ship, boiler and other plates is barely sufficient 
for the heavy demand. Pit props and arches are in 
great request and the demand for railway requisites is 
substantial. 

Scrap.—In the scrap trade good quality heavy steel 
is still in brisk demand, but other categories are in only 
moderate request, users having largely covered their 
requirements. 








THE NICKEL BULLETIN.—The June issue of The Nickel 


Bulletin, which has recently come to hand, contains 
abstracts of recent work on electrodeposition, heavy 
nickel plating, the production of permanent magnets, 


| the arc-welding and passivation of stainless steel, and 


subjects. Copies of the publication may be 
obtained, gratis, by interested engineers, on application 
to the Mond Nickel Company, Limited, Grosvenor House, 
Park-lane, London, W.1. 

THE LATE MR. W. A. BENTON.—We regret to record 
the sudden death of William Alfred Benton at his home 
at Handsworth, Birmingham, on June 49. Mr. Benton, 
who was 71, was for many years in charge of the research 
work of Messrs. W. and T. Avery, Limited, Soho Foundry, 
Birmingham, and was well known in scientific circles. 
He was a Fellow of the Physical Society, a past president 


| of the Birmingham Metallurgical Society, and a member of 


the Society of Chemical Industry, the Wolverhampton 
and District Society, the Newcomen Society, and the 
Royal Photographic Society. During recent years he 
had been compiling a definitive book on the history of the 
balance, a subject on which he was a recognised authority. 
We understand that the greater part of it was finished, 
and feel sure that his many friends, and the numerous 
audiences to whom he had lectured on this and kindred 
topics, will share our hope that means will be found to 


‘ complete it for publication. 


| consumers regularly receive ample deliveries of suitable | 





|commencing at 


NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
July 7, 6.30 p.m., The Royal Society of Arts, John Adam- 
street, Adelphi, W.C.2. “‘ Electric Welding Processes in 
Relation to Automobile Construction,” by Mr. W. 
Simmie. 

INSTITUTE OF PHysics.—Electronics Group: Wednes- 
day, July 8, 5 p.m., The Royal Institution, 21, Albemarle- 
street, W.1. Informal Discussion on ‘“‘ Cathode-Ray 
Tubes.” 





INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, 
| July 9, Savoy-place, Victoria-embankment, W.C.2., 
|6 p.m., Ordinary Meeting for the transaction of formal 
business (for Corporate Members only). Jnstallations 
Section: Immediately following the formal Ordinary 
Meeting, at 6.5 p.m., approximately. Informal Discussion 
on ‘“‘ War-Time Maintenance of Electrical Installations 
and Equipment,” to be opened by Mr. S. W. Field. 








NOTES FROM THE NORTH. 
GLasGcow, Wednesday. 

Scottish Steel Trade.—The main feature of the Scottish 
steel trade during the past week has been the steadily 
increasing demand for plates of all kinds. The rolling 
mills are being kept running at maximum capacity, but 
production is slightly hampered by the differences in 
specifications. The tonnage of plates being supplied to 
the shipbuilding industry is very high and a large tonnage 
is also being specified by other consumers. Boiler plates 
are in strong demand, as also are sections: The demand 
for special and alloy steels continues to increase. In the 
black-steel sheet trade makers have a fairly large amount 
of work on hand against recent Government contracts. 
Prices have not changed and are as follows :—Boiler 
plates, 171. 12s. 6d. per ton ; ship plates, 161. 3s. per ton ; 
sections, 151. 8s. per ton ; medium plates, 4 in. and thicker, 
rolled in sheet mills, 211. 15s. per ton ; black-steel sheets, 
No. 24 gauge, 221. 15s. per ton; and galvanised corru- 
gated sheets, No. 24 gauge, 261. 2s. 6d. per ton, all for 
home delivery. 

Malleable-Iron Trade.—The recent improvement in 
demand experienced by the malleable-iron makers in the 
West of Scotland continues and plant generally is well 
employed. Stocks of raw materials are now satisfactory 
as the collection of railings has brought in a very large 
tonnage. A quiet tone prevails in the steel-bar re-rolling 
industry, but some improvement in the demand is anti- 
cipated in the near future. The following are the current 
quotations :—Crown bars, 151. 12s. 6d. per ton; No. 3 
bars, 131. 12s. 6d. per ton; No. 4 bars, 131. 17s. 6d. per 
ton; and re-rolled steel bars, 171. 15s. per ton, all for 
home delivery. 

Scoltish Pig-Iron Trade.—In the Scottish pig-iron 
trade active conditions continue and the tonnage pro- 
duced is quickly disposed of as consumers are all in 
urgent need of supplies. The demand for hematite, basic 
and foundry grades of iron against Government contracts 
is very high. To-day’s market quotations are as follows : 
Hematite, 61. 18s. 6d. per ton, and basic iron, 61. 0s. 6d. 
per ton, both delivered at the steelworks ; foundry iron, 
No. 1, 61. 5s. 6d. per ton, and No. 3, 61. 3s. per ton, both 
on trucks at makers’ yards. 





CONFERENCE ON “ MINERAL RESOURCES AND THE 
ATLANTIC CHARTER.”—The Division for the Social and 
International Relations of Science of the British Associa- 
tion is arranging a conference on “ Mineral Resources 
and the Atlantic Charter,’ which is to take place on 
Friday and Saturday, July 24 and 25, provided circum- 
stances permit, at the London School of Hygiene and 


| Tropical Medicine, Keppel-street, London, W.C.1. There 


will be morning and afternoon sessions on each day, 
10 a.m. and 2.15 p.m., respectively. 
The subjects to be discussed will include the geological 
and geographical aspects of distribution as applicable to 
certain mineral products, new sources of materials, and 
economic and planning considerations. Coal and oil 
will not be dealt with, except incidentally. The con- 
ference will be opened by Sir Richard Gregory, Bart., 
F.R.S., President of the Association, and the Chair at 
subsequent sessions will be taken by Sir Thomas Holland, 
K.C.S.1., K.C.1.E., F.R.S., Sir William Larke, K.B.E., 
Dr. C. H. Desch, F.R.S., and Sir Stafford Cripps, P.C., 
| M.P. Among expected speakers are Professor H. H. 
| Read, F.R.S., Professor C. B. Fawcett, Professor W. R. 





| Jones, Sir Lewis Fermor, O.B.E., F.R.S., Dr. E. F. 
| Armstrong, F.R.S., Dr. W. H. Hatfield, F.R.S., Dr. L. 
| Dudley Stamp and Professor J. G. Smith. Admission 


| to the conference will be by ticket, application for which 
| should be made to the Secretary of the Association, 
| Burlington House, London, W.1. Tickets will be issued, 


so far as accommodation permits, on or after July 13. 
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this Journal and other publications bearing some- 
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stalls, or it can be supplied by the Publisher, post free, 
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or three months, pro rata), payable in advance :— 
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BRAKING DISTANCES OF 
METRE-GAUGE TRAINS. 


Tue trend towards higher train speeds in Europe 
and America, before the war, presented some 
formidable problems in energy control for which 
complete solutions will be achieved only after normal 
conditions on the railways have been restored. 
Progress so far has been concerned mainly with the 
mechanical aspects of train braking, in which 
directions the past ten years have witnessed a 
number of important developments. It is reason- 
able, no doubt, for the mechanical engineer, to whom 
the attainment of sustained high speeds is mainly 
due, to assume primary responsibility for the safe 
control of newly designed trains under new condi- 
tions of operation; and the majority of recent 
technical publications on train braking give the 
impression that a great deal has already been done 
to enable abnormally fast traffic to be controlled 
within the framework of existing operating and 
signalling systems. Clearly, however, there are 
limits beyond which purely mechanical artifice 
cannot be pushed, if only because such factors as 
human physiology, which imposes a limit on retarda- 
tion, or weather, which affects coefficients of friction, 
are beyond the engineer’s control. In any rail 
transport undertaking, therefore, the reaction of 
train-speed policy upon signalling policy is extremely 
important and calls for far-sighted vision, no less 
than for a sound appreciation of the mechanics of 
train operation, on the part of the signalling 
engineer. 

Considerations such as these presumably prompted 
Mr. E. W. Baker when, in 1939, he carried out a 
series of braking tests on the metre-gauge trains of 
the Assam-Bengal Railway, of which he is Signal 
Engineer. To find this class of experiment being 
inaugurated by a signalling department is so unusual 
that it is not surprising to discover in Mr. Baker a 
man of very decided opinions. For several years 
he found himself—to use his own words—“a 
minority of one among signal engineers in India ” 
in advocating views on certain aspects of signalling 
practice that were supported by experience in other 





and for retail sales. 


the braking performance of trains in normal service, 
which appeared frequently among the signalling 
rules of his railway without guidance as to their 
interpretation for the many possible variations of 
track lay-out and train operation. The need for 
reliable data as a basis for modified regulations was 
the more urgent from the circumstance that the 
sanctioned maximum speed on the Assam-Bengal 
metre-gauge line, of 45 miles per hour, had been 
exceeded in certain instances, and that the general 
trend towards higher train speeds made it a desirable 
policy to signal for a future maximum in the region 
of 55 miles or 60 miles per hour, regarding the tem- 
porarily over-adequate stopping distances as an 
additional factor of safety in the meantime. 

This general objective of the correct spacing of 
signals so as to obtain maximum security of operation 
with minimum economic expenditure demands, first, 
a knowledge of the distances actually travelled by 
various classes of train in the course of being brought 
to rest ; and, secondly, a number of decisions, some 
of which may vary over different parts of the same 
railway system, as to the class of train and the 
detailed conditions of brake application that should 
be the criteria of signal spacing. To be satisfactory 
for a considerable length of time, such decisions 
should manifestly be founded on comprehensive and 
reliable knowledge, and Mr. Baker may take credit 
for having foreseen so many of the influential factors 
when he designed the experiments described in his 
recently published report.* Incidentally, the range 
of variables embraced by the tests is of interest as 
illustrating the types of traffic and operating condi- 
tions encountered on metre-gauge track in India. 
The passenger trains, comprising eight, thirteen or 
eighteen bogie coaches, and drawn by a YB-class 
engine,t ranged from 423 ft. up to 877 ft. in overall 
length, and from 243 tons to 431 tons in total 
weight, inclusive of 95 tons for the locomotive. 
Trains of mixed composition consisted of a YD-class 
engine weighing 82 tons, drawing five bogie coaches 
and 35 or 50 freight wagons. These trains were 
1,092 ft. and 1,415 ft. long, and weighed 696 tons 
and 826 tons, respectively. A few previous braking 
trials of goods trains comprising a YD engine and 
some 50 to 55 petrol wagons, of overall weights up 
to 874 tons, are also mentioned in the report, but 
the results are not analysed in detail because only 
the speeds before braking and the braking distances 
were recorded. 

In all cases, these trains were fitted with vacuum 
brakes; and, since the rapidity with which the 
brakes are actually applied after the first movement 
of the brake handle, and the general efficiency of 
the brake gear, both exert direct influences on the 
time required to bring a train to rest, it is important 
to note that the vehicles used were taken from the 
ordinary running stock and were not overhauled or 
adjusted, the deliberate intention being that they 
should be representative of normal conditions of 
maintenance. On the other hand, the same driver 
was used throughout the trials, and there is internal 
evidence from the results of similar tests that his 
skill in handling the brakes improved with practice, 
so that, on this account, rather better braking per- 
formances may have been attained than would 
always be the case in normal circumstances. Brak- 
ing vacuum is a factor for which average conditions 
are difficult either to define or to realise during tests, 
for which reason several variations were included 
in Mr. Baker’s experiments. For the passenger 
trains, average figures were 19-5 in. Hg. on the 
engine and 18 in. at the rear of the train, while, for 
the mixed trains, the corresponding values were 
17 in. and 13 in., the greater drop being only partly 
ascribable to their greater length. In a proportion 
of the passenger-train tests, specially adverse condi- 
tions were simulated by isolating some of the brake 
cylinders, and dropping the vacuum to 18 in. on 
the engine and 16-5 in. at the rear of the 13-coach 
train, thus reducing the available brake power by 
25 per cent. On the whole, the vacuum during the 
tests was probably slightly lower than that of 
average service conditions, and, therefore, is on the 
safe side as regards the application of the results ; 








* “ Braking Distances of Metre -Gauge Trains.” 
Technical Paper No. 308. Delhi: Manager of Publica- 





countries. In particular, he was critical of terms, 
such as “ adequate distance,” intimately related to 


tions, East Indian Railway Press. 
t See The Railway Gazette, February 6, 1942, page 201. 
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but the low vacuum and the large drop of 4 in. along 
a 1,400-ft. mixed train suggest that steps towards 
improvement in such cases are very desirable. The 
vacuum brakes of metre-gauge stock are designed 
for 20 in. Hg. and the observed defects below that 
value imply a substantial, and often avoidable, 
increase of stopping distance. The effects of only 
partial brake fitting on mixed trains are equally 
serious. The tests show, indeed, that if only 20 per 
cent. of the vehicles are braked, a metre-gauge goods 
train of 826 tons has an average retardation rate of 
no more than 0-5 mile per hour per second, implying 
a safe maximum speed of only 32-5 miles per hour 
if the stopping distance is not to exceed 1,800 ft. 
The main result of Mr. Baker’s tests is to establish | 
practical stopping distances that can be achieved | 





| siderably higher than the booked speeds of mixed- 
traffic and wholly freight trains on the metre gauge. 
The practical outcome of these principles on the 
Assam-Bengal Railway has been the relaying of the 
whole main line with heavier track, the equipment 
of all stations with multiple-aspect signals, and, 
elsewhere, the installation of tablet instruments, 
all in anticipation of an ultimate maximum speed 
| of 60 m.p.h. This is a striking increase on the 
present sanctioned maximum of 45 m.p.h., but the 
test results indicate that the anticipated maximum 
train weight of 350 tons, for which 60 m.p.h. will 
be attainable, can be successfully braked in 1,800 ft. 
at the rates of retardation now achieved by a full 
service brake application, while 1,600 ft. would 
probably be sufficient for an emergency stop. The 





particular circumstances, and to see that due care 
is exercised in their observance. We incline to 
question whether, by such means alone, the desired 
end will be achieved; not because of any wide- 
spread laxity, but because the rising cost of fuel 
has already provided a powerful inducement to 
avoid extravagance and, consequently, has reduced 





the available margin for further economies without 
radical alteration to existing fittings and appli- 
ances. Obviously, in present circumstances, any 
wholesale replacement of fuel-burning appliances is 
out of the question ; it is difficult enough to obtaip 
spare parts for stoves, heaters, etc., that are already 
installed, and almost impossible to procure the latest 
and most efficient types in any quantity. 

There are many ways, however, in which improve- 


with typical trains, regardless of Indian weather | normal full stopping distance has been standardised, | ments can be effected without considerable outlay 


conditions: gradients and other relevant features 
of the track being taken into consideration. Sum- 
marised very roughly, stopping distances from about 
55 m.p.h. were inthe region of 1,600 ft. to 1,700 ft. | 
for passenger trains, and from 1,300 ft. to 1,600 ft. | 
for goods trains, braked from just over 30 m.p.h. | 
The corresponding average retardation rates were | 
of the order of 1-6 m.p.h. per second for passenger 
trains and 0-8 m.p.h. per second for goods trains. 
On account of possible differences in respect of 
stability, the effects of retardations as high as the 
value of 3 m.p.h. per second, commonly accepted 
as being within the comfort limit for passengers, 
may be more marked for metre-gauge than for 
standard-gauge trains. Stock of either gauge, 
however, should exhibit much the same general 
relationships among the mechanical factors con- 
trolling braking operations, and, in this connection, 
the comparison of Mr. Baker’s work with a paper* 
published some years ago by Mr. W. S. Graff-Baker, 
of the London Passenger Transport Board, brings | 
out some interesting points of similarity. From | 
the analysis of his own experimental results, Mr. 
Baker has derived a formula for stopping distance 
which agrees well with formule and data presented 
by Mr. Graff-Baker. Baker's formula expresses 
stopping distance in terms of initial speed and two 
empirical factors, one related to the time lag between 
the first movement of the brake handle and the 
effective application of the brakes; the other con- 
verting the actual fluctuating retardation of the 
train into an equivalent uniform deceleration. Both 
these factors are so influential, practically as well 
as analytically, and they represent the effects of 
components so liable to variation from one type of 
stock to another or from one mode of operation to 
another, that the confident use of the formula 
cannot be justified outside restricted limits within 
which values for the factors have been experi- 
mentally derived. It seems likely, therefore, that 
the concordance referred to between the two for- 
mule should be ascribed rather to the assumption 
of suitable values for unknown factors than to the 
fact that either is capable of universal application. 
In other words, Mr. Baker’s formule are a means of 
summarising his own results with the utmost 
brevity. To enable them to be applied generally | 
within the range of conditions to which metre- 
gauge stock is subject on the Assam-Bengal Rail- 
way, he has presented graphs showing time lag in 
brake application as a function of the length of a 
fully braked train, and retardation distance as a| 
function of initial speed for an appropriate range of | 
deceleration rates. The use of these new data is| 
further simplified by a very complete analysis of | 
the effects of gradients on braking distance, for an | 
appropriate range of equivalent retardation rates. 

It follows from the foregoing argument that Mr. | 
Baker’s applications of his results to the special | 
problems of the relations between braking distances | 
and signalling on metre-gauge railways are of more | 
direct interest to him than to the general body of 
railway engineers. Worth noting, nevertheless, esol 
his conclusions that, for the conditions with which | 











|} and thus to close the gap between present produc- 


| 
| 


therefore, at 1,800 ft., the intention being, as the | 


general speed level rises, to keep the fastest heavy 


or the dislocation that would be caused by the instal- 
lation of new fittings purchased from outside, and 


trains safely within this limit by improvements in | this applies particularly in engineering works or in 


braking efficiency. 
Mr. Baker emphasises his personal view that in 


India, as in other countries, the principle should be | without recourse to specialists. 
pe 


adopted that no train should approach a signal 
displaying a stop aspect without a previous caution 
at not less than full braking distance. Possibly 
this is one of the parts of his paper which, he states, | 
have been made deliberately provocative, intended 
to serve a useful purpose by irritating the more con- 
servative opinion among signal engineers in India. 
Whatever may be the reaction to this, and other 
controversial aspects of Mr. Baker's work, there | 
can be no two opinions about the immediate value 
of his results in promoting the safe and efficient 
operation of his own railway, and preparing for ite | 
potential future service from the, standpoints of 
improvements in speed and traffic density. Most 
of all, perhaps, he is to be commended for his enter- 
prise in attempting to found an important aspect 
of transport operation in India upon a sound 
scientific basis of experimentally ascertained fact. 
This is a general principle meriting the most serious 
consideration, not of the railways alone, but of 
technical industry everywhere. 














FUEL ECONOMY. 


In a broadcast statement on Sunday evening, 
June 28, Major Gwilym Lloyd George, the newly- 
appointed Minister of Fuel and Power, initiated the 
Government’s campaign for economy in the use of 
fuel, which, it is hoped, will render unnecessary the 
imposition of the rationing scheme outlined in the 
recent White Paper on Coal. In the course of his 
remarks, Major Lloyd George indicated some of 
the main provisions of the new Order prohibiting 
the waste or uneconomic use of coal, gas, electricity, 
and liquid fuel, other than that used in mechanically- 
propelled vehicles, which is already controlled by 
rationing. The scope of the regulations is wide, 
and some of the requirements are likely to be 
difficult to carry out effectively, but the main 
purpose is sound and admits of no doubt or mis- 
interpretation—to encourage and, if need be, to 
enforce every practicable form of economy in the 
consumption of fuel, either directly or indirectly, 


tion and the enhanced rate of consumption brought 
about by the demands of the war industries. 

The Order became operative on June 29, and 
already its effect is noticeable in the reduction of 
purely display lighting—a source of waste which 
had been the subject of much adverse comment 
for a long time previously and which is now for- 
bidden in all cases where the lighting is used for 
that purpose only and is not essential for the 
general illumination of the premises. The wording 
of the Order—or of the advance intimation of its 
provisions, for it does not appear that copies are | 
yet on sale by the Stationery Office—tended to} 














factories possessing a maintenance department and 
the required tools to make small modifications 
Defective heating, 
for example, is not always the result of insufficient 
heat release ; inadequate air circulation is answer- 
able for a great deal of excessive fuel consumption 
and, in many cases, can be remedied or, at least, 
alleviated without prohibitive trouble or expense. 
An immediate overhaul of the insulation of steam or 
hot-water mains, and the tightness of steam and air 
joints, would probably pay useful dividends in many 
cases. The Ministry has drawn attention to the 
economies that may be effected by avoiding waste 
of cold water, which usually has to be pumped. 

A point which we do not recall having seen 
stressed or seriously examined hitherto is that of 
the most appropriate time to shut boilers down for 
cleaning. To determine it with any accuracy calls 
for a somewhat delicate balance of advantages and 
disadvantages, and the calculation is not under- 
taken in as many cases as it might be ; frequently, 
of course, because there is little reserve of boiler 
capacity when the works is operating at or beyond 
normal full load, and, in consequence, boilers can 
only be laid off when the establishment is closed for 
a public holiday. This may not be necessary, how- 
ever, purely in the interest of operating efficiency, 
and, with water-tube boilers using good fuel and 
suitable water, it may well be that the “ outage ” 
might be reduced by arranging for longer intervals 
between shut-down periods. There seems to be no 
real justification, in approved instances, for insisting 
on the customary annual examination if the boiler 
can be maintained in service for longer than twelve 
months without loss of efficiency ; greater intervals 
are permissible in the United States, and the case 
for retaining the purely arbitrary maximum of a 
year between surveys might well be reviewed in the 
light of present circumstances, and appropriate 
legislation introduced to relax the requirement 
where the surveying authority considers that this 
can be safely done. 

The loss of heat involved in cooling down a large 
boiler sufficiently to permit of internal inspection, 
and raising it again to working temperature, is not 
easy to evaluate, but obviously it is considerable 
and, multiplied by the number of boilers in regular 
service, must represent a very material tonnage of 
fuel. Not all of this loss is avoidable, but that it 
could be diminished by a careful examination of the 
circumstances of each case is reasonably certain. 
Some diminution could be achieved, without doubt, 
by reviewing the customary schedule of routine work 
to be carried out and by reorganising it so as to 
reduce the actual duration of the outage, if only by 
a few hours. The wisdom of such methods of 
economy may appear so self-evident as to invite 
allusions to the evacuation of eggs; but there is 
evidence in plenty that a large proportion of the 
industrial boiler plants in this country—especially 
the smaller and older installations—are run mainly 


he was concerned, the braking distance of the fastest | give the impression that the Ministry of Fuel and | by rule of thumb, or by the calendar, which often 
Power contemplated the’ establishment of a new|amounts to the same thing, and not with any 


passenger train was adequate for the heaviest per- | 
missible goods train at restricted speed ; and that | 
the restricted speed necessary to enable the goods 
train to be pulled up within that distance was con- 





* “ The Retardation of Trains.” Proc.J.Loco.E., vol. 27, 
page 290 (1937). 


fuel and light ; but this, it is understood, is not the 


alike are expected to make themselves au fait with 
‘the most economical methods applicable to their 





force of inspectors, with wide powers to enter| particular intent to achieve steaming periods of 
premises and criticise the arrangements for using | long duration. The cumulative benefits of small 
| savings are not to be ignored or minimised, but big 
intention. Industrial undertakings and householders | savings are necessary also if the fuel-economy cam- 
paign is to produce appreciable results in time to 
provide reserves for the coming winter. 








NE 
men 
pOTC sl 
Labo 
pe it 

und: 
ninin 
woulc 
their 
ood 





ime, 
mana 
for th 
Ppossii 
wome 
lirect 
lepar 
pre du 
thous 
catast 





spec 
filling 
ploye 
vecau 
all ris 
oung 
ver } 








heerir 
and | 
yome 
ime 
requu 
lrive 
neet | 
ome 
factor 
he cc 


A! 
manu! 
ngag 
preser 
Lytte! 
Produ 
‘empl 
chair’ 
presid 

hom 
stabl 
proble 
The p 
tion te 
entry 
need ¢ 
stance 
furthe 
in any 
now ‘ 











Bavaila 


to ine 


plant. 
monly fe 


by inc 
design 
factur’ 
1s sug} 
su pply 


wif a hi 


emplo 
shift v 
time Vv 
scripti 


combi 


a dece: 
for pla 
design, 
most s 


cost o1 


rede sig 
for onl 
Supply 
to the 
ally w 
questic 





JULY 3, 1942. 


ENGINEERING. 





13 











ire 
to 
ed 
le- 
1e] 
to 
ed 
ut 
li- 
ny 


NOTES. 


MAN-POWER AND INDUSTRY. 


New demands upon industry for the release of 
men of suitable age for combatant service were 
foreshadowed by Mr. Ernest Bevin, Minister of 
‘Labour and National Service, im an address to a 
special Press conference held in Liverpool on 
Sunday, June 28. With the exception of coal 
nining, Mr. Bevin said, the munitions industries 
would soon have to face an extensive calling-up of 
their younger men, who would be needed to make 
wood the inevitable casualties of war. At the same 
ime, there must be no decline in production, and 

@pnanagements would have to begin at once to prepare 
for the forthcoming demands by upgrading wherever 
possivle and by extending the employment of 
women. The combing-out process would not be 
lirected against any industry in particular, and his 
lepartment “ would do nothing foolish to impede 
production,” such as making “ a sudden swoop for 
thousands and thousands of men on one day in a 
atastrophic way”; attention would be directed 
specially to the Royal ordnance factories and 
filling factories, but all must be prepared. Em- 
ployers must not be complacent and think that, 
vecause their personnel was reserved, they were 
ull right. The tendency had been to upgrade the 
ounger men, but there were many skilled men 

Mover 35 years of age, with long experience of engi- 

Mmeering work, who could be usefully upgraded, 
and their present places filled by dilutees and 
vomen. There was still a great field for the part- 
ime employment of women. Many would be 

required in the cotton industry, in which a special 
drive was being made to increase the output. to 
meet urgent war needs. Five thousand experienced 
omen cotton operatives, now employed in munition 
factories, were wanted, to return as key workers to 
he cotton industry. ; 


in 
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INCREASING PRODUCTION. 


oe ee 


A memorandum of considerable interest to all 
nanufacturing industrialists, but especially to those 
engaged on the production of munitions, has been 
resented to the Minister of Production (Mr. Oliver 
Lyttelton) by the Council of the Institution of 
Production Engineers. The signatories are Lord 
‘empill (deputy President), Mr. N. V. Kipping 
chairman of Council), Sir Alfred Herbert (past- 
president) and 24 members of the Council, most of 
whom are active executive officials of engineering 
stablishments, closely concerned with the practical 
sproblems of production in peace as well as in war. 

The purpose of the memorandum is to draw atten- 

tion to the effect on the production problem of the 

entry of the United States into the war, and the 
need of Russia for machine tools. These circum- 
stances involve restrictions on the possibilities of 
further expansion of British industrial facilities and, 
™” any case, it is suggested that mere expansion is 
now overtaking the limits imposed by labour 
availability. The focus of effort must be, therefore, 
to increase output without any further increase in 
plant. The memorandum points out that there are 
@ only four ways by which this may be done : namely, 
by increased machine activity, by simplification of 
design, by rationalisation, and by improved manu- 
facturing methods. Increased machine activity, it 
is suggested, could be readily obtained if a better 
supply of labour were available for shift working ; 
@if a higher percentage of whole-time labour, already 
employed, were transferred to shift work, the day- 
shift vacancies thus caused could be filled by part- 
time workers from the reserve of women of con- 

scription age. Much might be done, too, by a 

combination of better grouping of small firms, with 

a decentralisation of the departmental organisations 

‘or placing orders. With regard to simplification of 

design, some illuminating examples are given, the 

most striking being that of a Bren gun part which 
cost originally 238]. 15s. per hundred, but which, 
redesigned as a simplified pressing, was produced 
Hfor only 11/. 10s. per hundred. It is ufged that the 

Supply Ministries should give constant attention 
§ ‘0 the possibilities of further simplifications, especi- 

ally when increased output is required. On the 


explains that the term is used in the sense of 
“ concentration, so that plant, attention and effort 
are expended upon fewer things”; principally by 
standardising on fewer types of product or by 
sub-dividing production between fewer firms. 
Produttion, it is pointed out, is still largely con- 
trolled by tool-making capacity, and failure to 
rationalise is a great source of unnecessary tool load. 
The recommendation is made “that most serious 
reconsideration be given to the abandonment of the 
safety-first policy in spreading contracts, and that 
the general policy should be rather to concentrate 
production as much as may seem justified.’”” The 
improvement of manufacturing methods, it is 
recognised, calls for men of specialised and long 
experience, the available supply of whom is limited. 
Probably a majority of small engineering firms lack 
up-to-date production-engineering experience ; but 
their needs might be met if they could consult, 
when necessary, a production engineer specialising 
in their own type of manufacture. The Supply 
Ministries deal mainly with the larger firms, who 
are less in need of technical advice. To this end, 
the Institution of Production Engineers has offered 
the voluntary assistance of some hundreds of 
members who have expressed their readiness to 
co-operate in this manner. 


RvussiAN-ENGLISH TECHNICAL GLOSSARIES. 


It is no matter for surprise that an urgent need 
is being felt at the present time for an up-to-date 
Russian-English dictionary of scientific and tech- 
nical terms. Various Russian-English glossaries of 
the terms used in specific departments of this 
extensive field have been compiled by scientific 
institutions and individuals, which would provide 
a valuable nucleus and an endeavour is being made 
by the Anglo-Soviet Scientific Collaboration Sub- 
Committee of the British Council, under the chair- 
manship of Sir John Russell, to collect copies of 
these glossaries and of any others that may have 
been made by scientists and technical translators, 
and to file them in the Science Library, South 
Kensington, where a complete set could be con- 
sulted. We are glad to give publicity to Sir John 
Russell’s request that any institution or individual 
who has compiled a glossary of Russian scientific 
or technical terms, whether printed or in MS., 
should send a copy to the Secretary, Anglo-Soviet 
Scientific Collaboration Sub-Committee, The British 
Council, 3, Hanover-street, London, W.1, who will 
collect them for the Science Library. It is hoped 
eventually to compile a technical dictionary, but 
the immediate aim is to gather the glossaries in one 
place where they can be consulted and compared. 
Each glossary will be known by the name of its 
compiler. 

Tue Brick INDustRY. 


Bricks constitute a more important class of 
engineering materials than is commonly realised, 
even though reinforced concrete has usurped many 
of their civil-engineering uses; civil, mechanical 
and electrical engineers are all likely to be affected 
by the further process of rationalising brick manu- 
facture, recommended in the second report of the 
Ministry of Works Committee on the Brick Industry, 
which, it is announced, is now being considered by 
the Minister, Lord Portal. The previous report 
recommended the compulsory closing of some brick 
works in order that output might be adjusted to 
the demand, which was then falling ; in conjunction 
with a contributory scheme for the care and main- 
tenance of the closed works, so that they might be 
ready to resume production after the war. These 
recommendations were implemented by the Bricks 
(Control) Order, and the Bricks (Charges) Order, 
both issued in May of this year. During the first 
four months of the year, 163 brickworks closed 
voluntarily under this scheme. The second report 
opens with a review of the industry, emphasising 
the fundamental distinction between the Fletton 
group of undertakings, producing about a third of 
the national output, and the remaining works, 
scattered all over the country and designated, for 
simplicity, ‘‘ the non-Fletton group.” The Fletton 
group has been able to develop production and 
distribution on a national basis, but the diverse 
characteristics of the non-Fletton group makes it 





question of rationalisation, the memorandum 





Committee have consulted the Government depart- 
ments concerned, regarding the man-power, trans- 
port and fuel required, but have obtained no real 
guidance as to the relative importance attaching to 
these factors. They have concluded, therefore, that 
the contraction of output should be shared by all* 
sections of the industry, and propose a quota plan 
based on ten areas, each producing a proportion of 
the total demand according to the relative outputs 
in 1941, with provision for certain adjustments. 
The Committee recommend that further closures of 
brickworks should be the responsibility of the 
Director of Bricks, Ministry-of Works and Buildings, 
and that a tribunal should be set up to consider 
appeals from his decisions. Compensation for loss 
of sales should be based, for each works, on a 
percentage of the total national sales in 1938, a 
levy being made for excess sales and compensation 
for under-sales at the rate of 3s. per 1,000 bricks. 
To operate such a compensation scheme with success, 
price stability is essential, and the Committee 
recommend, therefore, that minimum prices for 
bricks delivered at site should be fixed by statute. 
These prices would vary in different parts of the 
country, but there should be only one minimum 
price in each area. In the first report, a controlling 
authority was recommended for the proposed scheme 
for the care and maintenance of closed works. It 
is now recommended that the Minister of Works 
should set up a more comprehensive authority, 
provisionally called the National Building Brick 
Council, to control that scheme, in addition to the 
further scheme now put forward, and to perform 
certain other functions. The Council, it is pro- 
posed, should consist mainly of the employers in 
the industry, but should include officials of the 
trade unions and research organisations, with the 
Director of Bricks as representative of the Ministry 
of Works and Buildings. 


Tue InstiruTe oF British FouNDRYMEN. 


At the thirty-ninth annual general meeting and 
conference of the Institute of British Foundrymen, 
held in London on June 20, Major R. Miles, M.Eng., 
managing director of Messrs. Head, Wrightson and 
Company, Limited, Thornaby-on-Tees, was unani- 
mously re-elected President for the 1942-43 session. 
Mr. D. H. Wood, of the Constructional Engineering 
Company, Limited, Birmingham, was re-elected 
senior vice-president, and Mr. D. Sharpe, managing 
director of Messrs. Walter MacFarlane and Com- 
pany, Limited, Glasgow, was elected junior vice- 
president. At the close of the business meeting, the 
E. J. Fox and the Oliver Stubbs Gold Medals and 
the Meritorious Services Medal were presented. 
The first was handed to Mr. P. H. Wilson, assistant 
managing director (technical) of the Stanton Iron- 
works Company, Limited, in recognition of his work 
in the development of the centrifugal casting process 
for the production of cast-iron pipes. The Oliver 
Stubbs Gold Medal for 1942 was presented to 
Mr. S. H. Russell, managing director of Messrs. S. 
Russell and Sons, Limited, Leicester, past-president 
and honorary treasurer of the Institute, in acknow- 
ledgment of the educational work undertaken by 
him for many years as chairman of the City and 
Guilds of London Institute Advisory Committee. 
Other considerations which have prompted the 
award of the Medal to Mr. Russell are the contri- 
butions which he has made to the discussions on 
papers at branch meetings, his work as honorary 
treasurer, and as chairman of the organisation 
committee responsible for drafting proposed new 
rules for the Institute. The Meritorious Services 
Medal for 1942 was presented to Mr. 8S. W. Wise 
in recognition of his services to the Institute during 
30 years of membership. The fifth Edward Williams’ 
Lecture, by Dr. H. W. Gillett, chief technical adviser, 
Battelle Memorial Institute, Columbus, Ohio, U.S.A., 
was then delivered. It was entitled ‘“ Foundry 
Teamwork,” and was presented, on behalf of Dr. 
Gillett, by Mr. J. G. Pearce, director of the British 
Cast Iron Research Association. After the delivery 
of the lecture, a luncheon was held and, in the 
afternoon, four papers on light steel castings; on 
high-duty grey-iron castings; on low-tin and tin- 
free bronzes and brasses; and on Arma-Steel, a 
new product of the American malleable-iron indus- 





difficult to select further works for closure. The 


try, were presented and discussed. 
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SOOT BLOWERS. 


A JoInT meeting of the Institution of Mechanical 
Engineers and the Institution of Electrical Engi- 
neers was held on Thursday, June 25, at Savoy- 
place, Victoria-embankment, London, W.C.2. The 
chair was occupied in the earlier part of the meeting 
by the President of the Institution of Electrical 
Engineers, Sir Noel Ashbridge, B.Sc. (Eng.), 
M.Inst.C.E., and during the latter part by the 
President of the Institution of Mechanical Engineers, 
Colonel 8S. J. Thompson, D.S.O. 

The subject before the meeting was a paper 
entitled “* The Soot Blower, with Special Reference 
to the Present Position of Power and Automatic 
Operation of Mechanical Blowers.” It was presented 
by Mr. R. J. Glinn, M.I.Mech.E. The author 
surveyed different forms of deposit occurring on 
boiler heating surfaces and the conditions deter- 
mining them, and gave a short review of the deve- 
lopment of blowers from the year 1919, with special 
reference to the single-nozzle blower. Boiler design 
to enable effective use to be made of the different 
types of soot blower available was outlined, and 
it was suggested that the future design and rating 
of boilers depended to a great extent on the deve- 
lopment of the means for cleaning the heating 
surface. Reference was made to cleaning by water 
lancing and other means for special cases. The 
importance of the availability of plant was empha- 
sised. Power-operated and automatically-operated 
soot blowers were described, and their scope and 
blowing periods indicated. 

The discussion was opened by Colonel 8. J. 
Thompson, who observed that the problem of 
removing soot from boilers was one in which the 
Central Electricity Board was considerably inter- 
ested. With regard to boiler design, boilermakers 
in general usually provided drawings of their boilers 
and suggested what they considered suitable posi- 
tions for the soot blowers, but the whole subject 


with pulverised-coal firing. It was possible that 
the chemical treatment of fuel before firing might 
have some beneficial effect, and if this were so it 
would put combustion in the stoker-fired furnace 
on a better basis. The author had suggested that 
| more complete combustion could be secured in the 
| stoker-fired boiler by creating turbulence by means 
of jets of secondary air; this practice might cause 
| damage to the furnace arches. 

| Early soot blowers at least did not give good 
| results, as they had been fitted to boilers of standard 
| design. If the principles laid down in the paper 
| were carried out to the full, standardisation would 
| have to be abandoned and design made more flexible, 
including, for example, an eddy chamber in front 
of the superheater in order to extract most of the 
| fly-ash from the gases. The new designs could be 
| arranged step by step to secure maximum efficiency 
|in soot blowing, maximum life of the elements 
|and the maximum case of access for those respon- 
sible for the working of the boiler. He thought 
troubles from corrosion might be lessened by in- 
creasing the chimney temperature. There was no 
doubt that these troubles arose during banking 
periods, and those of low load, sulphur in the 
gases raising their dew-point enormously. This in- 
crease of chimney temperature entailed a lowering 
of the boiler efficiency, but this could be offset by 
increase in feed-heating temperatures, for example. 
Under these conditions, although the chimney losses 
would be higher, it was possible that the station 
efficiency would be no worse. 

Mr. 8. C. Bunn said that soot blowers were 
difficult to handle where space was restricted. He 
had had some 12 years’ experience of such con- 
ditions. Over a period of 5 years the cost of main- 
| tenance of the soot blowers was 14d. per pound of 
coal burnt, i.e., 0-67 per cent. of the coal burnt 
| in the plant was used by the blowers. Before 
| the war, local regulations as to the grit nuisance, 
| restricted the operation of the blowers to once in 





|12 hours. With the poorer grade of fuel now used, | 


»had to be high. 





more easy to recognise it would have received greater 7 


attention earlier. 
considered, should be encouraged and the cor- 
mercial efficiency of a boiler plant, for the next de. | 
cade, should be based upon other aspects than 
thermal efficiency, availability, for instance, being 
important. Boiler design might well be developed 
along the lines of collecting gas-borne grit in troughs, 
soot blowers being retained for the purpose of re. 
moving soot only. Moreover, there should he | 
reasonable access to a boiler without raising clouds | 
of dust. 
cleaning surfaces had much to recommend it. It 
had a greater impact on the deposit which its 
chilling effect helped to crack off. Water might 


even be applied to soot blowing during boiler opera- 7 


tion. Its disposal would require consideration. 
Mr. G. A. Plummer said that while an installation 
of 36 blowers had been mentioned in the paper, 


The use of water instead of steam for 7 


The automatic soot blower, he 7 


no indication was given of the amount of steam | 


consumed in the operation of that installation. He 
believed that, in one make of blower, the consump- 
tion was 3,000 Ib. per hour per blower. Assuming 
each blower operated for three minutes and that the 
consumption was of the same order per blower in / 
the installation referred to, then something like 


two tons of steam was used each time the boiler was 7 


completely blown. If the cleaning were done three } 


times a day, about six tons of good distilled water | 


were blown into the air and this had to be 
made up. On the other hand, if water-lancing 
were adopted, ordinary untreated water would be 


perfectly satisfactory and this was an important con- 7 


sideration in a power station. A great deal of blame 
had been laid, in the past, on the so-called excessive 
rating of a boiler. The case was by no means 
proved ; neither were high ratings always a matter 
of choice. In one instance, an enormous rating 
was demanded from a boiler for which only a7 
very small space was available and the gas velocities 
Despite these handicaps, the 
boiler remained one of the cleanest in that par- 


was a complex one. Designs of blowers themselves | blowing even once in every 4 hours was inadequate. | ticular station, though the other boilers had very 
had been gradually improved. The chief trouble} with the coal previously used the boilers would | much lower ratings. 


in the foul.ng of a boiler was with the hard deposits | steam for 400 hours and burn 1,200 tons of coal. | 


on the tukes, particularly on the superheater tubes. 
Research on the subject was being undertaken, 
and it was possible that fuel would have to be 
treated before firing in order to reduce sulphur and 


They were cleaned with externally applied gun-type 
blowers once in every 24 hours. The exit gas tem- 
perature rose from 310 deg. F. to 320 deg. F. during 
service. With the coal now in use, which had a high 





other objectionable deposit-forming elements. Such | ash and sulphur content, the steaming period was 
research, however, would take a long time, but/ only 230 hours, with a consumption of 690 tons 
would be helped if boiler users would give their | of coal, the exit gas temperature rising from 310 deg. 
experiences. At the moment, power-station engin-| PF. to 350 deg. F. In.spite of the 4-hour intervals 
eers were handicapped by receiving many different | between blower operations the boilers were com- 





types of coal instead of the particular quality 
most suitable for their boilers. The possibility of 
an experimental plant to test different classes of 
fuel was visualised. 

Mr. A. N. East endorsed Colonel Thompson’s 
remarks on the present coal position and warned 
power-station engineers that, for the next two years 
at least, they would have to accept what coal was 
allocated to them, so that they must seek methods 
to ensure that their boiler plants had the longest 
possible operational periods under such conditions. 
No boilers ordered now could be obtained in 
time for either the coming winter or the one 
following, and it was essential to make the best 
use of existing plant. He feared that extended 
and frequent use of soot blowers would increase the 
number of complaints about dust emission from 
chimneys. Since the paper suggested soot blowing 
of a far more continuous nature than hitherto, it 
was important to have some information regard- 
ing the extent to which automatic soot blowing 
would increase the dust content of the flue gases 
before these were emitted. The Electricity Com- 
missioners had to consider this aspect very carefully 
before sanctioning a new power station or the 
extension of an existing station. 

Mr. H. 8. Horsman, referring to that part of the 
paper dealing with the quantitative difference of the 
fly-ash in pulverised-coal fired boilers and in 
mechanical-stoker fired boilers, suggested that tem- 
perature might be an influencing factor. In the 
first-mentioned system of firing, radiation could 
proceed at a higher rate and to better advantage 
than in the last-mentioned system, and the average 
temperature of the ash must be higher in it than 


| pletely choked after 230 hours and had to be taken 
| out of service for cleaning. 

| Mr. L. S. Fosbrooke said that it was generally 
| known that the British Coal Utilisation Research 
| Association had been investigating the subject of 
| deposits on boiler heating surfaces for the past 
}two years. Not much progress had been made, 
| but the problem was a complex one and had in- 


creased in magnitude during recent years; the 
immediate prospect was not a bright one for 
the power engineer. He would commend the 


automatic soot blower because manual operation 
was very inefficient and labour was difficult to deal 
with under present conditions. One of the biggest 
troubles was fouling in the superheater zone, and in 
this connection he would suggest the study of a 
method of cleaning the surfaces by water which had 
been employed in the United States for a number 
of years and over here for two years, and might 
therefore be considered to have passed the pioneer 
stage. It was necessary, however, to guard against 
corrosion at the back-end of the boiler, and every- 
thing should be done to increase the temperature 
of the boiler in that region and to raise the dewpoint 
of the gases. 

Mr. P. C. Pope, secretary of the Institute of 
Fuel, then rose to thank the Council of the Insti- 
tution of Electrical Engineers, on behalf of his 
president, who was unable to be present, for the 
invitation to members of the Institute of Fuel to 
attend the meeting. Arrangements had been made 
| for every member of the Institute to receive a copy 
| of the paper. 

Mr. W. Wilde said he thought that if the com- 
mercial value of soot blower operation had been 








| outputs from boilers. 





Mr. W. N. C. Clinch pointed out that the effective 
combustion of the fuel was the real solution of the 
problem of the dirty boiler. At the present time 
it was difficult to obtain and install soot blowers, 
but in most boilers there were several passes where 


there was a change of direction and where the dust | 


would separate out of the gases. From these points 
it could be removed by quite a simple device on 
the lines of the domestic vacuum cleaner, a device, 
incidentally, which was more in accordance with an 
engineer's idea of dust removal than blowing it 
away. Too much thought, he believed, had been 
expended in the past on obtaining remarkable 
Attention ought to be paid 
to all the parts in an effective steam-raising plant. 
There was generally no means of knowing whether 
a blowing operation had been carried out effectively 
or not, and power engineers should not be placed 
in such a position that the soot blowers could only 
be used at night. 


Dr. R. Lessing contended that it was not soot 7 


that had to be removed, but fine ash. For a real 


solution of the problems involved it was necessary § 


to examine a fundamental cause, namely, the | 
composition of the coal and of the ash, particularly 
the latter, and not the general chemical analysis of 
the ash. It was the undesirable elements in the 
coal that were causing the trouble. Industrial users 
had now to take the fuel given them and to find 
means for counteracting its deficiencies, but things 
would have been made much easier by earlier work 
on methods of keeping undesirable elements out 
of boiler furnaces. He thought there was a pros- 
pect in the future of this latter being achieved, 


when neither soot blowers nor ash blowers would ~ 


be required. 


The lateness of the hour prevented Mr. Glinn i 


from making more than a brief reply. Possible fuel 
treatment, he said, was not within the scope of the 
paper. The use of water was an expedient to deal ; 
with slag; it could hardly displace soot blowing. 
The period of blowing was not usually as long as 
3 minutes, and in many cases the amount of steam 
used was not 0-5 per cent. of the boiler evaporation. 
He would make a fuller reply in writing. 
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ILLUSTRATING THE 


Fro. 5. 


LETTER TO THE EDITOR. 


ILLUSTRATING THE TECHNICAL 
LECTURE. 


To THE Eprror oF ENGINEERING. 


Srr,—In the article by Mr. E. 8S. Tompkins, on 
page 474 of your issue of June 12, the statement 
is made that “‘ typescript does not make good 
lantern slides.” This is commonly true, but the 
disability referred to by Mr. Tompkins can be over- 


come. The following note on methods of doing so 


may be of interest at the present time when, from | 


force of circumstances as well as convenience, a 
considerable proportion of matter used for pro- 
jection in lectures is typed. Typescript, which is 
not offensive or irritating in appearance when 


viewed naturally, may be very annoying when it is | 


magnified, and the screen image of typescript, 
which must be large enough to be seen from the 
back of a room, is often irritating to those who sit 


nearer to it, because the blurred appearance of the | 


magnified letters shows the texture of the carbon 
ribbon by which they were printed. ‘ 


thin black carbon paper is used instead of a ribbon. 
In Fig. 1, the upper word was typed with a ribbon 
and the lower one with a carbon paper. It will be 
seen that the improvement is considerable. The 
carbon paper can be used only a few times, because a 
large quantity of carbon is transferred to each 
image and it soon loses density. If a block of text 
s to be typed, it is most convenient to place paper 
id carbon in the machine, which is set to “‘ stencil.” 
fa few words are to be added to a diagram, it is 
re convenient to put a sheet of carbon paper in 


lace when the position of the word has been settled. | For projection, they may be placed between two | 


The 
be improved in the photographic process. 


TECHNICAL LECTURE. 





Fic. 6. 


| possible, without increasing contrast, which does 
| not reduce “ fuzziness.” 

At the present time, economy both in labour and 
in photographic materials is important, and where 
possible, notes and sketches should be typed directly 
on Cellophane. Loss of definition may then 
more pronounced because the magnification is usually 
greater and lack of definition seems to be empha- 
sised if the imprint of the type is thin. Direct 
typing by ordinary means does not produce a dense 
image on Cellophane. Satisfactory results may be 
obtained by placing the Cellophane in a folded 
carbon paper so that the working surface of the 
carbon is applied to both faces of the Cellophane. 
The matter is then typed without using the ribbon. 
Image density is doubled because there is a double 
deposit of carbon, and it is increased because the 
impact of type is concentrated on a smaller area. 
Fig. 2 shows an enlarged print from letters typed 
on Cellophane with a ribbon only in use, and Fig. 3 
shows the improvement when a double carbon is 
used without ribbon. 

The above comparisons have been made between 
lettering of broad-faced type, which, in the writer’s 


| view, is more pleasing than narrow-faced type of | 
rhe imprint can be much improved if ordinary | 


standard form. Fig. 4 shows narrow-faced type 
| printed on Cellophane by a ribbon, and Fig. 5 
|shows the improvement when a double carbon, 
| without ribbon, is used. It may be noted that the 
| narrow type appears to produce a denser impres- 
|sion, due, no doubt, to the concentration of load 
|on the small face area ; but it is not easier to read 
on the screen than the slightly lighter-density 
| broad-faced type. 


| Cellophane slides need not be bound. The letter- | 


ing does not rub off and they are much more con- 
| . . 
| venient to store when they are without glass covers. 


be | 


projection is finished. Half a dozen of such open 
“ glass sandwiches ” will meet the needs of most 
lecturers. 

Although typing is a rapid and convenient pro- 
cess which produces a clearly readable word, it 
should not be forgotten that handwriting may be 
both neat and rapid; and that, without expending 
the skill and time which a good artist would put into 
it, a serviceable and clear slide may be produced. 
Wording and diagrams may be written on Cello- 
phane slides in Indian ink, black or coloured—or, 
in photographic spotting medium, such as Photo- 
pake, which is very easy to work with, and gives 
a dense line. Fig. 6 shows a word written quickly 
in Photopake on Cellophane. The strength and 
clearness of the line is noticeable in comparison with 
the typed words above. This medium has the 
further advantage that it may be used directly on 
glass without preparation; it dries quickly and 
when dry will not rub off unless it is wetted. Figs. 2 
to 6 were given equal photographic treatment and 
equal enlargement from the Cellophane original. 
It will be obvious, of course, that these illustrations 
are reproduced from negatives. 

It is also possible to obtain slides with an opaque 
coating in which the wording and diagram required 
are scratched by a needle. Similar slides may be 
prepared by coating cover-glasses with process 
white, the diagram being scratched through it 
when it is dry. The advantage of using white 
for this purpose is that the diagram may be sketched 
in pencil; thé coating is sufficiently dense to give 
a good image, and remarkably fine lines may be 
drawn. 

Yours faithfully, 
H. E. Dance. 
38, Lynnbank-road, ° 
Liverpool, 18. 
June 24, 1942. 








NATIONAL FUEL ECONOMY.* 
By Wrtu1am RENNIE. 


Arrer the shipping position, there is perhaps no 
problem of supply more urgent than that presented 
by the shortage of the coal needed for our growing 
war industries. This is a field in which we, as coal- 
burning appliance makers, can and must make a 
decisive contribution and we shall help the Ministry 
of Fuel and Power all we can. At the invitation of 
the Fuel Efficiency Committee, under the chairmanship 
of Dr. Grumell, we have been working with the Mines 
Department in the application of specific measures of 
coal economy and we have endeavoured to help in the 
| utilisation of those grades of coal, sometimes of poor 
quality, which are more freely available. What we 
have done in the past is not enough, and I wish to make 
an appeal to the manufacturers of all classes of coal- 
burning equipment, together with their staffs, both 
engineering and commercial, to place their specialised 
knowledge and experience at the disposal of the Govern- 
ment in securing those economies in coal consumption 
which, as technical men, we know are possible. We 
have been accustomed in this country to cheap and 
abundant supplies of coal. We must face the fact 
| that, in future, coal may well be neither cheap nor 
|abundant. This means that efficient utilisation of 
| coal resources is bound to be a greater factor in the 
| national welfare than ever before. At the moment, 
it is an urgent necessity for the maintenance of the 
war effort; there is a gap between production and 
consumption which can only be closed either at a 
sacrifice of domestic well-being and industrial output 
| or else by economy and efficiency. 
| The domestic market only represents about one- 
third of the total inland consumption of coal and I 
feel that the public is not sufficiently aware of what 
can be and is being done in industry. The Fuel 
Efficiency Committee has initiated a well-planned and 
comprehensive scheme for bringing about advances in 
fuel efficiency in industry. We have welcomed the 
admirable courses for training boiler and furnace 
operatives which have been launched in co-operation 
with the Board of Education. A further step of great 
immediate value and not less potential importance for 
| the future, is the move to establish, in all industries, 
Fuel Efficiency Committees working in close con- 
| junction with the main Fuel Efficiency Committee of the 
Ministry, which itself is supporting these efforts through 

















* Presidential address to the Combustion Appliance 


contrast between the lettering and paper may | cover-glasses which have a tape or paper hinge | Makers’ Association (Solid Fuel), delivered at the annual 
Fig. 1 | down one edge, forming a temporary slide from | general meeting, held in London on June 23, 1942. 
has been made as nearly equal to the original as' which the Cellophane slip is removed as soon as! Abridged. 
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a growing engineering staff built up on the nucleus of | 
the Engineers’ Department of the Coal Utilisation | 
Joint Council, taken over ten months ago. I venture | 
to suggest that the Government would do well to make 
still greater ure of propaganda and publicity, for the | 
public, and even industrial executives, do not yet suffi- 
ciently realise that a great voluntary scheme is being 
set in motion whereby all sections of British industry 
are being called upon to participate in increasing the | 
efficiency of coal utilisation. 

The industrial output is going up,.and, as Sir John | 
Anderson rightly said in the House of Commons, we | 
are all anxious that it should rise as fast as possible | 
and do not wish to think in terms of restricted con- | 
sumption. The electrical industry alone is supplying | 
nearly 50 per cent. more energy for industrial purposes | 


QUICK-ACTING TOGGLE CLAMP. 


MESSRS, SPEED TOOLS, LIMITED, LONDON. 


‘> ie oS 
Fig.2. | wih. a 





Oe aden 


than it did before the war. Under such conditions, | 4 
there can be no question of any actual reduction in | = 
| 


the consumption of coal. I am not even sure that we 
can expect an increase in efficiency as compared with 
the pre-war period ; boilers are heavily loaded, staffs 
are overworked, and the quality of coal supplies cannot | 
always be maintained. There is, however, no reason to 
conclude that savings in industrial coal consumption 
are impossible. The Fuel Efficiency Committee has 
shown that the savings to be obtained by quite simple 
means can be spectacular. The small-scale industrial 
consumers of coal use some 60 million tons of coal a 
year, mainly for steam generation. If we assume | Fie. 1. 
that the average efficiency with which coal is utilised 


in these industries does not éxceed 60 per cent., an| . - : 
increase to 66 per cent., which is technically quits | See, pp odie ear go og robebility | QUICK-ACTING TOGGLE CLAMP. 
feasible, would represent a reduction in consumption that coal, and therefore gas and electricity also, will Tue ordinary flat clamp for holding down work on 
of 10 per cent. If we add the possible Savings AaMONg ! he more expensive in future. If we are to maintain |, table for welding, drilling, etc., by means of a bolt 
larger consumers, a total of 10 million tons @ year MAY | the standard of living to which we have been accus- is generally satisfactory, although not very expeditious 
well be within the bounds of possibility. These tomed, the cost of domestic services in terms of real | The toggle clamp shown in Figs. 1 and 2, on this page, 
10 million tons will not show themselves in the form earnings must not be increased. This will only be| known as the “ Speetog ” toggle clamp, is manufa 
of reduced consumption, but mainly in increased possible if efficiency is raised. Freedom from want| tured by Messrs. Speed Tools, Limited, 10-16, Rath. 
industrial output and the effective utilisation of grades can only be won by intelligent effort, and our particular bannatemsh, Oxford-street, London, W.1, to provide 
ot by 2 a — — —— — or weed with | contribution is to see that coal gives the best possible | a more rapid means of obtaining holding-down pressure 
Sat he wor afte 3,000 taht [seve 8 the supply of food and warmth to every | and Uno to contribute tothe speeding up af psuction 
> ieseniien . t : ousehold. The clamp is shown in Fig. | in the released position, 
= that -~ a has brought —_ ae To achieve this, we have joined forces with the ready on waa to be placed under the clamping aon 
the Forces and other industries into mining ¢ uring the | .531 owners and the coal distributers to carry out | on the left. In order to understand its action, however, 
past = a be — oe a — bs — to | research and development work into the improvement | jt must first be realised that the bracket or base on 
incre ace ue e — 3 a Ape t —e othe d in_-d of domestic coal-burning appliances and to settle the which the clamping arm and the operating lever, seen 
to success, Can transform the coal supply of the country best way in which coal can be delivered and used in on the right, are pivoted, is bolted down to the work 
from a very grave position to one which would be the home. We have to sce how these requirements | table of the machine tool or is secured to the } pa 
ee the role of the coal-burning | will influence the design of post-war houses. I am glad | fixture in which the work is placed. To hold down the 
cguitenee aeniinnne acquires dautihve hagutenen. ty A thet thie step man ssestoes the fall agysovel of | work, the operating lever is swung over to the left, 
One effect of the war has been to make maintenance the Ministry of Works and Building, and that we are | which moves the clamping arm in the same direction 
_ > ~ | working in close conjunction with the Reconstruction | ynti] the screwed rod at its free end makes contact 
————— m6 see as tome nal raugsest, yo noe | Planning Division of that Ministry. The members of | with the work. As shown in Fig. 2, the link joining 
; wnt oan 0 be ‘on -- np ty “4 “a the Domestic Section of this Association have contri- | the clamping arm and the operating lever then lies on 
ceutiaie Gin uae ye wh chault be takes, | buted a substantial part of the heavy cost of this | the centre line of the latter, when in the vertical posi 
accestase (Se mest wagint ctege which should be taken, work, and are taking an active part through their own | tion, and it will be clear from this figure that upward 
ae Same San he eeeenen coemantean laboratories and works. movement of the work cannot occur, since the pivot 
ae eg pope) ery ng Se edge pm poe | of the operating lever on the base and the two pivots 
wing fully recognise that oven more can be done, | of the connecting link are all in a straight line. 
and I hope that the other Government departments The pressure po a = pope ren png 
will support a move which is in every way desirable for| THE CHARTERED SURVEYORS’ INSTITUTION.—The 74th depths of work are allowec lg. Sag : ; ‘i = — 
the war effort. Z y | annual report of the Council of the Chartered Surveyors’ | tion of the screwed rod ape t i ae aon 
One of the causes of increased consumption is the | Institution shows that there are now 10,423 names on | by means of the we — - a aa cee 
deterioration in coal quality consequent upon war | the membership roll of the Institution, as compared with te = é ; — et ote: ae Be _ «a 
conditions. This, coupled with the policy which the | 10,119 in 1941. In spite of the war, 904 candidates sat vous t a ra regs § "Rele of the Loe - elected 
Government has followed with regard to the price of | for the various 1942 examinations of the Institution and | Over tow anus am ett. . ath rdesanter Rodin the 
coal, has created special difficulties of supply by | 548 passed. Present conditions have naturally severely immediately t ‘e + ose ns , . bee Oule op tows 
increasing the demand for washed and graded coals. | restricted the normal activities of the branches, but | right, the toggle being : ~] ny lock the clamp. The 
The reduction in domestic consumption has also | nevertheless they have continued to function. Owing | slight effort is So. the t f ard type for ae 0 
released a certain proportion of large coal in a form | to the lowering of the age for military service, under the clamp oe a e 8 oe chemeine pechcgrnem - 
which is not always suitable for the industrial market, | National Service (Armed Forces) Act, to 184 years, the Gustien werk. : San — tion a tases enough to 
and we are also faced with the need of consuming | Council has decided to suspend further scholarship awards | iron and the On salle apes 3 Regan, Prec oo 
every possible ton of low-grade fuels in the form of | during the period of hostilities. peg te, Ee aetieatale for ireraft work. 
aap te pee pty angie . This has a welded steel base ae ~ pop be not 
revised. At present, it is most unattractive to con- FLUORESCENT LACQUER FOR WorKS Passes.—The | 80 heavy. The overall height of this small pattern is 


sumers to change over from washed and graded coal | latest development of the B.A.B. system of fluorescent i me = radius of br pppoe: laa. a 
i 7 | b rticulars of which were given on page 116 | of the clamping arm in., anc distance fr« 
ints do GaaRenaeal ac omaeralienamaiiceat tak cartane ok Deeume % on leentre of the holding-down rod to the edge of the 


but, in consequence of the system of flat-rate increases, lof our issue of February 6 last, is the “ Glo-Pass,” the | . , 
now stand > uneconomic price. It is also unattrac- | object of which is to prevent any unauthorised person | base is 1} in, In — types the py pone 
tive to collieries to make the washed and graded coals, | from. gaining access to factories or buildings, at night, | can be modified os - = A ee hal this kind is 
involving a loss in the form of increased washery | by means of a forged pass. The system consists in coating | to. suit irregular “ti xg a oiah tes and manipu 
rejects, when such attractive prices are paid for the | an ordinary printed pass with a transparent fluorescent illustrated in an & veidi oe ‘ished gy cee 
lower-grade fuels. I hope that, in any revision of the | lacquer which glows when held in a beam of ultra-violet | ators for ome -— ool ee omen 
coal price structure which will have to be made, conse- | light. The source of light consists of a lamp enclosed in a | vol. 152, page = ( ‘= a a = ee J oe 
quent upon the findings of Lord Greene’s tribunal, the | small light-tight box fitted with black-glass filters ; that the a . ere illustra Messrs. 
Government will give attention to the importance of | the box can be easily hung or placed on a shelf behind Speed Tools’ make. 
relieving the shortage of washed and graded coals. or above the pass-examiner’s head. Close scrutiny of | 
I should like to refer to one very important develop- | individual passes is unnecessary as it is stated that any 
ment which we have helped to organise during the | difference in the = a mt 
year. is is the fo ion of a group for research | lacquer employed, which is made by Messrs. Colloida’ . ¥ : 

a ane he fee manna domestic | aca Laboratories, Limited, 66-70, Petty France, | market report of the Incorporated Swansea Exchange. 


solid-fuel burning equipment. At least 45 million tons | London, S.W.1, dries immediately on application and | Royal Metal ay ean SS be regres gens Sa gg 
i le B ive ] ve iately | states that the tin-pla’ ndustry remains q » > 

d used .| can be made to give a range of colours. Immed y : 
- tagptonnnt poe tage yn ceuncatie | | sheets are in moderate demand, and, as galvanising 


This represents about three-fifths of the domestic | the lacquered pass is placed in the rays of ultra-violet 
fuel oan power consumption, the remainder being light the pass attains its maximum brilliance and ceases | operations have ee te te i 
supplied by gas and electricity. It must be clear that | to glow as soon as it is removed from the beam. We mainly confined to 4 -” toy - a 
the output of these latter industries cannot possibly grow | understand that the lacquered surface has a life of up| sheets. There is a renewal of ac “Ss é $word 
at a sufficient pace to take over from raw coal within | to two years, and that the lacquer has no effect on a steel scrap market and consumers are pting > 
Coal-burning appli- | photograph or on matter printed on the pass. | deliveries. 
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LABOUR NOTES. 


A NATIONAL delegate conference of the Mineworkers’ 
Federation of Great Britain in London, on Tuesday 
last week, decided unanimously to accept the wage 
increases recommended in the report of the Board of 
Investigation presided over by Lord Greene. Mr. 
Lawther, the president of the Federation, stated after- 
wards that the conference had also decided to appeal 
to members in the districts to sweep away all obstacles 
that stood in the way of the provision of the coal 
required by the country. On behalf of the coal- 
owners, the Mining Association has also accepted the 
award of the Board of Investigation. In a com- 
munication issued on Thursday last week, it stated 
that discussions were proceeding with the Mine- 
workers’ Federation on one or two details affecting the 
application of the advances. In accordance with the 
promise of the Government, the increases will take 
affect as from June 1, but, owing to the amount of 
clerical work involved, it has been agreed that the 
first weekly payments of them will be on July 10, 
and the arrears be paid before the holidays, which 
occur later in July or on August 1. It has also been 
agreed that the output-bonus proposals in the Investiga- 
tion Board’s report shall be considered at a joint 
meeting with the Ministry of Fuel and Power. 


The official cost-of-living index figure on June 1 was 
99 points above the level of July, 1914, compared with 
100 points on May 1. For food alone, the index was 
59 points above the July, 1914, figures, compared with 
60 on May 1. The decline was due to reductions in the 
price of milk. ee 

At one of its meetings in Blackpool last week, the 
National Committee of the Amalgamated Engineering 
Union supported a demand for an increase of 3d. an 
hour on the flat rate for railway shopmen and a bonus 
for plain time workers. Mr. Robert Openshaw, a 
member of the executive council of the Amalgamated 
Engineering Union and chairman of the shopmen’s 
Council, stated that the latter body had already pre- 
pared a case for submission to the companies. They 
desired, he added, a 10s. a week advance for time 
workers, an equivalent increase for pieceworkers, and 
a minimum wage for all shop employees, women as 
well as men, of not less than 3/. a week, exclusive of 
any bonus granted during the war. 





Mr. Marchbank, the general secretary of the National 
Union of Railwaymen, stated in last week’s Railway 
Review, the official organ of the union, that a claim for a 
further advance of 10s. a week was in the hands of the 
main-line companies. A similar demand had been 
made, he said, on behalf of members who were em- 
ployed by London Transport. 





The Ministry of Labour and National Service an- 
nounced last week that the age of reservation for 
men in building and civil engineering occupations had 
been raised to 41. In view, however, of the urgent 
demands for constructional work, an arrangement has 
been made for special deferment. A limited number of 
men below the existing reservation age of 30 will be 
called up within the next few weeks ; but for the others 
and for those over 30, the calling up will be deferred, 
if they are employed on, or are transferred to, vital 
construction work of immediate urgency. 





The National Council of Labour discussed the position 
in Libya at a meeting in London last week. The Council, 
it was announced later, “ re-affirms the repeatedly 
declared conviction of the trade-union, labour, and 
co-operative movements that our war effort on the 
home front must be conducted with the fullest in- 
tensity, and renews its appeal to the workers in all 
branches of war production to continue putting forth 
their full effort to provide our fighting forces with 
munitions, supplies, and other war essentials in over- 
whelming quantities.” 


The Treasury announced last week war-bonus in- 
creases for non-industrial Civil Servants earning up to 
5001. a year. The changes are the result of an applica- 
tion by the staff side of the National Whitley Council. 
For men earning up to 2501. a year the present bonus of 
10s. is increased to 13s. 6d., and for women in this 
category, the increase is from 7s. 6d. to 10s. Men 
earning from 2501. to 5001. a year are to receive 7s. 6d. 
instead of 5s. and women 6s. instead of 4s. The bonus 
for youths under 18 is increased from 3s. to 4s. and for 
those between 18 and 21 from 5s. to 6s. 6d. 





A claim made jointly by the Society of Civil Servants 
and the Civil Service Clerical Association for improved 
overtime terms for executive and higher clerical grades 


Service Arbitration Tribunal. The Tribunal has also 
refused to grant overtime payments to higher grades 
not at present eligible for them. The rejection of the 
general claim is subject to two minor war-time con- 
cessions which the Treasury had offered to the associa- 
tions during the preliminary negotiations. The number 
of staff in respect of whom the claim was made was 
about 15,000, although a large number of other grades 
were indirectly concerned. 





The Australian National Security Man-Power Regu- 
lations provide that, after a date specified by the 
Minister of Labour and National Service, an employer 
who is (a) not engaged on munitions’ work covered by 
the National Security (Employment) Regulations, 
(6) not carrying on an undertaking in any industry 
specified by the Director-General of Man-Power to be 
covered by the Man-Power Regulations, or (c) not 
carrying on an undertaking declared by the Director- 
General to be a protected undertaking, may not 
engage or seek to engage any male worker except 
after having obtained a permit from the Director- 
General or his authorised representative or through a 
National Service officer. 

An employer not covered by the foregoing provision 
must not, except with a permit from the Director- 
Genera! ora National Service officer, engage, or seek to 
engage, any male persons on any work or undertaking 
not specified in the preceding sentence. These restric- 
tions do not apply in the case of re-engagements within 
a period of 14 consecutive days following the date of 
the workers’ last employment by the same employer, 
or fellowing a period of sickness, or in the case of 
re-engagement after a trade dispute. The Minister 
may make orders exempting from the restrictions, 
wholly or partly, any person or any class of persons, 
or any type of employment. 





It is stated in the May issue of the International 
Labour Office Review that, at the end of 1940, an 
agreement was concluded between the President of 
the National Economic Chamber in Germany and the 
Leader of the German Labour Front under which 
250,000 employees who were specially in need of rest 
were to be granted holidays at the expense of their 
undertakings. The plans subsequently drawn up for 
the execution of the agreement provided that the 
holiday should last 14 days for each individual employee. 
Each was to receive his full normal wage during the 
holiday and no extra expense to him was involved. 
The average cost of the scheme was reckoned at 
120 Reichsmarks per employee, or 30,000,000 Reichs- 
marks for the whole of the undertakings concerned. In 
order to economise transport, it was provided that the 
scheme should be given affect over a period of 10 
months as from August 1, 1941, and that so far as 
possible the beneficiaries should take their holidays 
in places not more than 150 km. from their place of 
employment. 





On October 29 last, the President of the United 
States approved an Act amending the Fair Labour 
Standards Act, 1938, to permit contracts for 2,080 
hours of work in 52 consecutive weekly periods (as 
compared with 2,000 in the original Act) without 
payment for overtime for hours in excess of 40 in any 
one week. The significance of the amendment is 
indicated in a statement by the Administrator of the 
Wage and Hour Division of the Federal Department of 
Labour. “* My understanding is,” he says, “ that the 
present 2,000-hour provision was intended by the 
Congress to permit 50 weeks of employment at 40 hours 
with a two-week vacation a year. Representa- 
tions have been made to the Department that the 
2,000-hour provisfon is too restricted in that it does 
not permit as much work without overtime pay on 
an annual basis, as would be possible under the law 
without a contract of the character described. It is 
stated that a relaxation of the 2,000-hour provision by 
an extension to 2,080 hours of allowable work without 
overtime pay would enhance the execution of annual- 
wage contracts.” 





In a further comment on the amendment, the 
Administrator points out that “if an employee 
purportedly covered by a 2,080-hour contract—in 
fact, works in excess of that number of hours in a year 
—he will be entitled to receive overtime compensatign 
retroactively for all hours worked in excess of 40 in 
any work-week during that year.” 





ANGLO-CHILEAN COMMERCE.—The United Kingdom 
and Chilean Governments have agreed to continue to 
extend to the commerce of the two countries, for a 
further period of twelve months, the most-favoured- 
nation treatment, as provided in the Anglo-Chilean 


SCIENTIFIC CONTROL IN THE 
RETORT HOUSE.* 


By T. Campsect Fintayson, M.Sc. 


Wirnovut some degree of scientific control it is 
impossible to operate a carbonising plant at its maxi- 
mum efficiency. Scientific control in the retort house 
has three main functions ; it provides the information 
necessary to enable the carbonisation process to ‘be 
dissected into its various parts; it makes it possible 
to follow the effect of changes which may have been 
instituted to improve operating efficiency; and it 
enables the best results to be reproduced, based on 
records of previous experience. Scientific control does 
not depend upon the installation of a large number of 
complicated recording instruments. Charts and records 
in themselves do not secure efficiency of operation ; it 
is the interpretation of the collected data which leads 
to the desired result. Consequently, unless there is 
available technical staff who have time to study the 
results and who have sufficient knowledge of the 
working of the instruments to judge whether or not 
they are performing satisfactorily, scientific control is 
of limited value. 

The first step in scientific control in the retort 
house is to provide adequate technical supervision. 
There is a tendency to regard the whole-time attention 
of a good technical man in the retort house as a luxury 
which can be afforded only by large gas undertakings. 
The great value of the materials being treated and of 
the products being made in a modern gas works is 
sometimes not fully appreciated. The cost of technical 
supervision may be illustrated by a simple calculation. 
On a carbonising plant making a million cub. ft. of 
gas a day for 250 days per annum, the cost of a 
technical assistant at 3501. per annum is recovered if 
his work leads to an improvement in the gas yield of 
1 therm per ton of coal, accompanied by a reduction 
in the producer fuel consumption of 0-1 cwt. per ton 
of coal carbonised—a modest achievement which should 
be easily attainable. 

The technical assistant who is to control the opera- 
tions in the retort house should have had a technical 
training, so as to be able to understand the broad 
engineering and chemical principles of*the process of 
carbonisation ; special training in the working prin- 
ciples of the instruments and apparatus under his 
control; should have the authority to make changes 
in the retort house conditions; and time to assemble 
and interpret the information he collects. The educa- 
tional courses laid down by the Institution of Gas 
Engineers form a satisfactory basis for the essential 
knowledge required by the technical assistant. A 
greater amount of attention, both practical and 
theoretical, could be paid with advantage to the use 
and maintenance of the scientific instruments found in 
modern retort houses, covering such matters as tem- 
perature and pressure measurement, gas analysis, 
sampling of gases, liquids and solids, and recording 
instruments. 

For the purpose of scientific control the carbonisation 
process can be divided into producer-gas generation, 
the retort - heating system, coal carbonisation, and 
waste-heat recovery. The limitations of a short paper 
preclude the consideration of the application of scien- 
tific control to the various forms of carbonising plant 
in use to-day, and the scientific control of a continuous 
vertical-retort installation has been selected as an 
example; more than half of the total coal carbonised 
in Great Britain is treated in this type of plant. 

The carbonisation process can only be maintained 
at a high efficiency if the combustion-chamber tempera- 
tures remain constant. The most important factor in 
securing constant temperatures is to have available a 
constant supply of producer gas of constant quality. 
Scientific control of producer-gas generation must be 
directed towards these two ends. Control of the 
volume of producer gas passing forward to the setting 
should be arranged by providing an accurate recording 
pressure gauge of the bell type at a convenient point 
in the producer-gas distributing main. It is found 
advantageous to have this main under slight pressure 
to avoid air infiltration and consequent combustion. 
This recording pressure gauge is a most important 
“ tell-tale,” and can be used to judge whether regular 
attention is being given to fire-cleaning. 

The supply of primary air can be arranged con- 
veniently by means of steam-jet blowers of the Venturi 
type. Gauges should be available to determine the 
steam pressure, and arrangements should be provided 
to vary the air admission to the blowers. With a given 
steam orifice, it is thus possible to vary not only the 
total quantity of air-steam mixturé, but also the air- 
steam ratio. By variation of the air-steam quantity 
and the pressure of the mixture under the grate, it is 
possible to maintain constant pressure at the recording 





* Paper delivered at the annual meeting of the Institu- 
tion of Gas Engineers, held in London on June 10, 1942. 
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instrument, even when the condition of the fires varies 
due to change in fuel. 


The determination of the correct quantities of air |" 


and steam can be judged by taking a sample of pro- 
ducer gas and testing for carbon monoxide and carbon 
dioxide and (if possible) hydrogen. For normal condi- 





tions, the carbon-monoxide content should be about 
26 per cent. and the carbon-dioxide about 7 per cent. 
Many installations make no provision for weighing | 
producer fuel. Measurement by volume can at best 
be only an approximation, and means should be 
provided for weighing the fuel wherever possible. Loss 
of carbon in clinker and ashes should be kept under 
observation by regular sampling. Close attention to 
producer-gas generation is one of the most certain 
methods of effecting economies; a plant making a 
million cub. ft. of gas a day will use as producer fuel 
over 5,0001. worth of coke per annum. 

Correct temperature conditions ensure the efficient 
carbonisation of the coal and prevent damage to the 
setting brickwork. From the point of view of fuel 
economy, the aim is to secure the required combustion- 
chamber temperatures with the minimum consumption 
of producer gas. This depends on the following factors. 
(i) Accurate determination of temperatures, for which 
purpose the disappearing-filament pyrometer is found 
to be a useful instrument. Temperatures in the com- 
bustion chambers should be taken daily and the 
instrument should be checked at least once every 
six months against a standard lamp. An instrument 
which is reading 25 deg. C. low can cause an appreciable 
waste of producer fuel. (ii) Periodical determination 
of the composition of the waste gases; excess carbon 
monoxide or excess oxygen means waste of producer 
gas. In addition, the presence of carbon monoxide 
may cause local overheating in the main waste-gas 
flue when the carbon monoxide mixes with waste gases 
containing oxygen from other combustion flues. It is 
found in practice that the carbon-dioxide content at 
the outlet of the combustion chambers can be main- 
tained at 17 per cent. to 18 per cent. with reasonable 
care. (iii) Each design of setting is found to work 
most efficiently under one set of pressure conditions. 
It is an advantage from time to time to make a pressure 
survey and to adjust the setting to the conditions 
which have been found to give the optimum results. 
Such a survey also indicates and locates any dust 
deposits in the flues. For this purpose a sensitive port- 
able pressure gauge is necessary. To maintain steady 
setting temperatures it is necessary to keep a constant 
pull in the main waste-gas flue, and a sensitive draught 
indicator is of vital importance. A recording instru- 
ment at this point is an advantage, but is not essential. 

The rate off nent of coal through the retorts should 
be kept as nearly constant as possible. Some simple 
means of indicating the amount of coal which has 
entered the retort each hour is a useful “ tell-tale” 
of the way in which a retort is working. The rate of 
coke extraction governs the working of a continuous 
vertical retort. The checking of individual extractor 
speeds justifies the time spent. Change in coal may 
alter the rate of coke extraction with a given extractor 
speed. It is necessary, therefore, to watch the actual 
quantity of coke extracted. The best results are | 
obtained by operating the retorts with level gauge or | 
slight pressure at the off-takes. This pressure should 
be checked regularly and should be automatically | 
controlled by some type of sensitive retort-house | 
governor. A recording pressure gauge should be 
installed at the top charging platform to record the | 
pressure at the inlet governor. 

An item which merits careful attention is the carry- | 
ing out of a regular scurfing programme. Retorts | 
which are overdue for scurfing are a drag on the whole 
plant. The scurf takes an excessive time to burn off | 
from ‘“ overdue” retorts and wastes time and fuel. | 
Regular scurfing, expeditiously carried out, has a 
noticeable influence on the fuel consumption of the 
plant. The calorific value of the gas should be con- | 
trolled by variation in the percentage steaming. Re-| 
duction of calorific value by “ pulling” should be 
avoided. Steam supply to retorts should be measured 
either by the use of orifices and pressure gauges, or 
by regulating valves to each retort. 

Wherever possible, complete analysis of the various 
constituents of gas is desirable, but Orsat determina- 
tions are useful indications of conditions, provided 
that the analysis includes carbon dioxide, oxygen, 
earbon monoxide and nitrogen (by direct combustion). 
Any analyses of crude gas from the retorts should be 
taken on samples collected over a number of hours. 
The study of the analysis of crude gas reveals the nature 
of any infiltration ipto the gas stream. Gas analysis at 
the inlet retort-house governor should be checked, 
wherever possible, against analysis at the inlet station 
meter. All the effort applied in improving the efficiency 
in the retort house may easily be nullified by the addi- 
tion of excessive or uncontrolled air at the purifiers. 
Assuming that gas with a calorific value of 480 B.Th.U. 
per cubic foot is required and that 0-5 per cent. of 
oxygen is attainable in gas after purification, then each 











0-1 per cent. of oxygen above this figure means a 
reduction of approximately 0-5 therm per ton of coal. 

One of the most important factors in securing 
efficient retort house practice is to have available at 
regular intervals accurate gas-making results. This 
involves accurate measurement (not calculation) of coal 
weight, gas make and gas calorific value. Without 
accurate figures on all three of these items, gas-making 
results are meaningless. As a means of assessing the 
efficiency of the gas-making process the hydrocarbon 
enrichment value index developed by 8S. Pexton fills 
a most useful function. The Pexton formula focuses 
attention upon the fact that the essential feature of 
efficient gas manufacture is to produce the maximum 
yield of “ enrichers " ; that is, those constituents of gas 
with a calorific value above that of carbon monoxide 
and hydrogen. Much use of this formula has shown 
that when it is desired to compare the H.E.V. obtained 
on plants carbonising coals which differ substantially 
in their ash and moisture content, it is an advantage 
to express the results in terms of a * normal” coal, 
containing a standard ash and moisture content typical 
for the particular class of coal. 

The recovery of as much as possible of the heat in 
the waste gases in the form of steam is a practical 
contribution towards fuel economy. If a considerable 
quantity of air infiltrates into the main waste-gas flue 
it passes through the boiler and overloads the fan. To 
prevent this it is beneficial to make periodical tests 
of the waste gases for CO, content at the boiler inlet, 
as compared with that at the waste-gas flue near the 
setting. If there is a big difference, the source of air 
leakage should be traced by means of an Orsat appa- 
ratus. To avoid damage to the tube-plate it is neces- 
sary to limit the inlet temperature to the boiler, and 
sometimes cold air has to be mixed with the waste 
gases at a suitable distance from the boiler inlet. A 
recording pyrometer at the inlet enables the men work- 
ing the plant to admit the right amount of air. At the 
outlet end of the boiler a thermometer is necessary 
for two reasons. If the temperature rises it indicates 
the need for tube cleaning. Dirty tubes mean loss of 
steam by reason of the higher outlet temperature of 
the gases and the extra amount of fan power required. 
If the temperature falls below the prescribed figure, 
usually about 230 deg. C., there is danger of corrosion 
of the fan outlet ducts due to condensation. The 





temperature must be brought up to the prescribed | 
figure by plugging a number of the upper tubes. 


As reciprocating feed pumps are usually employed | cumference of the nozzle. 


THE KORT SYSTEM OF 
PROPULSION.* 


By A. M. RiIppe Lt. 


Tue Kort nozzle is a special form of ring casing 
designed in conjunction with a propeller, so that the 
pressure field created by the propeller is fully used inside 
and outside the casing to exert thrust on the ship. 
Propellers working inside casings have been tried from 
time to time, some being cylindrical, others flared at 
the fore end. Inherent defects in both these schemes 
made them unprofitable. Figs. 1 and 2, opposite, show 
in an exaggerated form these defects, which are both 
overcome by filling in between the outside of the flared 
entry and the exit of the nozzle as shown in Fig. 3 
This form of casing resembles the Kort nozzle, which 
is merged into the hull structure as shown in Fig. 4. 
A heavy cylindrical shroud ring of from }-in. to 4-in. 
plate is fitted from just forward of the propeller tips 
to the exit of the nozzle. On this shroud a vertical 
frame is fitted, extending all round the shroud and 
of such height above it as to make contact with the 
under side of the huil plating in conversions, or, in new 
construction, to be attached to the normal framing of 
the ship. Additional vertical frames are also fitted 
throughout the length of the nozzle and aprons, coincid- 
ing with the framing of the ship; and radial dia 
phragms, in way of the main circumference of the nozzle, 
are attached on the fore and after sides of the main 
frame. The whole body of the nozzle and aprons is 
then plated in. The lower attachment of the nozzle is 
made to the sole-piece of the stern-frame by welding. 
The addition of the nozzle considerably increases the 
strength of the stern-frame, particularly against damage 
by grounding. 

In conversions, the closing plates attaching the nozzle 
to the hull are left portable in order to facilitate correct 
location of the nozzle, and the vertical webs are attached 
to the hull plating by means of welded lugs. These 
lugs ensure continuity of webs and existing hull fram- 
ing. The portable plates are then trimmed and welded 
in position, after which the whole structure is tested to 
a head of water of at least 8 ft. While the head of water 
is maintained, all the welding is hammered and any 
minor defects in welding are made good. In nozzles for 
new vessels, it is usual to raise watertight diaphragms, 
port and starboard, a short distance outboard from the 


| sole-piece of the stern-frame and at the top of the cir- 


This makes it possible to 


with waste-heat boilers, the measurement of feed-water | test the two nozzle half-bodies port and starboard 


quantity by meter causes difficulties in obtaining accu- | 
rate figures. A test tank for water feed is a useful | 
addition if steam-raising data are required. A water- 
softening plant is usually necessary, the routine testing | 
of which should be regarded as an essential item in | 
retort-house control. Lagging should be maintained | 
in good condition. The loss of heat per annum from | 
1 sq. ft. of unlagged steam pipe is sufficient to carbonise | 
2 tons of coal. An adequate number of iiteenate. | 
particularly of the recording type, can provide a 
valuable guide to the efficiency of carbonisation and | 
the way in which the men are performing their duties. | 

On large installations, which may comprise retorts | 
of different ages and design, the need for scientific 
control is of great importance. Without special care, 
there is a tendency for the results of old retorts to | 
mask the performance of new ones. In such cases | 
there is much to be said for providing a separate testing | 
stream whereby a group of retorts can be tested and | 
tuned up while the rest are connected to the main | 
purification stream. On a number of works, arrange- 
ments have been made whereby one or two retorts can 
be isolated as a test unit, with separate purification 
system and measuring apparatus. 

Emphasis has already been laid on the fact that 
scientific control does not depend upon the installation 
of a large number of complicated instruments. It 
may be of interest, therefore, to summarise the instru- 
ments mentioned. They comprise a recording pressure 
gauge for the producer gas main; a portable pressure- 
indicating gauge; draught indicator or recorder for 
the main waste-gas flue; recording pressure gauge at 
the inlet retort-house governor; Orsat gas-analysis 
apparatus; complete gas-analysis apparatus (if pos- 
sible); disappearing-filament pyrometer; recording 
pyrometer for inlet waste-heat boiler; thermometer at 
outlet waste-heat boiler; and steam gauges on various | 
services to retorts and producers. This list does not | 
include the apparatus required for weighing the oval | 
and producer fuel, measuring the volume of gas made | 
and determining its calorific value. 

Instruments can only work satisfactorily when | 
reasonable conditions are provided in the form of ven- | 
tilation, light, coolness and absence of dust. Has) 
sufficient attention yet been generally given to the pro- 
vision of these amenities for the workers in the retort | 
house ? Conditions have much improved in recent | 
years, but the tendency to require maximum outputs | 
of gas per cubic foot of retort-house space has limited | 
the progress. ! 


| 
! 





before erection. All the space above the top watertight 
diaphragm becomes part of the hull, that is, usually part 
of the after peak tank. It is then usual to extend the 
vertical frames of the nozzle and attach them by means 
of riveting or welding to the norma! hull frames. 

The Kort nozzle does not owe its inception primarily 
to any attempt to increase efficiency. Some years ago 
the German Ministry of Transport called for a guard 
round the propellers of some of the large tugs using the 
Mittelland and other German canals, to reduce erosion 
of the sides and bottom of the canals by propeller action. 
In preliminary designs it was realised that a stream- 
lined section would offer considerably less resistance 
than any other form of guard. Subsequently, it was 
noted that there was an increase in performance with 
this streamlined guard, and as a result further trials 
were carried out. From these trials various pointers 
were obtained which materially assisted in the correct 
characteristics of design. 

Trials were made at the Hamburg Technical In- 
stitute in a tank which is a scale model of the Mittel- 
land Canal. No carriage is used, the water running 
through the tank and the speed being maintained 
constant over the whole cross-sectional water area 


| by means of suitably dimensioned discharge orifices. 


The model is propelled at such speed as to remain 
stationary in relation to the bank. Numerous trials 
have also been carried out in normal tanks; that 
is, the models were propelled through still water and 
readings obtained from the carriage. 

In some of the early designs the area of entry was 
made too large and consequently eddies were set up 
as shown in Fig. 4, opposite, which reduced the effici- 
ency with nozzle much below that of normal open 
propellers. This also aécounts for the reduction in free 
speed and a tendency to instability in free-running 
steering where the nozzle is designed for very low towing 
speeds, when free speed is not important. A fair 
amount of latitude is provided, however, by the sub- 
stantially rounded entry of the nozzle. In addition, a 
compromise can be made in design to accommodate 
these widely separated conditions. These ttials and 
calculations proved that the fitting of a nozzle with a 
suitably dimensioned entry virtually increased the area 


| of propeller disc and the ultimate area of propeller race 


as compared with an open propeller. In other words, it 
was possible, for a given thrust, to increase the mass of 





* Paper contributed to the Institution of Naval 
Architects, for written discussion. Abridged. 
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water impressed by the propeller and to reduce the slip, 
thereby making the propeller more efficient. 

There is a considerable pressure drop on the inside of 
the nozzle, whereas, on the outside, there. is only a 
relatively small pressure drop. This results in a forward 
reaction from the nozzle, the magnitude of which is the 
integral of pressure drop and the projected area over 
which such pressure drop exists. The greatest increase 
in virtual propeller disc and ultimate race area, and the 
greatest reaction thrust from the nozzle, will be avail- 
able under conditions of 100 per cent. slip, but it follows 
that these beneficial effects will be reduced as the rate 
of slip is decreased. With open propellers it is not 


thrust, owing to thrust augmentation of resistance. 
With nozzle propellers, however, the acceleration takes 


Fig.1. 





Me a 
| 


. 
4 


a Me Mee A 























possible to absorb all the propeller thrust as useful | 








ENGINEE ie 


19 








to exit is limited. If this angle becomes too great, the 
water “lets loose” from the outer nozzle body and 
eddies are set up which interfere with the reaction thrust 
(see Fig. 5, herewith). 

The first vessel to be fitted in the United Kingdom 
was the tug John Hamilton, operating at Falmouth. 
In this tug a new propeller was fitted, with the tips 
10 in. abaft the position of the tips of the old pro- 
peller, and the stern-frame was cut in order to fit a 
new semi-balanced type of rudder. New bossing 
arrangements and a new intermediate shaft were 
required. The Wm. Froude Laboratory carried out 
trials with and without nozzle, the results of which are 
shown in Figs. 6 and 7, on this page. Broadly speak- 
| ing, the results of fitting the nozzle were to increase 
the static pull by 60 per cent. with no increase in horse- 
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place almost entirely from between just forward of the 
nozzle entry and the propeller disc. The forward 
reaction about the nozzle is in excess of any normal 
thrust augmentation of resistance, this being especially | 
so at low towing speeds. It is possibie to obtain at the 
bollard, with nozzle, a pull 70 per cent. in excess of the 
thrust on the thrust block, this extra being due to the 
increased propeller efficiency and the reaction of the 
nozzle transmitted through the hull. 

One of the defects in the earlier designs was that, in 
order to “ catch” as much area as possible for the 
‘eaction thrust, the nozzle was made, in some vessels, 
one and a half times as long as the propeller diameter. 
The results, so far as thrust was concerned, were found 
} to be satisfactory, but such a long nozzle so increased 
the directional stability that steering was made more 
citfenh. _ Later experiments proved that with nozzles 
_ ing a icngth of about half of the propeller diameter 
= re was no locs in total thrust and the steering was at 
ve as good as without the nozzle. In short nozzles, 
_ my Ape ne LN —_— ae the cross-sectional 

jec area for reaction as 
longer nozzles, great care must be taken to ensure 
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power ; and to obtain the same maximum pull for less 

than half the horse-power required before fitting the 
nozzle, in all cases the slip being 100 per cent. Towing 
a 600-ton lighter, the tow-rope pull was increased by 
30 per cent., using the same horse-power as before 
fitting the nozzle. Subsequent trials carried out by 
the owners proved that the speed was increased by 
14 per cent. The tow-rope horse-power was therefore 
increased by 46 per cent., the towing speed being 
around 34 knots. All these trials were carried out in 
smooth waver inside the harbour at Falmouth. 

The John Hamilton is engaged in the routine opera- 
tion,of towing the 600-ton hopper, used in the official 
trials, to a point some miles outside Falmouth. The 
owners reported that, during bad weather, with the 
nozzle fitted the towing speed was doubled. This 
arises from two factors: firstly, propeller racing is 
almost eliminated; secondly, the extra resistance 
encountered by both the tug and the lighter in bad 
weather results in the propeller slip being increased, 
and for that reason the efficacy of the nozzle is en- 
hanced. The owners also report that, with the nozzle, 
the throttle valve has not been required to correct 
racing in bad weather, despite the fact that the John 
Hamilton has a draught of 6 ft. 6 in. and a propeller, 
diameter of 5 ft. 3 in. 

It is interesting to note that the John Hamilton, 
having a large propeller in relation to her power (153 
indicated horse-power and 130 shaft horse-power), 
obtained a pull of 1-64 tons per 100 shaft horse-power 
without nozzle and 2-5 tons with nozzle. Attention 
is drawn to the effect which propeller loading has on 











by the authorities under bollard conditions was 70 
indicated horse-power (59-5 shaft horse-power) with- 
out nozzle, and 51 indicated horse-power (43-5 shaft 
horse-power) with nozzle. The pull was increased to 
2-06 tons and 4 tons per 100 shaft horse-power, with 
and without nozzle, respectively. It must be noted, 
however, that with nozzle the shaft horse-power per 
square foot of disc area was less than without nozzle. 
The increase in lb. per shaft horse-power effective 
thrust due to lighter propeller loadings becomes less 
as the towing speed increases and has little effect at 
high towing speeds. 

After the John Hamilton was fitted, Messrs. Steel and 
Bennie, Limited, of Glasgow, fitted a nozzle to the 
Vanguard. In order definitely to establish just what 
benefit could be obtained from the nozzle as distinct 
| from the benefit obtained with the John Hamilton, 
which involved the before-mentioned alterations to 
stern-gear, stern-frame, rudder and propeller, it was 
decided to make no alteration of any kind to the Van- 
guard, the same propeller being used with nozzle, 
which was attached to the hull by are welding. Trials 
proved an increase in static pull, using similar horse- 
powers with and without nozzle, of 57 per cent. as 
against the 62 per cent. obtained in the John Hamilton. 
An additional test was made in which the same pull 
was obtained with the nozzle as before it was fitted ; 
only 54 per cent. of the previous horse-power was 
required. The owners of the Vanguard made it a 
condition that the nozzle should not adversely affect 
free speed. The design had to be adapted, therefore, 
| to satisfy the two remote conditions of static pull and 
| free running. She does little barge towing, but the 
owners report that, in transporting large oil lighters 
on the Clyde, the towing speed with nozzle has been 
increased by 12 per cent., giving a calculated increase in 
overall efficiency of about 38 per cent. at just over 4 
knots. 

The first new tug in the United Kingdom to be fitted 
with the nozzle was the Grangeburn, of 550 indicated 
horse-power, owned by the Grangemouth and Forth 
| Towing Company. These owners already had a tug, 
the Kerse, which developed 670 indicated horse-power 
when free running, at 108 r.p.m. This tug, tied to a 
bollard, gave a static pull of 8-4 tons when developing 
the maximum horse-power obtainable at the bollard, 
i.e., 555, the propeller diameter being 10 ft. 3 in. The 
Grangeburn, which developed 560 indicated horse- 
power when free running at 135 r.p.m., gave a static 
pull of 10-2 tons when developing 498 indicated horse- 
power at the bollard, the propeller diameter being 
|10 ft. 2 in. and the pitch/diameter ratio 0-79. As 
will be seen from the horse-powers and revolutions 
it was possible with the Grangeburn to use a much 
lighter engine developing less torque than in the Kerse. 
It was also possible to obtain 90 per cent. of the free 
running horse-power at the bollard. Had no nozzle 
been fitted, the propeller diameter would have been 
around 9 ft. With the Grangeburn the nozzle was 
merged into the hull by means of radiused plates and an 
overhang was arranged abaft of it, to improve the water- 
lines in this zone. Two watertight diaphragms were 
raised, one port and one starboard, at the top of the 
main body of the nozzle, all the space above becoming 
part of the hull proper. The overhang increased the 
length of water-plane, thereby improving the speed 
to length ratio. The steering, especially when free 
running, was excellent ; the nozzle removed propeller 
bias, and directional stability was enhanced not only 
by the nozzle but by the overhang. During trials 
‘on the mile,” the vessel maintained a perfectly true 
course without the steering wheel being touched. 

The first twin-screw vessel to be fitted in the United 
Kingdom was the Nesspoint, owned by the London 
and North Eastern Railway. The specification called 
for a static pull of 3 tons, and various collective horse- 
powers ranging from 270 to 320 were put forward, 
assuming open propellers. With the nozzle, how- 
ever, a horse-power of only 180 gave an actual static 
pull of 4-1 tons. This vessel was fitted with twin 
rudders, giving the important advantage that it is 
possible to obtain full manceuvring ability even when 
the tug is tied to a bollard, since both rudders lie in 
the accelerated propeller slip-streams. A demonstra- 
tion was carried out after the Nesspoint had been in 
commission for two years. The tug was tied to a 
bollard and, -¥ith both engines developing full power, 
was swung thedugh an arc of 90 deg., then swung back 
to the starting point. There was, however, a rather 
unexpected increase in static pull when the helm was 
laid over and the tug was lying out of line with the 
tow-rope. With helm amidships the pull was 4 tons, 
but with the helm hard over, either to port or star- 
board, the pull was increased to 4-7 tons, returning to 
4 tons when, at the end of the arc, the helm was placed 
amidships and the tug “ squared up” to the towing line. 
An important point was mentioned at the time of 
the demonstration. During the previous winter a 
vessel had gone ashore north of Lowestoft. A large 
twin-screw tug with a normal single rudder. was dis- 

















available static tow-rope pull per shaft horse-power. 
With the John Hamilton, the lowest horse-power used 


patched to re der salvage service, but in view of the 












ENGINEERING. 








JULY 3, 1942. 








wind and tide it was not possible to develop the full 
power of both engines, one having to be eased down in 
order to keep the tug to windward, in her correct 
position for towing. The Nesspoint was then dis- 
patched and took up her position ahead of the larger 
tug. She was able, by means of her twin rudders, to 
maintain not only herself but the large tug in the correct 
position with both engines of both tugs developing 
their full power, and to swing both tugs through an arc, 
both still maintaining their maximum pulls, so that it 
was possible to “ wriggle” the disabled vessel free. 

Another interesting twin-screw tug is the Sir Francis 
Spring, of 900 indicated horse-power, built for the 
Madras Harbour Board. The specification called for 
a static pull of 15 tons, and an overall length of not 
more than 90 ft. To obtain the specified free pull, a 
horse-power of around 1,500 had to be considered, using 
open propellers. With such a power, the beam required 
to accommodate the boilers would have been 36 ft., 
giving a bad beam /length ratio. The owners’ consult- 
ing engineers, Messrs. Rendel, Palmer and Tritton, 
advised nozzles, and an indicated horse-power of 900. 
This reduction in power made it possible to carry less 
beam. On trials, a standing pull of 17 tons was 
obtained with the engines developing 870 indicated 
horse-power and a free speed well in excess of the 
specified free speed was obtained. The nozzles were 
manufactured in London to offsets supplied by the 
shipyard in Calcutta. Twin rudders were fitted. 

An interesting experiment was carried out with this 
vessel. Some time after she was placed in commission, 
Messrs. Wm. Denny and Brothers, Limited, of Dumbar- 
ton, who were at that time building a 600-h.p. twin- 
screw nozzle tug for service in India, raised an important 
and justifiable doubt. They stated that, in previous 
trials in their own experiment tank, using twin rudders 
and open propellers, they found that, so long as the 
propellers were moving, the steering ability was ex- 
tremely good. With engines stopped, however, even 
with the model moving at high speed, the propellers 
tended to mask the flow of water to the rudders, and 
steering became erratic. The owners of the Sir Francis 
Spring consented to carry out the experiment of running 


this vessel up to full speed and then stopping both | 


engines. They reported that right through these trials, | 


from full speed until the vessel stopped, she correctly | 


answered her helm. 

One effect of the nozzle is that, torque being reduced, 
it is possible to increase the propeller diameter as com- 
pared with an open propeller. With Diesel tugs, a larger 


propeller can generally be accommodated, with result- | 


ing increase in towing efficiency. This point is illus- 


trated by the comparison between a nozzle conversion | 


and a new nozzle tug in Calcutta, both having the same 
horse-power. In the new vessel a large- propeller was 
fitted, which resulted in an increase of 17 per cent, in 
efficiency as compared with the conversion. Practically 
the whole of this increase is attributable to the larger 
propeller. The permissible increase in propeller dia- 
meter, however, is only of relatively small value in free- 
running vessels. 


(To be continued.) 








CATALOGUES. 
Electrical Wiring Equipment.—From Messrs. 
Insulated Cables, Limited, Prescot, Lancashire, we have 
received a catalogue which describes an economical 
system of detachable fused tee boxes, 
into existing wiring arrangements to provide 
feed points. 


additional 


English Electric 
sent us a brochure 


Air-Break Switchgear.—Messrs. The 
Company, Limited, Stafford, have 
describing their low-voltage 
O B, providing increased safety against fire 
description of the equipment is given, 
structional details. 


hazard. 
with general con- 


Centrifugal Pumps.—From Messrs. 
Cornwall Works, Birmingham, we 
illustrated catalogue, No. 597, of their ‘* Nochoke ” 
centrifugal pumps for dealing with liquids containing 
The principal feature of the design is the use of 
an open-sided impeller of exceptionally robust type. 


Tangyes, Limited, 
have received an 


solids. 


Glass - Insulated Wire.—Mesers. British Insulated 
Cables, Limited, Prescot, Lancashire, h sent us a 
leafiet describing their glass-insulated for high- 


temperature conditions. Normally, the wires are sup- 
plied with circular annealed copper conductors, but, for 
special purposes, the coverings can be applied to con- 
ductors other than copper. 


Sinuflo Economic Boiler.—Messrs. Cochran and Com- | 


pany, Annan, Limited, Annan, Scotland, have just 
issued a catalogue, No. 67, describing their induced- 
draught “ Sinuflo " economic boiler. This boiler was fully 
dealt with in ENGINEERING, vol. 141, page 35 
shortly after its introduction. The new catalogue, which 


shows the progress that has since been made, is fully illus- | 


trated, and includes tables of recent test results and of 
the dimensions and capacities of the standard sizes. 
. 


British | 


for introduction | 


air-break switchgear, Class | 


(1936), | 


*“* ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1988. 


The number of views given in the Specification 
where 


is stated in each case ; none is mentioned, 
Specifcation is moti 

Where inventions communicated from abroad, the 
Names, etc +» Of the Oc Communicators are given in italics. 


may be obtained at the Patent 
Branch, 25, Southampton Buildings, 
lane, London, W.C.2, price 18. each. 


Copies of 
Bf 


the 
sealed, when the 


each case, unless the P has been 
word “* Sealed" is @ 

Any may, at any time within two months from the 
date of the the advertisement =e ae ceeeptanes @ @ ‘omplete 
SpeeViontion. + Office of 
opposition to oul 2 Paul an ag of the 


grounds mentioned in fn the Acts. 


INTERNAL-COMBUSTION ENGINES. 


544,073. Internal-Combustion Engine. Parkinson 
and Cowan (Gas Meters), Limited, of London, and K. R. 
Green, of London. (3 Figs.) September 25, 1940.— 
The invention is an internal-combustion engine adapted 
to use alternative working media, as, for example, petrol, 
for starting and emergency running and producer gas 
for normal] running. Two Bowden control inner cables a, 
b, attached to the petrol throttie and gas throttle, 
respectively, of the internal-combustion engine terminate, 
after passing through adjusters, in plates ef, clamped 
to rods gh, guided to slide in a frame which is fixed by 
a lug to any convenient part of the engine. The free 
ends of the rods gh are bent so that their extremities 
face each other and enclose a loop beyond the frame- 
work with the end parts of the rods at right angles to 
their main sliding axes. A member n, connected to the 
accelerator pedal of the automobile, is furnished at its 
| free end with a pivoted bell-crank lever o, forming an 
| operating rod selector. One arm of the selector is 
pivoted to a Bowden control mechanism p with a return 
asian and guide fixed to the so that by 
| ope erating the Bowden control p the selector arm o is 
rocked from one end position to another, both end 
| positions being limited by a stop. The arrangement is 


Fig.1. 





member n, 
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|}such that the free selector arm o projects 
through the loop formed by the two ends of the rods gh, 
| at one limiting position almost in contact with one rod 
|end and at the other limiting position with the other 
| rod end, so that when the Bowden control of the selector 
p is not pulled, movement of the pedal and of the member 
n connected thereto will push the end of the rod A, 
| thus carrying with it the Bowden control wire 6 of the 
| gas throttle. When the selector o moved into its 
other limiting position by its Bowden control mechanism p, 
it will act upon the other rod end and the petrol-vapour 
throttle connected with the rod g will be opened when the 
| accelerator pedal depressed. The Bowden control 
mechanism p for the selector o may be operated by a 
knob on the dash-board of the automobile, so that by 
|a simple movement of this knob the accelerator pedal 





end of the 


is 


is 


| when operated may be caused to act upon either the gas | 
inner | 


| throttle or the petrol - vapour throttle. The 
| members s ¢t ef two further Bowden mechanisms are con- 
| nected to tiie plates ¢ /, respectively, to provide adjust- 

able abutments for the plates and thus to control the 
| slow-running openings of the petrol-vapour and gas 
| throttles. (Accepted March 26, 1942.) 


| MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


541,389. Oxy-Acetylene Flame Cutter. The General 
| Electric Company, Limited, of London, and W. Schiff, of 
| Witton. (3 Figs.) August 1, 1940.—The apparatus has 
| a single flame and is used for trepanning holes in curved 
| surfaces where cylindrical parts have to be inserted with 
| their axes inclined to these surfaces. The surface 1 is 
curved in a plane perpendicular to that of the drawing 
land a guiding post 2 is fixed adjacent to the surface and 
inclined to it at the same angle as the axis of the cylin- 
| drica] part is,to make with it. A sleeve 3 slides on the 

post and has an arm 4, which supports the flame-cutting 





nozzle 5. The nozzle is arranged with ite axis paralie| 
to the post and is adjustable longitudinally in the arm. 
A ring 7 is mounted on the nozzle 5, its radius being 
less than the distance between the post and the axis of 
the nozzle. At the outside edge, 


in which the hole is to be cut. 











(541389) 


the bearing against the surface. As the nozzle is moved 
round the post to cut the required hole, the distance 
between the mouth of the nozzle and the surface, although 
not strictly constant, is the more nearly constant the 
less is the ratio of the diameter of the ring to the radius 
of curvature of the surface. (Accepted November 25, 
1941.) 


MISCELLANEOUS. 


544,114. Extrusion Press. High Duty Alloys Limited, 
of Slough, and J. A. Heron, of Slough. (7 Figs.) Decem 
ber 4, 1940.—The invention relates to the production of 
structural elements of T or other section of light alloy 
2 is the platen of the press in which the extrusion die 3 
is removably mounted and 4 the ram, the pressure disc 
of which fits the bore of the cylinder. The extrusion 
die 3 has a T-shaped through aperture the sectional dimen 
sions of which conform to those of the extruded bar 7 
Located in the bore of the press cylinder closely adjacent 
| the extrusion die 3 is another die 8, affording a larger 
| T-shaped through aperture, the se f 





ctional dimensions of 
| which relative to those of the extrusion die aperture con 
| form to the required enlarged anchorage means 9. This 
| die is divided diametrically into two parts for ready 
| removal at the end of an extrusion operation. The outer 
portions of the walls of the aperture of the die 8 merge 
| gradually and smoothly into the walls of the aperture 
lin the die 3. On sliding the ram 4 in the direction of the 
arrow Z after a billet has been placed in the bore of the 
| cylinder, the metal of the billet is extruded in one opera 
tion, first through the die 8 having the larger die aperture 
and then through the die 3 having the smaller aperture 


Fig.2. 
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In Fig. 1 the ram is shown in a position approaching 
the end of its operative stroke, and when the stroke 
completed, substantially all of the metal of the billet will 
| have been extruded to a bar of T-section of the dimen- 
sions of the aperture of the smaller die 3, but that the 
rear end of the extrusion will occupy the aperture of 
the larger die 8. Thus, the rear end will constitute an 
integral enlargement 9 (Fig. 2) of the extruded bar 
which serves as an anchorage means for the direct 
attachment of struts or ties or other structural members 
The die seats in a die holder 6 of annular form closely 
fitting a cylindrical aperture in the platen 2 and resting 
on a lateral plate A in the platen. The plate A has a 
bayonet slot, the neck B of which is of sufficient width 
to pass the extruded bar 7 while the circular portion C 
of the slot is large enough to pass the die holder 6. 
During extrusion, the parts of the die holder are sup- 
ported in position by the portion of the bearer A marginal 
to the neck B of the bayonet slot. At the conclusion 
of the extrusion operation, the hydraulic pressure on the 
container and ram 4 is released, when the bearer plate A 
can be slid to the left until the circular portion C of its 








} 


bayonet slot is in vertical alignment with the die holder 6, 
when the latter, and with it, the die 3, extruded bar 7; 
die 8 and enlargement 9 may be withdrawn downwards 
and removed from the press. (Accepted March 27, 1942 





the ring 7 is flanged | 
and provided with a ball bearing 9 to engage the surface 1, © 
A magnetic bias holds | 
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LATERAL EARTH PRESSURES 
ON RETAINING WALLS. 


By R. R. Mrntkrn. 


It would be mere courtesy in offering a theory 
upon this subject to acknowledge with gratitude 
the great help the author has obtained from many 
experimenters, and pgrticularly from the work of 
‘Terzaghi, Casagrande, Bell, Jenkin and Stroyer. The 
intricacies of the problem are such that no individual 
experimenter could himself arrive at a result of 
general practical application. It is only from the 
accumulation of the results of many tests in field 
and laboratory that it is possible to formulate 
definite relationships. The results of field experi- 
ments, on the whole, have been so variable that 
little could be gathered from them excepting the 
very definite fact that the distribution of lateral 
pressure is not in accordance with the hydraulic 
analogy (C wh) where the centre of pressure is at 


1. Fig.3. 
A "9 
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BI 
(7934.4) 
Fig.5. 


agrees with the results of the author’s experiments.* 
From these experiments, the author concluded 
that there were two forms of pressure distribution, 
namely, a very light evenly-distributed pressure 
from top to bottom of the wall in a purely static 
condition, and a maximum or critical pressure when 
the backfill yields to shear on some diagonal plane 
behind the wall, due to some cause other than the 
static load. In the excavation of trenches, under 
certain favourable conditions of the ground, quite 
a large depth can be exposed without any sign 
of fracture of the sides even in granular material ; 
but, rightly, few engineers would care to take the 
risk of leaving them in this unsupported condition, 
for two reasons. Firstly, there is the safety of the 
workmen to be considered. The second reason is 
| the appreciation of the fact that the top surface at 
the sides is usually loaded with the extra weight 
of the spoil: poling boards and struts are therefore 
inserted. Now if, for any reason, a portion of a 
trench has been safeguarded from extra load at the 
top sides, such as that due to spoil or the movement 
































h 
one-third of the height (3). Terzaghi showed that 


the distribution of pressures taken at several sec- 
tions of a deep trench, in ground of a more or een 
apparently uniform character, gave the variable 
results indicated in Figs. 1, 2 and 3, herewith. It | 
is obvious that there must be forces operating in| 
the material to cause such a wide variation, and to 
trace these would provide guidance in solving the 
problem. Again, in a number of tests carried out 
in the sinking of cofferdams, where the measure- 
ments of stress were deduced from the shortening 
of the timber struts supporting the sheet piling, the 
diagram shown in Fig. 4, on this page, is a fair 
average. While it is admitted that the method of 
measurement cannot be claimed to be quantitatively 
exact, it is practically representative: thus the 
water-pressure distribution, as calculated, is shown 
at the top of the diagram to be less than it is de- 
finitely known to be, but it follows closely the theo- 
retical line of the hydraulic diagram. From the 
level of the river bed, the pressure due to the ground 
18 comparatively slight and shows a distribution 
similar to that in Fig. 2. It will be appreciated 
from the shape of the diagrams that the centre of 
pressure is above the lower third ; in fact, Terzaghi 
states that it lies between 0-45 to 0-55, which 























of workmen, the poling boards may be withdrawn 
without ill effects ; in fact, even in portions holding 
spoil, provided closely fitting boards have been 
inserted and strutted immediately after excavation, 
thus preventing fracture of the sides. The point is 
that, statically, little or no lateral pressure takes 
place. The reason is not far to seek: the shear 
resistance of the rupture plane has not been mobi- 
lised in its entirety. The assumed wedge between 
the exposed surface and some plane which may be 
the rupture plane remains integral with the mass ; 
in other words, the particles composing the mass 
retain their original positions under gravitational 
force, even though the cohesion due to compaction 
or natural physical characteristics may be some- 
what strained. 

As Professor E. N. Andrade has pointed out in 
connection with the mechanical gliding behaviour 
of solids, the weakness of a material to ‘shear is 
governed by an inherent quality of atomic disloca- 
tion which prevents the simultaneous mobilisation 
of the full atomic resistance. As he aptly remarks, 
it allows of a “ travelling misfit,’ where the dis- 
located atoms under external force are first affected 





and then pass on atom by atom the weakness they 
first possessed. To illustrate this theory, Professor 
Andrade used a system of small rollers (see Fig. 5) 
in two layers, the upper one nestling in the depres- 
sions of the lower except for a part of the length 
of the system, where only four rollers of the upper 
layer covered five of the lower, as shown hatched 
in the figure. A force then applied to move the 
top layer over the bottom takes effect at once on 
the displaced rollers, which causes the others to be 
successively displaced. It can be seen at once 
how this applies to particles of soil under stress, 
in which some small fracture is successively trans- 
mitted through the mass and weakens the shear 
resistance of the assumed plane of rupture. Now, 
if the resistance to gliding is diminished, there must 
necessarily be a greater pressure on the lateral 
supports; this weakening of the shear stability 
may be general or local over the height of the wall, 
and would give rise to the variable shape of the 
lateral pressure-distribution diagram. 

The peculiar structure of soils tends to promote 
disrupting internal forces; qualities or degrees of 
heterogeneous mechanical mixture, particle shape, 
thoisture content, permeability, voids ratio and 
cohesion, each in its variability under natural condi- 
tions contributing some influence. To return to 
the trench: before excavation, all the forces acted 
vertically downwards and, if the trench were dug 
without disturbing the particles outside the line of 
the trench, there would be no mobilisation of the 
shear resistance, and the impulse to glide would 
not be initiated. This can be easily demonstrated 
even with fairly loose sand, provided that it is 
not dry. A pile of sand may be built up around a 
glass plate and gently compacted to bring the grains 
into close contact, when the plate may be with- 
drawn; a clear space will then divide the two 
halves of the heap. Moisture content is a natural 
condition of soils, and it is generally the surplus 
of water that causes the practical difficulties. 

If a small wedge of soil is assumed to have a 
diagonal rupture plane, the resistance to sliding 
along that plane will only come into effect when 
some cause has changed the gravitational condi- 
tions. It may be that the full cohesive effect of 
the optimum degree of moisture is lessened by 
drainage or evaporation, so that, while still retaining 
sufficient moisture to preserve the shape, the soil 
tends to slip along a self-selected rupture plane. 
At that moment the resistance which would have 
to be overcome is W,tan¢, — C,, where W,, is 
the normal pressure on the plane, and C,, is the 
cohesive effect of the material and moisture. In 
this condition, a small external force would prevent 
sliding and retain equilibrium. This would apply 
to any wedge throughout the height of the wall ; 
in other words, the function of the perfect retaining 
wall is to preserve the static disposition of the 
particles and prevent any rearrangement of the 
particles within the mass. Unfortunately, atmo- 
spheric and physical conditions do not remain in 
this placid and favourable state. 

The most militant of all the aggressive forces is 
water; below the saturation point, water has a 
cohesive effect, but, above that point, it decreases 
the shear resistance of the soil in proportion to the 
hydrostatic head at any level. These hydraulic 
factors are of great importance in the distribution 
of lateral pressure, and, as can be readily imagined, 
place difficulties in the way of exact mathematical 
treatment ; but they may be approximated to by 
observing simple known effects. In Fig. 6, on this 
page, let AB be the back of a retaining wall, 
and BC, BD, BE, diagonal planes through the 
backfill; the back of the wall is drained. Hori- 
zontal planes through the backfill are indicated at 
the levels 1, 2, 3 and B, while the curves a, 6, c and d 
represent the hydrostatic head of seepage water 
draining to the back of the wall on the respective 
horizontal planes. For example, on the plane B C, 
the hydrostatic head at the points of intersection 
on the horizontal levels 1, 2 and 3 will be repre- 
sented by the ordinates to the curves a, 6, c and d 
at the respective points; similarly, for the planes, 
BD and BE. From these ordinates (set off to 
scale) the curves of hydrostatic pressure distribution 








* See ENGINEERING, vol. 153, page 61 (1942); and 
The Engineer, vol. 170, page 244 (1940). 


on the three planes may be constructed, as shown in 
Figs. 7, 8 and 9. 
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In a dry state, the resistance to sliding along the 
rupture plane is p, tan ¢,, where p,, is the intensity 
of normal pressure; but, if there is a surplus of 
water draining through the soil, the hydrostatic 
head along the plane as described above will reduce 
this amount to the effective shear resistance of 

8 = (pn — AA) tan ¢,, 
where Ah = the value of the hydrostatic head at 
the respective points along the rupture plane BC, 
BD or BE. If this be true (and Terzaghi claims 
it to be so) then it may be assumed that 


(: - <*:) tan ¢, = tan ¢,, 
Pm 
where 
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Fig. 1. Angle of Repose . 
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Pn average intensity of normal pressure on rupture | 

plane, 
Ah, = average intensity of hydrostatic pressureonthat; = = j,..... ms--- on | 

plane, - pane 7 “8 ‘a 
and (7934.6) Pm “ENGINEERING” 
bs the virtual angle of internal friction due to the 


reduction effect of the seepage (in the dry 
state, ¢d, = ¢,). 
Most engineering works are concerned with soils 
having an assumed angle of repose of 26 deg. to 35 | 
deg., and, taking this as a basis, the author finds | 


Ah, ; 
that — has an average value of approximately 


nmi 

0-33 for a wall with drained backfill. It will be 
noted from Figs. 7, 8 and 9, that the less the angle 
of repose of the material the greater is the loss of 
shear resistance of the soil. The dangerous effect 
of the hydrostatic pressure is seen in Fig. 10, where | 
the thrust taken by the wall, even though drained | 
at the back, is increased from oa (in the dry state) 
to o b in the vector triangle. 





| 





for equal loadings. Allowing, therefore, for the 
cohesive effect of the moisture on the shear resistance 


| of the fill, and plotting the recorded height (about 


the mid-point of the wall) of the centre of pressure 
(z) against the angle of repose of the material— 
sand and dried river silt—the curve in Fig. 11 was 
obtained. This shows that the height of the centre 
of pressure about the half-height of the wall varies 
with the angle of repose, and is algebraically 


z (0-3 sin? 6 — O-1)A (1) 


where z = the distance from the mid-point of height | 
¢ = the angle of repose; and h = the} 


of wall; 
height of the wall. 
It will be noted that, when ¢ = 0 (an entirely | 








JULY I0, 1942 


ON RETAINING WALLS. 





yielding (factor of safety = 1), all the internal 


perties and, as it is on the point of readjustment, it 
is reasonable to assume, from the natural tendencies 
of a mobile mass of particles held between two con- 
verging surfaces, that the individual particles in 
their impulse downwards, under gravitational 
force, will jostle each other and tend to arch between 
the wall and the rupture plane. If there were no 
arching effect, the centre of pressure on the back 
of the wall, for equilibrium, would be at the same 
horizontal level as the centre of frictional resistance 
on the rupture plane, and both resultants should 
meet at the same point on the vertical through the 
centre of gravity of the wedge. The lateral pres- 
sure at the top and the base of the wall is zero, and 
in some zone about the centre of pressure, under 
normal conditions, it will be a maximum. There- 
fore, from this zone of maximum pressure to the 
top and bottom of the wall, there will be a gradual 
diminution of pressure to zero. While Terzaghi 
favours a parabolic distribution, the author is 
inclined to adopt the simpler form of a trapezoid 
where, from a uniform maximum intensity of pres- 
sure over a portion of the mid section, there is a 
uniform dimindtion of pressure to zero. 

From the results of a number of carefully measured 
observations on the compression of cofferdam 
strutting, it is found that, about the centre of pres- 
sure zone, the maximum intensity of pressure is 
approximately distributed over one-third the height 





A 
of the wall (3): On this basis, the diagram of the in- 


tensity of pressure distribution would be a trapezoid 





having the base equal to the height of the wall A, 
h 
and the parallel side gi 80 that the area of the 


2 
diagram is 4 h pm, Where p,», = maximum intensity 


In the author’s early experiments, he was much | hydraulic condition), z should be —0-166h, whereas of pressure and, as the total thrust on the back of 


perplexed by what appeared to be an erratic varia- 
tion of the height of the centre of pressure of the | 
lateral force on the model wall, and eventually 
decided that the differences (which, in some cases, 
were appreciable) were due to physical vagaries 
and experimental discrepancies. The mean of the 
results was, therefore, taken. That mean was also, 
in general, the near mean of the extremes; it was 
concluded, therefore, that for soils within the 
experimental range (27 deg. to 35 deg. angle of | 
repose) the centre of pressure was at 0-5h. At 
the time of the experiments, little notice was taken 
of atmospheric conditions, even though the whole 
apparatus and material were located in an open 
shed not entirely protected from the weather. As 
the aim of the tests was to obtain, in a simple way, 
data of practical application, academic laboratory 





exactness was neither striven for nor attained ;| of pressure can only mean that the distribution of 


the above formula gives it as z= —0-lh. This| 
gap of —0-066h can be accounted for by the | 
difference in the characteristics between mechani- | 
cally mixed semi-fluids and liquids. It is well 
known that a semi-fluid has a greater frictional 
resistance to flow than water: the phenomena 
may be observed any day on silty beaches and 
tidal river banks, where the newly deposited ooze 
lies at a definite angle of repose. The hydraulic 
analogy of earth pressures has somewhat blinded 
the issue in this respect, particularly as the Rankine | 
formula conveniently makes the transition from 
solid to liquid. The author makes no claim that 
the amount of difference, —0-066h, is exact, as 
the range of the materials used was limited, but 
that there is a gap seems more than probable. 

The observed difference in heights of the centre 


nevertheless, useful and practical results were 
obtained, which, with the exception of the following 
modifications, still hold. The experiments were 
continuous and lasted over several seasons, so that 
it will be readily appreciated that the moisture 
content of the material varied over the extended 
period. 

In re-checking the results, it is found that, in the 
earlier tests during winter and early spring, the 
centre of pressure was somewhat higher, and the total 
thrust on the wall less, than in the summer months 


the lateral pressure changes with the variation of 
the internal friction of the backfill, and the shape of 
the pressure diagram on the back of the wall cannot 
be a triangle with a horizontal base, neither can it 
be a rectangle. It must be some irregular figure, a 
parabola, a trapezoid, or trapezium. The indica- 
tions are that it is not usually irregular, though it 
may be, as will be seen later. A parabola or a 
trapezium is probable, but, when arching is con- 
‘sidered, a trapezoid would appear to be the more 








practical solution. If a wall is on the point of 


he 
the wall is C,- , the 


maximum intensity of 


pressure will be p,, = } C, wh. 

In the author’s formula for the lateral pressure 
of soil, the direction of the resultant is inclined to 
the normal to the vertical through the heel of the 
wall at an angle greater than the angle of repose, 
but within the maximum angle of internal friction 
of the soil. Table I, opposite, gives the values of 
the horizontal and vertical components of the re- 
sultant thrust. 

Applying the above values on the assumption 
that the pressure distribution is trapezoidal, it is 
found that the maximum intensity of lateral pres- 
sure may be written, 

1 — sin ¢ 
Pm =Cawh=4 (> sin $ 

This result, by a coincidence, is similar in con- 
struction to Rankine’s, but of half the value. This 
is the more surprising as the author’s original in- 
vestigations were purposely conducted without any 
reference to any formulated theories or results, 
and, moreover, by a very different form of analysis. 
The method of constructing the diagram of hori- 
zontal pressure distribution is shown in Fig. 12, on 
this page. From the mid point of the wall at O, 
set off the distance z = (0-3 sin*? ¢ — 0-1) A; this 
will locate the point where the centre of pressure 


wh ‘ (2) 


forces in the wedge will be mobilised ; this wedge | 
is composed of a mass of adaptable shape pro- 7 
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cuts the vertical AB. To some suitable scale, | 
set off from AB the horizontal distance p,», = | 


1 — sin ¢ 
i ( F sin To the 
same scale, draw another vertical, distant 1-5p,, 
from A B, cutting the horizontal line OO at the | 
half height in D. Then, from D, set off the distance 
D E = 3-62; join E to A and B, cutting the first 
vertical in G and F. The figure then formed by | 
A, F, G, B is the diagram of horizontal pressure dis- | 
tribution with the centre of pressure as shown. | 
The total horizontal thrust on the wall will be| 
represented, therefore, by the area A FG B and | 


wh, and draw a vertical line. 


w | 
the downward vertical pressure by V = C; —,— tan 4, | 


where ¢ is the maximum internal friction angle 
of the dry material. 

From Table I will be noted the high proportion | 
that the vertical pressure bears to the horizontal | 
pressure. This is explained by the fact that | 
the maximum angle of internal friction for most | 
soils dealt with by engineers is often 8 deg. to| 
10 deg. higher than the measured angle of repose, | 
and that, even in saturated soils, it remains the 
same but, as already explained, the reduction of | 
the normal pressure under the hydraulic influence | 
gives the impression that the internal angle of | 
friction is diminished. As Fig. 6 shows, the hydro- | 
static pressure is zero at the back of a drained wall. 
Now, generally speaking, soils with an engineering 





TABLE I.—COMPON 
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Ga) 


is undoubtedly for this reason that so few walls 
collapse by overturning. 

In Figs. 13 and 20, on this page, the pressure dia- 
grams are drawr: for angles of repose from 10 deg. 
to 45 deg. to the same scales and for the same 
density of soil; and to the right of the figures the 
directions of the resultant thrusts are shown in 
Figs. 21 and 22. The triangle made by A BC in 
each individual diagram represents to the same 
scale the horizontal pressure distribution according 
to Rankine. It will be noted that, at an angle of 
repose of 20 deg., the line AC coincides with the 
line of the new diagram; in other words, the 
increase of lateral pressure with depth is similar 


ENTS OF THRUST. 




















Angle of Repose, Degrees. 10 | 15 20 25 | 30 | 35 | 40 | 45 
———— a —— ; | i 
€ y, Coefficient of Horizontal Component ¢,""} 0-47 | 0-38 0-327 | 0-271 | 0-224 | 0-182 | 0-144 | 0-114 
e, " Vertical 7 o | 0-23 | 0-85 | 0-234 | 0-213 | 0-192 | 0-174 | 0-155 | 0-138 
Value of (0-3 sin? ¢ — 0-1) (equation (1)) ~0-091 | -0-079 |—0-064 |—0-048 |—0-425 |—0-001 |+0-023 | +0-05 











angle of repose of less than 25 deg. are those con- | 
taining an excess of water, so that the angle of 
friction is definitely not that of the assumed angle 
of repose, and therefore it may happen that a 
saturated soil of an apparent angle of repose of 
10 deg. has an internal friction angle of 30 deg. 
While this is an extreme value, it indicates that, 
at the back of a drained wall, it is logical to assume 
that the resultant thrust of the backfill is inclined 
to the normal at an angle greater than the apparent 
angle of repose. Evidence of this effect is forth- 
oming from an analysis of the recorded failures of 
vctual retaining walls in which the soil immediately 
it the back of the wall remains more or less at its 
original level hugging the wall, whereas between the 
wall and the visible rupture plane there is a decided 
depression, showing that the relief of the pressure 
takes place in the central portion of the wedge. It 








to the point where the assumed arch action takes 
place. Below ¢ = 20 deg., the rate of increase is 
less than that given by Rankine, and, above 
¢ = 20 deg., the rate of increase is greater. At 
45 deg., the range of the maximum intensity of 
pressure is almost wholly in the top half of the 
wall, but, at 35 deg., it is equidistant about the 


| half-point of the wall and, at 20 deg. and below, it 


is in the lower half of the wall. Consider, for 
example, one of the classic retaining-wall failures. 
It was, in ordinary parlance, founded in and sup- 
porting a “clayey” soil which was actually an 
indurated silt. The angle of repose was assumed to 
be 30 deg. when, while the wall was in course of con- 
struction and almost completed, the rainy season 
occurred, and failure resulted. Just prior to failure, 
it was noted that the virtual angle of repose of the 
soil was under 10 deg. It will be seen from the 





| diagrams, without consideration of other factors, 


‘that the lateral pressure at failure was double the 
estimated pressure at 30 deg. 

The rate of increase of pressure with depth is 
| shown clearly in Figs. 23 and 24, where the angle 
|of repose is 35 deg. When, say, an excavation 
has reached the level I, the corresponding diagram 
| shows zero pressure at that level; but, when the 
|level 2 is reached, the intensity of pressure at 
|level 1 is increased to p, and, when level B is 
|reached, the intensity at 1 is increased to py. 
| Now, according to the hydraulic analogy, the 
intensity at level 1 remains unchanged from the 
moment it is reached, no matter to what depth the 
|excavation proceeds, and is indicated to scale by 
| the ordinate to the dotted line A C at the respective 
|level. If this were true, it would be impossible in 
practice to carry out excavation by the ordinary 
method. The effect of a diminution of the shear 
resistance of a portion of a retained soil is shown in 
Fig. 24. If, from any external cause, the virtual 
angle of repose were decreased in a portion of the 
backfill (say, above the level L) the resulting 
diagram of pressure distribution would be repre- 
sented by the addition of the superimposed local 
diagram, shown dotted, over the larger ; so that the 
final diagram would be A, GFE B,, which bears 
some resemblance to Terzaghi’s diagram, Fig. 2. 
If the weakened soil extended to the level M, the 
corresponding final diagram would be A, J K E B,, 
a form similar to that of Fig. 1. 

In this brief summary of an extended investi- 
gation, many points have been necessarily omitted, 
but the author, in submitting his theory, hopes that 
professional co-operation in the field will result in 
further confirmation of his submissions, and aid 
in the solution of many current earthwork problems. 











INSTITUTE OF ECONOMIC ENGINEERING.—At the 
request of a number of members, it has been decided that 
the Institute of Estimators—Planning and Time Study 
Engineers shall in future be known as the “ Institute of 
Economic Engineering.’’ We understand that the change 
of title will in no way affect the policy of the Institute. 





FIRE-ENGINE AND TRAILER-PUMP GAUGES.—An under- 
standing of the principles, construction, maintenance and 
testing of the various types of simple or compound 
pressure and vacuum gauge, while being part of an 
engineer’s professional equipment, is not generally pos- 
sessed, as it ought to be, by those usually responsible for 
the working of the fire-engine or the self-contained trailer 
fire pump. In order to make this knowledge easily 


obtainable Messrs. David Harcourt, Limited, Coventry- 
road, Birmingham, 10, have published a fully-illustrated 
and simply-written booklet on the subject which should 
be found of considerable use to all gauge users even 
though it is primarily written for members of the National 
Fire Service. The booklet may be obtained from the 





address given above, price 1s., post free. 
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The Thermal Insulation of Structures. By G. YATE 
Prrts, M.Eng. London: Charles Griffin and Com- 
pany, Limited. [Price 10s. net.) 

AttuovueH the Building Research Station of the 

Department of Scientific and Industrial Research 

has carried out a great deal of work on the thermal 

conductivities of various building materials, indi- 
vidually and in combination as they are likely to 
be employed in actual structures, the general 
practice of the building trade appears to have 
changed but little within the past 20 years so far 
as domestic architecture is concerned. The recent 
publicity given to the fuel situation and prospects, 
however, suggests that the coming winter may 
bring out rather strongly the shortcomings of British 
building practice in this respect, and lends par- 
ticular point to some of the comments made by 

Mr. Pitts in this practical and up-to-date handbook. 

It is not sufficiently realised that, as he remarks, 

the question of thermal insulation “has gained in 

importance, rather paradoxically, with recent im- 

provements in building methods and materials, for 

the increase in load-carrying capacity of modern 
structures has brought with it a general increase 
in rate of heat loss.” Even with the cavity walls 
commonly incorporated in modern _brick-built 
houses, the rate of heat loss, with a temperature 
difference of 35 deg. F., is more than twice the 
figure acceptable in low-temperature chambers. 

The effect upon the fuel bill is considerable, but 

is regarded as inevitable, because the average house- 

holder does not realise how much of the wasted 
heat might be saved had more attention been given 


to thermal insulation when his house was designed. | 


The question of domestic buildings has been 
mentioned first because it has such a direct bearing 
on present fuel difficulties, but it is not put forward 
by Mr. Pitts as the prime consideration of the book. 
The general treatment, in fact, is very well balanced, 


being adapted to the requirements of those engi- | 


neers who are obliged to approach the subject from 
the practical side, with some particular application 
in view. The introductory chapter, dealing with 
the fundamentals of the study, is followed by a 
survey of the various materials available. The 
basis of calculation, to obtain the most economical 
combination of first cost, maintenance cost and heat 
conservation, is discussed at length before the 


author proceeds to review structural detail in its | 


relation to insulation, more especially in connection 
with refrigerated buildings. Domestic buildings are 
treated in the concluding chapter. There is a short, 
but useful, bibliography and three appendices 


dealing, respectively, with solar radiation, a hot- | 


weather temperature test on. the flooded roof of a 
cold store, and heat flow through cylindrical sec- 
tions, such as pipe coverings. A detail of some 
importance, to which attention is drawn, is the loss 
that takes place in the vicinity of small valves 
because the spindle glands are not made long 
enough to permit of a sufficient thickness of insula- 
tion. There are many such practical comments in 
the book, which may be commended to those whose 
needs do not call for more elaborate treatises, or 
who are making a first acquaintance with the subject 
of thermal insulation. 








THE FEDERATION OF BRITISH INDUSTRIES, AND THE 
ORGANISATION OF INDUSsTRY.—In a report to the 
President of the Board of Trade, entitled “‘ Reconstruc- 
tion,” the Federation of British Industries gave as their 
eleventh submission that “industry is prepared to 
reconsider all the implications of industrial organisation, 


but that the Government on its side must define its | 


attitude towards trade associations and pursue a con- 
sistent policy towards them.” In pursuance of this 
submission, which will be found on page 496 of our 
issue of June 19, the Grand Council of the Federation 
has authorised the President to appoint a committee 
to consider the questions affecting the trade association 
movement of this country and to submit a report to the 
Federation based upon a study of the problem and the 
evidence received from trade association members. Sir 
Charles Bruce-Gardner has accepted the chairmanship 
of this committee, which will begin its work at an early 
date. The address of the Federation of British Indus- 
tries is 21, Tothill-street, Westminster, London, 8.W.1. 
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| INCREASING PRODUCTION WITH- 
OUT INCREASING FACILITIES.* 


Durie the first two years of the war, the dominant 
characteristic of the production problem was the 
immense and intensified expansion of plant. Now, 
it would be generally admitted that sheer expansion is 
nearing the limits imposed by labour availability, and 
| that expansion is no longer the most predominant 
phase of the production problem. Indeed, with the 
entry into the war of the United States, and the 
Russian need for machine tools, it is clear that our 





new focus of effort in home production must be to} 


increase output without any further increase in plant 

| facilities. There are broadly only four ways by which 
| this may be done: by increased machine activity, by 
simplification of design, by rationalisation, by improved 
manufacturing methods. 


| 
| Increased Machine Activity.—When scarcity of ma- | 


chines was more dominant than scarcity of labour, 
| it was proper to regard idle machine tools as calamitous. 
Now that scarcity of labour is at least equally critical, 


fill up idle machine hours. Such a course often, and 
particularly with small firms, results in the very uneco- 
nomical use of labour by reason of its working with 
inefficient production methods. Cases exist in which 
small firms are receiving orders for considerable quanti- 
ties of screws made on capstan lathes and chucked in 
centre lathes for facing the heads. These screws will 
cost eight times their fair value made by proper 
methods. This point is made as a necessary qualifica- 
tion to what is to follow. 

It is generally true that total output is controlled 
by the output.of machines. There are countless firms 
and organisations seeking assembly or bench fitting 
work, but there are few main contractors needing to 
sub-contract such work ; this is because it is seldom a 
| bottle-neck, is often done only on day shifts, and is 
always controlled by the supply of parts from machines. 
Generally, greater machine activity will mean greater 
total output. What, then are the present facts regarding 
| this vital machine activity ? (a) The majority of engi- 
| neering machine shops are working a nominal two-shift 
| system of, say, 55 hours per shift week. (6b) Many 
| shops are working a day shift only. (c) There are new 
| factories not possessing even full day shifts. (d) Three- 
| shift systems or staggered shift systems are rare. 

At first glance, these facts appear to indicate such a 
| positive shortage of labour as to suggest the limit of 
| machine activity has been reached. It is the fact, 
however, that the shortage is not so much a total 
| shortage of labour as of labour for shift working. Few 
| factories are short of labour in their day-shift shops, 
| but this labour is generally unwilling to be transferred 
to shift working, and current administration of the 
| Essential Work Order not only permits, but invites, 
| easy avoidance of the lers convenient shift work. Ifa 
|higher percentage of whole-time labour already at 





| work were transferred to shift work, the vacancies on 
| day shift could, in many instances, be filled by part- 
time workers. Part-time workers cannot be used for 
| shift work for obvious reasons. We suggest that 
|} women of conscription ages should be classified, by 
consideration of the domestic situation, health, etc., 
and be specifically assigned either to shift-work or 
to day-shift. We believe that, once a positive decision 
of this kind were given and enforced, the temptation to 
avoid shift working would disappear, to the great 
advantage of machine activity and total output. 

At present, the weakness of National Service Officers, 
many of whom are hopelessly overloaded in exercising 
their powers, encourages not only the improper use of 
the medical certificate, which is unfortunately very 
common, but also encourages absenteeism and late- 
ness. The loss in machine activity commonly amounts 
to between 5 per cent. and 10 per cent., and this repre- 
sents a similar or often a greater loss in total output. 
This matter is mentioned because it is related to the 
former point and cannot be omitted, but we consider 
that the solution suggested for the strengthening of 
shift-manning is of dominant importance, and would 
increase production in many cases more than 20 per 
cent. We believe that the great majority of employees 
throughout the country deeply resent the weak treat- 
ment of the minority who misbehave, and that a stronger 
disciplinary attitude would benefit general morale. 

The problem of increasing machine activity cannot 
be attacked without mention of gaps in the production 
programme, and this involved element in planning 
bears differently upon large and small shops, upon 
main contractors and sub-contractors. A complete 
study of this wide subject is impossible in this short 
memorandum, but we wish to emphasise two matters. 
Only about 4 per cent. of all the engineering firms 
|in England employ over 500 people. Two-thirds of 
all the firms employ less than 50 people. At the 








* Memorandum presented to the Minister of Produc- 
tion by the Council of the Institution of Production 
Engineers. Abridged. 





it is not always in the best interests of production to | 
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same time, about two-thirds of the total labour 
employed in only 4 per cent. of the total firms. It 
clear that, under these conditions, the problems, an: 
consequently the best methods, of planning the pri 
duction of the few big units must be entirely differen: 
from those of the thousands of small units. Many 
but by no means all, of the small firms are very in 
efficient, and new ones are growing up each day. Thi» 
should be prevented. The fault is with the depart 
ment or main contractor placing the orders with in 
efficient firms; for, so long as such firms can secur: 
orders at high costs, they will generally oppose volun 
tary measures towards grouping or sole dependenc: 
upon one parent main contractor. It is unfortunat: 
that Government costing departments appear to con 
centrate upon the limitation of profit rather than o 
cost. 

All these factors bear directly upon the machine 
activity of the small firm, which is frequently low becaus: 
of the inefficient allocation of load to their capacity 
We do not think the production programmes of the 
small units can ever be efficiently and individually 
planned from a central headquarters, much less from 
a multiplicity of Supply Ministries. We recommend 
that the problem be tackled on a de-centralised basis. 
either by a wide extension of the powers of District 
Clearing Centres, or better, by the formation of District 
Production Groups responsible for the assignment of 
loads to capacities within the groups. In this case, 
it follows that the Supply Ministries, in relation to such 
production groups, must be regarded as buyers in the 
| broadest sense. They must develop and specify the 
particulars of the needed products and the groups 
are the “ firms ” from whom they are to buy and with 
whom they are to agree their production programmes. 
We visualise each group as a single firm, with the same 
| freedom of movement of labour and plant within the 
group as is enjoyed by a single firm within itself. 

Simplification of Design.—It is the normal thing, 
when increases in production of an article are called 
for, to follow the line of least resistance, and attempt to 
increase the machine hours assigned to the job pro rata 
to the increased production required, thus limiting the 
| production to the total machine hours available. An 
alternative, which has proved richly productive in 
certain instances, is to modify the design both to 
| facilitate production and to eliminate superfluities. 
| This is not a field which permits setting down rules or 
jeven guides, and success is largely dependent on the 
ope of the individuals concerned in each case. 
Any reasonably competent production engineer, how- 
ever, will find scope for effort of this kind in probably 
every separate product with which he is concerned. 

As regards changes in design to facilitate produc- 
tion, this is not a static question in which a single 
review will yield all the potentialities. The actual 
experience of a production order will suggest possi- 
bilities for repeat orders. An increase in the required 
rate of production will influence design, bigger quantities 
invariably encouraging simplification of design, and 
reduction of machine hours. Perhaps the more im- 
portant side to this question is the elimination of super- 
fluities. There is a tendency for designs to include 
elaborations which do not seem justified, bearing in 
mind the production load they represent. A few 
| examples in this field are given below. We particularly 
emphasise the savings in raw materials which have been 
realised in each of the examples, making the changes 
doubly advantageous. 














(1) BREN GuN PART. 








aa &. 
Original cost per 100: Material ose on 47 6 
Man/machine hours... 234 7 6 
238 15 Uv 

Cost per 100 after re-design as a simplified 

pressing : 

Material eee 110 0 
Man /machine hours 10 0 0 
1110 0 


This case represents a saving of 797,000 machine hours, 
equivalent to 204,975l. over an order for 90,000. 








(2) AIRCRAFT PART. 

2s. d. 
Original cost per 100: Material eee sen i ee 
Man /machine hours 4 410 
5 5 (0 

Cost per 100 after re-design all as one unit : 
Material ° ws 4 2 
Man /machine hours... 216 6 
310 2 


This case represents a saving of 5,407 machine hours. 
equivalent to 1,3462. over an order for 95,000. Tota! 
saving of material and machine hours over a quantity 
' of 95,000 is 1,63117. 
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(3) Percussion Fuse Part. 


2a é 
riginal cost per 100: Material ‘ ae 2 6 
Man /machine hours... 12 6 
15 0 

Cost per 100 after re-design and die-casting : 
Material am sie 1 7 
Man-machine hours... 3 10 


This case represents a saving of 77,480 machine hours, 
equivalent to 17,3341, over an order for 4,000,000. 
fotal saving of material and machine hours over a 
quantity of 4,000,000 is 19,1801. 





(4) Two-POUNDER GUN MOUNTING PART. 


£ «8. d. 
Original cost per 100: Material . 250 0 OF} 
Man /machine hours... 850 0 0 
1,100 0 0 
Cost per 100 after re-design : 
Material , 68 6 8 
Man/machine hours... 180 16 8 
249 3 4! 


Apart from saving in machine hours and cost, tnis 
design has also eliminated the use of high-grade 
alloy steel. 


(5) Stx-POUNDER BREECH MECHANISM PART. 





G2 & 
Original cost per 100 : Material ie 13 6 
Man/machine hours... 15 12 6 
1615 0 
Cost per 100 after re-design : 
Material ete in 12 6 
Man /machine hours... 33 6 
315 0 


Practically the whole of the machine hours saved were 
milling machine hours. 


(6) STANDARD AIRFRAME PART. 
es 6.¢é 
Old method. Made from bar per 1,000 : 
Material in enh 419 
Labour 52 9 10 
56 11 7 
New method. Made from sheet per 1,000: 
Material 217 11 
Labour 15 11 0 
18 8 11} 
This case represents a saving of 13,100 machine hours, 


equivalent to 3,812. 10s. over an order for 100,000. 


(7) AtR-BORNE Rap1o Parr. 





se. € 
Old method 
Two off per unit pulley casting—cost per 
100 units ee on ne aan = 2 
Two off per unit brass gear—cost per 100 
units een ene — mm: oe .@ 
Six off six B.A. screws, six off six B.A. 
locking washers, cost per 100 units on 210 0 
27 1 8 
Vew method 
All above parts replaced by two off per 
unit pulley and gear die-castings—cost 
per 100 units pam sink pu aie 5 8 4 


This case represents the elimination of all machine 
hours with the substitution of a die-casting ; 4,3331. 6s. 8d. 


E 





~ 


25 








ENGINE 





by sub-dividing production between fewer firms. Each | 
firm then produces greater quantities of fewer types. 


production unit, and in order to draw out the signi- | 
ficance of the matter, assume that the number of | 
varieties of product are to be halved, in a typical | 
organisation, while the total weekly value of production 
is to remain unaltered. The comparison is shown in | 
Table I. 

TABLE I.—Effect of Halving Variety of Product. 





Effect of Halving 
Variety of 
| Product with same 
Total Output. 


Department. Function. 


| Analysing orders, crea- 
tion of shop sched- 
ules and programmes, 
maintenance of stock 


Production 


planning in all stages. 


records. 
Production Determination of manu- | Half the products to 
engineering facturing methods, plan, half the tools 
design of ‘tools and | to design. 
fixtures, design of 


shop layouts. 
Manufacture of tools 
and fixtures. 


Tool room 


to maintain. 

Half the schedules, 
therefore half the 
setting up. 


Machine shops | Manufacture of parts 





Assembly or of finished 


fitting shops 


Assembly i 
product. operations, there- 
fore, half the train- 


ing of operators. 


Inspection Examination of finish- Incre efficiency 
ed product. as aresult. Less sup- 

ervision needed. 
Stores Location of stocks and | Half the records to 


pre-selection for issue 
to assembly. 

Purchase of all mater- 
ials and outside sup- 
plies and chasing of 
delivery. 


in storage bins. 
Half the inquiries 
originate, half the 


Purchasing 


chase. 


to com- 





| earnings 
pute. 

| costs to check. 
| 





Attention tends to be focused so narrowly upon the 
shortage of productive labour that the importance of 
the so-called non-productive staff, which is even scarcer, 
is not fully realised. Much of the non-productive work 
in each engineering factory is highly skilled work, and 


diversified production as the time of skilled tool-makers 
or other skilled producers. Productive capacity is not 
to be measured in machine hours alone, but also in 
administrative capacity, production planning capacity, 
production engineering capacity, and even in skilled 
clerical capacity. Efficiency in big production shops 
cannot exist without the skill and adequacy of the 
corresponding production planning and administrative 
effort. If there is a national shortage of skilled manage- 
ment, let the same care be taken to avoid its wastage 
or dissipation as is emphasised for the skilled producer. 

We cannot say, in so many words, what is an opti- 
mum span of variety of products for each establish- 
ment; the equation is too involved. We can and do 
say that the optimum is far from being achieved in 
most factories other than those making a single special 
product for which they were created. We know that 
the resulting weakening of concentration upon the 
problems of each product represents a real and 
important loss in production. We believe that the 
spreading of contracts under the influence of bombing 
risks has been overdone, and in addition that a policy 
of planned concentration of production, within reason- 
able limits, would result in a significant reduction in the 





saved over an order for 20,000. 


The need for interchangeability is frequently cited | 
against re-design, although in the cases quoted it was | 
not affected. In view of the advantages to production, | 
however, it is a question whether net gains would not 
often be realised even at the cost of loss of inter- | 
changeability. We recommend that the Supply Minis- 
tries should, as a matter of policy, devote constant | 
attention to the potentialities of modifications to design 
in the case of all articles in continuous or big quantity | 
production, and that this policy should always be 
adopted when increases in output are required.. We 
believe the formation and extension of product groups | 
is beneficial in this field of technical interchange of 
ideas. Product groups, in this case, need not control 
the placing of orders since their function is mainly | 
that of technical co-operation. 

Rationalisation.—By “ rationalisation’’ we mean 

meentration so that plant, attention, and effort are | 
expended upon fewer things. The reduction in the 








iriety of goods produced in each plant can be effected 
either by extending standardisation on fewer types or 


variety of products in many works, with a corre- 
sponding increase in efficiency. We will elaborate 
some detailed considerations which arise under our 
two sub-divisions of the field of rationalisation. 

(a) Standardisation.—This word conjures up a 
picture of the British Standards Institution, and of all 
the excellent work it does; work covering the stan- 
dardisation of performance as well as of dimensions 
and design. The valuable, freely given time of the 
experts co-operating under the B.8.I. is an important 
contribution indeed. The recent decision of the 
Ministry of Aircraft Production to appoint a Deputy 
Directorate of Standardisation is encouraging. Yet the 
field of saving and so of increased production still 
untouched is immense. It is strictly relevant to glance 
at some recent standardisation achievements so as to 
be impressed with their obvious returns in simplified 
production in industries other than armaments. 

(1) Directorate of Building Standardisation.—Num- 
ber of patterns of doorsin production reduced from 40 
to four, and the sizes from 20 to eight. Steel windows 
standardised and many fewer types in production. 
The sizes of bricks in production reduced from 17 to two. 





Half the variety of | 
tools to make and| : : ; 
| We have mentioned the bearing upon the variety of 


| the programme in individual works, of the policy of 


Progress Checking the perform- | Half the sche 
ance of production go wrong and chase. 
shops. Chasing where | 
|} necessary. 
Accounting ..| Payroll. Cost checking | Half the piece-work 


| 


this effort is just as surely dissipated through over- | 


(2) Department of Scientific and Industrial Research. 
—Buildings of standard types using standardised steel 


Consider the effect of multiplicity of variety in each | sections have been designed, and new war-time factories, 


wherever possible, are built within these standards. 

(3) Board of Trade.—Orders have been issued call- 
ing for standardisation in the manufacture of hollow- 
ware. These orders significantly forecast increased 
supplies and reduced costs as a result. 

(4) Cadbury’s have given national publicity to the 
big reduction in labour and floor space they have 


|realised by concentrating production upon many 
| fewer varieties. 


(5) The perambulator industry have collaborated in 
the design and manufacture of a “ standard pram,” 
with considerable economy in machine hours per unit. 

These are sufficient examples to press home the claim 


————— | that great efforts in the same direction will produce 
Haif the work to do, | similar obvious benefits in the armament production 
| field. 
| tools themselves ? 


Must there be such a wide range of machine 
Must there be more than 300 
different types of collets, because some designers of 
capstans have considered it disadvantageous to fall in 
with a rival’s standards? Must there be a separate 
design for each of the three Supply Ministries of so 
simple a thing as a Morse tapper ? 

(b) Simplification of the Preduction Programme.— 


spreading production for safety first reason. The 


Half the variety of | premium being paid for this insurance may possibly 


be justified, but it is indeed a high one. The spreading 
of contracts does not always result from this policy. 


| Often it comes about because the existing programme 
| of a suitable manufacturer leaves him insufficient spare 


capacity to undertake the whole of a new demand. 


keep and reduction | In this case, the requirements are again divided, placing 
eo | with him the share he can do, the remainder going 

|elsewhere. This kind of action can only be prevented 
orders to place or | by a thorough over-all planning of the entire programme 
dules to | Of @a¢h works, which is the kind of effort seldom or 


never made. 
In the case of some products, the rationalisation 


| efforts which have been made have been excellent, and 
| have turned production shortages into surpluses, or 
Half the| have greatly eased bottle-necks. 


Examples are air- 
craft bolts and nuts, radio valves, and wires. It is 
important to note that, although such rationalisation 
efforts may concentrate the production of certain sizes 
in only one or two works, there is still a reasonable 
margin of safety. The transfer back to the first 
works of the manufacture of sizes which they had 
formerly made, but had given up in the interests of 
rationalisation, involves no fundamental obstacles but 
only the transfer of tools and material. In the face 
of this, it is astonishing that it is still common to receive 
allocations of ball bearings, which are in short supply, 
of the same size from four different bearing manu- 
facturers. We must emphasise that production is sti!] 
largely controlled by tool-making capacity, and failure 
to rationalise is a great source of unnecessary tool load. 

We recommend that most serious reconsideration 
be given to the abandonment of the safety-first policy 
in spreading contracts and that the general policy 
should be rather to concentrate production as much 
as may seem justified. While a single source of supply 
for any article would be inadequate, we recommend 
that two or three would often be sufficient. Where 
additional] sets of tools exist, their lodgment in dispersed 
locations would serve as an additional insurance. 
Where contracts are to be split because a manufacturer 
has insufficient spare capacity to undertake the whole, 
we particularly urge that a review should be made of 
his whole programme. Efforts would then be directed 
towards planning for a maximum concentration of 
programmes by pairing up some other commitment 
with a similar contract elsewhere. We have a strong 
conviction that the placing of production programmes 
is a highly specialised matter, and that it will only be 
well done with at least the close advice, if not the direc- 
tion, of persons thoroughly understanding the prin- 
ciples of production. Above all, if manufacturers do 
run into production gaps, they should not be handed 
out almost anything “to keep them going.” Such 
panic 4easures create just the troubles which give rise 
to production gaps. 

Improved Manufacturing Methods.—The benefits to 
production of introducing improved manufacturing 
methods are obvious and need no urging. The reduction 
in machine hours through this approach can be very 
high. Production engineering knowledge, as all pro- 
fessional knowledge, takes many years to acquire, 
and there is no short cut by which quick training-may 
fill the deficiency. An immense number of small firms 
lack adequate production engineering experience ; but 
since they have usually only a small spread of pro- 
ducts, the deficiency could be met by making available 
to each of them periodically a few hours of the time of 
a production engineer specialising in their particular 
class of manufacture. This Institution has already 





offered just such voluntary assistance with the enthusi- 
astic support of hundreds of its members. 
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VERTICAL MILLING MACHINE. 


Tue description of a vertical milling machine made 
by Messrs. Kendall and Gent (1920), Limited, Victoria 
Works, Gorton, Manchester, given in ENGINEERING, 
vol. 153, page 225 (1942), related to the firm's C.V.M. 40 
model and may now be supplemented by a description 
of the largest machine in the C.V.M. 65 range. 
machine is shown in the accompanying illustration 
and though, in some respects, it resembles the C.V.M. 40 
machine a comparison will show several interesting 
differences. The capacity of the vertical milling 
machine illustrated may be assessed from the follow- 
ing dimensions. The table is 4 ft. in diameter and 
its saddle has a longitudinal traverse of 5 ft. with a 
transverse traverse of 2 ft. 9 in. These two motions 
have eight feed rates ranging from } in. to 6} in. per 
minute, while the table has a rotary motion on the 
saddle of the same feed rates measured on its mean 
diameter. The spindle head has a vertical traverse on 
the column ways of 3 ft., and the spindle has a vertical 
adjustment in the head of 6 in.; the distance from 
the spindle axis to the column ways is 3 ft. The 
projecting bracket seen below the head is not part of 
the normal equipment but is provided, when required, 
to form a stay for the spindle when'the tool is mounted 
on an arbor, as is customary in a horizontal milling 
machine. 

The spindle head is traversed by a reversing motor of 
3 h.p. situated at the back of the gearbox housing the 
transmission to the traversing screw, the gearbox, as 


is evident in the figure, being bolted to the top of the | 
Control is by push-buttons at the base of the | 


column. 
column, movement in the downard direction being 
limited by an adjustable dead-stop and in the upward 
direction by a safety limit switch. The vertical adjust- 
ment of the spindle in the head is effected by the hand- 
wheel seen near the spindle nose. This handwheel 
actuates worm gear with an anti-backlash device and 
is provided with a micrometer dial. A dial indicator, 
having an adjustable depth stop and operated directly 
from the spindle, is also provided to facilitate the setting 
of the cut by the operator. The arrangement of the 
spindle drive in the machine previously described 
differs radically from that now illustrated. In the 
C.V.M. 40 machine the driving motor was mounted on 
top of the column and transmission was made to the 
head by a splined shaft. In the C.V.M. 65 machine, 
as will be clear, the spindle-driving motor, which is of 
20 h.p., is mounted on the head itself, an arrangement 
which shortens the drive. Transmission is by means of 
spur and worm gears. 

There are nine spindle speeds ranging from 10 r.p.m. 
to 284 r.p.m. These are selected by the single long 
lever seen on the right-hand side of the head. The 


speeds are arranged in a progression based on the | 
diameter of the cutter, so that for any particular | 


material being cut the correct peripheral speed can 
be secured without reference to tables or the use 
of calculations. The cutter diameters are tabulated | 
on a vertical scale, the figures on which are flanked | 
on each side by symbols differing in outline and 
colour. The lever carries quadrants with peripheral 
symbols of the same character which appear in win- | 
dows at the bottom of the scale. In order to secure | 
the correct cutting speed the lever is moved until 
the symbols exposed in the windows match those | 
allotted to the cutter in use. This setting only applies 
to one material and with other materials different 
surface speeds are required. These are provided by 
pick-off gears housed in a box at the left-hand side of 
the head. Five changes are provided giving a range 
of from 30 ft. to 80 ft. per minute surface speed. The 
spindle is of heat-treated high-tensile steel and has a 
nose with a No. 6 Morse taper cone and B.S.I. mounting 
for large face-cutters. The spindle runs in ball and 
roller bearings mounted in a sleeve. 

The table feed motions are derived from a 3 h.p. 
reversing motor mounted on a change gearbox on the 
left-hand side of the table, a direct-reading feed- 
change dial indicator being provided. The direction 
of traverse is electrically selected by the four-way 
switch seen near the push-button control box on the left 
of the illustration. Adjustable stops trip all the feeds, 
including the circular motion, as pre-determined. 
Quick power traverse is provided for all directions of 
saddle movement. Handwheels with micrometer dials 
are used for manual adjustment of the saddle and are 
provided at both the front and rear of the machine. 
The top pair of push-buttons in the box previously men- 
tioned control the spindle and the use of the “ stop” 
button stops the feed motor also, though this motor 
canbe run when the spindle is stationary for setting- 
up purposes, etc. The lower pair of buttons controls 
the cutting-lubricant pump. The general construction 
of the machine is similar to that previously described ; 
for example, all the sliding gears are of nickel-chrome 
steel on splined shafts and run in oil-baths, and the 
electrical equipment is housed in the column, access | 
being obtained through a door provided with a current | 
cut-out device. | 
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LING MACHINE. 


MESSRS. KENDALL AND GENT (1920), LIMITED, MANCHESTER. 

















CUTTING-OFF BY ABRASIVE 
WHEELS. 


Some interesting information on the subject of 
cutting-off operations by means of thin abrasive wheels 
is given in the May issue of Canadian Machinery and 
Manufacturing News, and is summarised below. Both 
dry and wet cutting is practised, a resinoid bond being 
commonly used for wheels for the former operation, 
with peripheral speeds up to 16,000 ft. per minute. 
Wet cutting may be done by rubber-bonded wheels, 
but the peripheral speed for wet cutting is lower, about 
8,000 ft. to 9,000 ft. per minute being common. The 
wet-cutting wheel is sometimes perforated in order to 
retard the flinging off of the fluid. The holes are ar- 
ranged in curves not unlike those of the blades of a 
centrifugal fan, four or five holes per row and four or 
five rows per wheel being used. For either type of 
grinding as high a wheel speed as is practicable is 
advised. ‘Tests by Messrs. Canadian Carborundum 
Company, Limited, have demonstrated that the time 
required per cut at a speed of 16,000 ft. per minute is 
only one-eighth that required with a wheel running at 
4,000 ft. per minute. On the other hand, the higher 
speed requires about four times as much power as the 
lower one, but it is considered that this is more than 
compensated for by a longer wheel life, in addition to 
the increased rate of cut. 
result in lower cutting temperatures and in improved 
finish of the work. 

The wheels are very thin, wheels being made 20 in. 
in diameter by } in. thick, 16 in. in diameter by 4 in. 
thick, and 12 in. in diameter by 4 in. thick. The 
widths of the cuts made by such wheels are comparable 
with those resulting from sawing. Even thinner wheels 
are manufactured for special purposes; for example, 
wheels 3 in. in diameter by 0-006 in. thick are used for 
slitting the nibs of fountain pens. As the wheels are 
easily broken by loads applied in a direction at right 


angles to the plane of rotation, they have to be gripped | 


between relatively large flanges; thus, a wheel 16 in. 
in diameter will have flanges 8 in. in diameter, so that 
the maximum depth that this size of wheel can cut is 


Moreover, the higher speeds | 


4 in. With circular work, however, a part 8 in. in 
diameter can be cut by rotating the work between 
centres. 
Of the large number of performance times given, only 
a few examples can be mentioned here. With wet 
cutting, tool steel | in. square in section is cut in from 
2 seconds to 3 seconds, using a 16-in. wheel, the life 
of which is 375 cuts. Hard-bronze tubes for bushes 
2 in. in external diameter by & in. thick, require 
| 3 seconds with the same size of wheel, which has a life 
of about 1,520 cuts. These figures were supplied by 
Messrs. The Bridgeport Safety Emery Wheel Company, 
Incorporated, Bridgeport, Connecticut, U.S.A. With 
dry cutting, hard-carbon battery rods, 1 in. in diameter, 
are cut in | second, a 12-in. by 4-in. carborundum 
resinoid-bonded wheel being used, which is capable of 
making 25,000 cuts. Hexagonal drill steel, 1 in. across 
| the flats, is cut in 2 seconds by a 16-in. by }-in. Aloxite 
| resinoid-bonded wheel, the life being about 450 cuts. 
Tool steel 1} in. in diameter is parted in 8 seconds by a 
16-in. by ¥-in. Aloxite rubber-bonded wheel having 
a life of 650 cuts, and stainless steel, 1} in. in diameter, 
in 9 seconds by the same size and type of wheel, with 
a life of 500 cuts. Of larger sizes, a manganese-alloy 
steel shaft 5 in. in diameter is cut in 5 minutes with a 
20-in. by }-in. Aloxite rubber-bonded wheel, which will 
stand up to 36 cuts. These figures were provided by 
Messrs. Canadian Carborundum Company, Limited, 
Niagara Falls, Canada. 
Regarding the life of the wheels, it is apparent 
that, as they wear down in diameter, the peripheral 
speed will ultimately fall below the economic rate, 
so, since the cutting-off machines are not, in general, 
provided with speed-change gears, some firms use two 
or three machines running at different speeds, to which 
| worn wheels, inserted in smaller flanges than originally, 
are transferred. Machines for cutting-off by means of 
these thin abrasive wheels are made by the Bridgeport 
Safety Emery Wheel Company mentioned above ; 
the A.C. Campbell Division, American Chain and Cable 
| Co., Inc., Bridgeport ; Messrs. A. P. de Sanno and Son, 
Phoenixville, Pa., U.S.A., and Messrs. Minute-man 
Machine Co., Cincinnati, Ohio, U.S.A. 
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ELECTRODE-TYPE SALT-BATH TOOL-HARDENING FURNACES. 


MESSRS. THE GENERAL ELECTRIC COMPANY, LIMITED, LONDON. 
































ELECTRODE-TYPE SALT-BATH 
TOOL-HARDENING FURNACES. 


An example of recent practice in the use of the | 
electric furnage for the heat treatment of high-speed | 
steel tools is shown in Figs. 1 to 3, on this page, | 
which illustrate a battery of three electrode-type salt- | 
bath furnaces arranged for consecutive use. The 
furnaces are manufactured by Messrs. The General | 
Electric Company, Limited, Magnet House, Kingsway, | 
London, W.C.2, at the Fraser and Chalmers Engineer- | 
ing Works, Erith. It is hardly necessary to enlarge on | 
the advantages of the electrode-type salt-bath furnace | 
for the class of heat treatment mentioned above, but it | 
may be pointed out that complete protection against | 
scaling and a controllable high temperature are pro- | 
vided by it. A newer application of this type of | 
furnace is to the brazing of carbide-tipped tools. 

Of the group of furnaces shown in Fig. 1, that on 
the left is for preheating the work, an operation 
venerally carried out up to a temperature of about 
1,000 deg. C. The furnace is rated at 18 kW. In- 

dentally, this furnace can be used for the harden- 
ng of carbon-steel tools. When treating high-speed 
tool steel the work, after it has reached the desired 
ondition, is removed from the preheating furnace 
nd immediately placed in the high-temperature 
‘urnace in the centre of the group, this furnace being 
esigned for a temperature of from 1,350 deg. C. to! 
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1,400 deg. C., which is sufficient for all high-class cutting 
steels. The rating of this furnace is 37-5 kW. The 
furnace on the right is a low-temperature furnace for 
hot quenching, and has a rating of 30 kW. Since some 
of the salt from the high-temperature furnace will 
adhere to the work, when this is transferred to the 
quenching furnace, it should be noted that the salt 
used in the high-temperature furnace is soluble in that 
used in the hot-quenching furnace, while that used 
in this latter furnace is soluble in hot water. The fact 
that throughout the process the work is covered with 
salt ensures complete protection from scaling or 
decarburisation, yet the water-solubility of the salt 
in the hot-quenching furnace makes the cleansing of 
the tools an easy matter. It may be pointed out 
that any excess salt from the high-temperature furnace 
which may be entrapped in blind holes in the work 


| can be shaken out as the tool is being transferred from | 


one furnace to the other; in any case very few high- 
speed tools have such holes in them, and, even then, 
they are rarely deep. 

The high-temperature furnace is the one used, 
apart from hardening, in the brazing of tungsten- 
carbide and other tips on to medium-carbon steel 
shanks or bodies. The group of three furnaces shown 
in Fig. 1 does not necessarily represent rigid prac- 
tice. Thus, some high-speed steel users apply a 
secondary hardening or tempering treatment after 
immersion in the high-temperature bath. Again, hot 








oil quenching may be preferred instead of hot salt 
quenching and this is not particularly troublesome as 
tools so treated can be cleaned easily by means of a 
wire brush. The low-temperature preheating furnace 
may, further, be replaced by a preheating muffle 
furnace. It should not be overlooked, however, that 
even with the best of muffle furnaces, some scaling 
takes place when the hot tools are withdrawn from 
the protective furnace atmosphere. The system illus- 
trated, provided the high-temperature furnace is 
retained, lends itself to considerable modification. At 
the same time, the group shown in Fig. 1 has given 
excellent results in practice, both as to handiness and 
performance. In some instances it has been supple- 
mented by tool-room tempering furnaces of the forced- 
air circulation type. 

The construction of the electrode-type salt-bath 
furnace is illustrated in Figs. 2 and 3, which show the 
high-temperature furnace only. The trunk seen on the 
left of all three furnaces in Fig. 1 is for the fan suction for 
fume extraction. The fan, a normal centrifugal type, 
is driven directly by a three-phase squirrel-cage induc- 
tion motor. The furnaces are sealed at the top by a 
hinged cover closing round the electrodes ; the cover of 
the preheating furnace is shown closed and that of the 
hot-quenching furnace is shown open. Referring to 

| Figs. 2 and 3, the bath consists of an inner refractory 
lining backed by heat-insulating brickwork and other 
insulation, the whole being contained in a plate steel 
| casing with channel-section feet for standing directly 
on the floor. The cross section of the bath, as shown in 
| Fig. 3, is of triangular outline, the three main electrodes 
| being arranged at the corners. Auxiliary electrodes 
are also provided. These are not shown in Figs. 2 and 3 
| but are visible in Fig. 1. Their function is to create 
|a pool of molten salt when starting up the furnace, 
| the salt being then solid. A short carbon rod bridg- 
|ing the auxiliary electrodes heats up and melts the 
salt, more of which is added until the bath is deep 
enough for the main electrodes to take over the heating. 
The auxiliary electrodes are then withdrawn. They are 
| connected to the main "bus-bar. The electrodes seen 
| on the preheating and hot-quenching furnaces in Fig. 3 
}are not auxiliary, but main, electrodes, and, in con- 
| Sequence, are permanent. 

| The transformer, clearly indicated in Fig. 3, is of the 
| double-wound oil-immersed three-phase type suitable 
| for a primary voltage of 440 or 400. There is a series 
| of tappings on the high-tension side and the electrodes 
| are connected to the secondary by solid ’bus-bars. The 
instrument panel of the high-temperature furnace 
carries at the top a quadrant-scale temperature in- 
dicator, an electric clock having a dial 12 in. in dia- 
| meter, a clock isolating switch, and an ammeter showing 
|the secondary current. A lamp, sending a ray of 
| light down into the bath, is bracketed out from the 
‘top of the panel, which is built integrally with the 
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transformer casing. An on-load tap-changing switch 
is built into the transformer and its operating hand 
wheel, with an indicating pointer, arranged 
the panel. A total-radiation type pyrometer is used 
for indicating the bath temperature. This optical 
instrument requires less attention than one employing 
thermocouples. Two triple-pole ironclad main switches 
and fuses are provided for isolating the furnace and 
the fan motor. The above description applies to the 
high-temperature furnace. 
heating and hot-quenching furnaces are generally 
similar to that for the high-temperature furnace, but 
have no clock. 

It is not possible to give a complete range of operat- 
ing times since these depend upon the mass of the 
tool to be treated, but some idea may be obtained 
from the following figures. A tool 4 in. in diameter, 
preheated to 900 deg. C., on immersion in the salt bath 
at 1,350 deg. C. for approximately one minute, attains 
in that time the required hardening temperature. A 
tool | in. in diameter takes approximately 1-5 minutes 
under the same conditions. These times are substantially 
less than are needed when a muffle furnace is used 
and it is claimed that the optimum results, as regards 
cutting speeds, depth of cut and rate of feed, are ob- 


18 


tained with the electrode salt-bath process. There | 


is no difficulty in starting up this type of furnace from 
cold with a pot of solid salt, this being the regular 
practice in the Fraser and Chalmers Engineering Works 
and elsewhere, the auxiliary electrodes mentioned above 
being generally used for the high-temperature furnace. 
With the high temperatures obtaining in the hardening 
furnage, it might be assumed that the pots would need 
frequent renewal; it is claimed, however, that a life 
of 1,000 hours can be expected under normal working 
conditions. The type of salt is, of course, an influencing 
factor, since different makes of high-temperature salts 
vary considerably as regards degree of solubility, and 
the working temperature also affects the life of the pot. 
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GUN-TyPrk WELDER FOR ALUMINIUM. \ portabk 
resistance spot welder, of the gun” type, for alu 
minium welding has been developed by Messrs. Pro- 
gressive Welder Company East Outer-drive, Detroit, 
Michigan, U.S.A., which, when used for spot welding, 


will deal with two thicknesses of 0-04 in. metal; a greater 
thickness can be dealt with in tack welding. With normal 
shop air-pressure, the maximum point pressure is 1,200 Ib. 
Two tandem differential cylinders are employed and one 
electrode retracted The 
maximum stroke is 4in. It is stated that the gun can be 
employed with practically any type of control normally 


may be to clear obstructions. 


used for welding aluminium. A unit for cooling the 
welding tips is available, this device increasing the 
mumber of welds that can be made before the points 


need re-dressing. 


on 


The panels for the pre-| 


}The tolerances were related to the length of engage- 
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ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
| have been issued by the British Standards Institution. 
| Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s. net, 


or 2s. 3d. including postage. 


Structural Steel for Shipbuilding.—The revision of 
the series of British Standard Specifications for steels 
for shipbuilding purposes has now been completed with 
the issue of B.S. No. 13-1942, which deals with struc- 
tural steel for shipbuilding. This publication was first 
issued in December, 1904, and was last revised in 
September, 1910. The principal modifications intro- 
duced in the new revision are that a maximum limit 


imposed, that a sulphur-print test is required for 
rivet-bar material and that a dump test is also required 
for rivet bars. In this test short lengths cut from 
the rivet bars, equal to twice their diameter, are required 
to withstand being compressed when cold to half their 
length without fracture. The clause on freedom from de- 
fects has been amended by the inclusion of requirements 
stipulating freedom from the harmful segregation of | 
impurities and also prohibiting patching or welding. | 
|The limits for the ultimate tensile-stress value for | 
plates (other than for cold flanging), originally 28 tons 
| to 32 tons per square inch, and for bars and sections, 
| originally 28 tons to 33 tons per square inch, have been 
amended and now include two ranges, namely, 28 tons 
to 33 tons and 26 tons to 32 tons per square inch. The 
purchaser is required to specify which range he desires 
when placing the order. For plates intended for cold 
flanging, the percentage elongation, originally 16 per 
cent. for thicknesses under } in. and 20 per cent. for | 
thicknesses of } in. and over, has been made 19 per cent. 
| and 23 per cent., respectively. Temper bend tests are | 
}no longer required, and a reduction has been made in 
| the number of cold-bend tests required for bars and 
sections. 

Screw Threads of Whitworth Form.—In the 
edition of B.S. No. 84, covering *“ Screw Threads of 
Whitworth Form,” tables were included which enabled | 
the appropriate tolerances to be derived for threads of 
special diameters, pitches and lengths of engagement. 
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ment, and accordingly, for threads of the same pitch 
and diameter, the strict application of the tables pro- 
vided various effective diameter tolerances as the length 
of engagement of the thread varied. These tables 
therefore required the use of different gauges for threads 
having the same pitch and diameter, but differing in 
length. With a view to reducing to a minimum the 
number of gauges required during the war, new tables 
of tolerances for special threads have been prepared. 
These simplified tables provide one effective diameter 
tolerance only for each combination of pitch and 
diameter. Copies of the amendment (reference C.G. 
(M.E.) 623) in which are.set out the revised tables, 
may be obtained gratis on application to the Institution 
and enclosing a stamped addressed envelope. 
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of 0-06 per cent. of sulphur and of phosphorus has been | 


| volent Association for 1942-43, in succession to Mr. P. \ 
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PERSONAL. 


APPLETON, K.C.B., M.A., 
of Scientific and Industria 
Research, and Proressor A. V. Hint, M.A.. F.R 

secretary of the Royal Society, members of ‘ 
Colonial Research Committee, which held its first meeting 
at the Colonial Office last week. The Committee wil! 
advise the Secretary of State for the Colonies on schem.s 
for assistance from funds provided under the Colon 
Development and Welfare Act, and will assist in a bro 
survey of the whole range of Colonial research work. 


Mr. K. M. Sropart has been elected a 
Messrs. Charrington, Gardner, Locket and 
Limited, managers of the Charrington Steamship Co: 
pany, Limited. 

Mr. E. E. Hoapuey, M.1.E.E., 
to the Maidstone Corporation Electricity Supply, has be« 
nominated President of the Electrical Industries Ben 


F.R.S., 


Sex 


Sir EDWARD 
tary of the Department 


are 


director 
Compan 


engineer and manag 


HUNTER, C.B.E., M.1.E.E. 


Dr. S. Eneuisn, F.LC., F.Inst.P., has been electe: 
President of the Society of Glass Technology for t! 
forthcoming session. He succeeds Dr. 8. B. BAGLe’ 


Mr. F. G. Orme, O.B.E., has been re-elected honorar 
treasurer and Proressor W. E. 8S. TURNER, 0.B.1 
D.Se., F.R.S., honorary secretary. 

Mr. J. Ramsay Geppre, B.Sc., A.R.T.C., M.I.N.A 


managing director of Messrs. William Doxford and Son 


| Limited, Sunderland, has been elected a vice-president 


of the Shipbuilding Employers’ Federation. 


ENGINEER VICE-ADMIRAL Sir HAROLD BROWN 


| been appointed to the new post of Senior Supply Officer 


in the Executive of the Ministry of Supply. He has bee 
Controller-General of Munitions Production since th 

creation of the Ministry of Supply in 1939. Mr. GRAHAM 
CUNNINGHAM, hitherto Director-General of Productio: 
Services in the Ministry of Supply, has succeeded Si 
Harold Brown as Controller-General of Munitions Produc 

tion. 


Mr. J. G. SHaw, who has been a director of Messr- : 
Lancashire Dynamo and Crypto, Limited, Manchester ; 
vice-chairman of th: 


for many years, has been elected 
company. ' 
CapTain R. T. Hixckes has relinquished his seat or : 
the board of Messrs. Electric Supply Corporation 
8 


Limited, owing to ill health, after 35 years’ service as « 
director. Mr. J. N. A. Hovsion, M.1.E.E., has been 
elected to fill the vacancy Me. J. Evustact 
A.M.L.E.E., the Corporation’s chief engineer, has beet 
elected an additional director. 


and 


F.R.S., 
PROFESSOR DD 
Vice-Chancellor 
yea 


PROFESSOR FRANK Horton, Sc.D., D.Sc., ha 
Vice-Chancellor, and 
LL.M., M.A., Deputy 
of the University of London for the 
1942-43. This Professor Horton's 


office and Professor Parry's third term. 


re-elected 
PARRY, 


been 
HUGHES 
academic 
fourth term of 


is 








Use or PHoTro-ELectric CELLS IN METER CALIBRKA 
rion.—An interesting application of the photo-electri: 
cell is being employed at the Westinghouse Met« 


Division, Newark, New Jersey, U.S.A. its functior 
being to act as a load regulator in electric meter calibra 
tion. A minute to the of ‘the 
standard meter reflects a beam of light to a pair of cell- 
As long as the load remains constant the reflected bean 
passes between the cells, but a slight change of load, b 
causing deviation of the pointer, directs the beam on t : 
one cell or the other, when a valve amplifier effects th: 
The device is particularly usefu 


mirror attached pointer 


correction of the load 
for testing thermal-type meters which require comparise! 
a considerable number of hours 
test 
certainty 


with a standard for 
since the meter under left unattended fo 
long periods with the that the will be 
maintained at a constant figure. : 


may be 


load 


On April 15, 1942, Messr- 


the Soh 


AveRY 50-YEAR MEN.” 
W. and T. Avery, Limited, 
Foundry, Birmingham, of 24 members of their staff wh 
had spent 50 years or more in the employ of the firn 
when each received at the hands of the chairman, M: 
Walford Turner, J.P., a gold watch, a 101. note, and ar 
illuminated address recording the company’s apprecia 
tion of his long service. As a souvenir of the occasion 
Messrs. Avery have since sent to each of the 24 veteran 
a commemorative booklet, Avery 50-Year Men,” 
copy of which we have been interested to receive, con 
taining portraits and biographical with 
informative sidelights on the wages and working con 
ditions of half a century ago. The senior man of the 24 
we may mention, is Mr. Alfred Groom, scalemaker, whos 
service began in the Avery workshop in Moat-lan 
Birmingham, in 1883, when he was ohly ten years old 
and whose father, starting in 1844 at the same age, als 


held a reunion at 


notices, som 


' spent his whole working life with the firm. 
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NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—The Welsh steam-coal market 

ontinued very firm throughout the past week. There 

as been a brisk demand from both home and foreign 


ENGINEERING. | 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Extensive transactions in iron and 
steel are reported to have been made. Commercial 


sers, but in view of the difficulties confronting operators | business is still severely restricted, but acquisition 


arranging colliery stems the amount of new business 
iat could be negotiated was extremely limited. Collieries 


} 


licences for the requirements of the war industries are 
obtained fairly readily and priority buyers are placing 


ere still concentrating on meeting the requirements | sybstantial orders for supplies during the current quarter. 
f the priority users and little coal was available for | Under normal conditions the rise in cost of production 


rdinary industrial purposes. 
under negotiation was in respect of forward 
On export account there was a brisk inquiry, 


susiness 
liveries. 


e home section as far as possible, little new business 
could be done. Best large coals were in steady request, 
but eurrent productions were used to meet contract 
icliveries and the tone was steady. There was a brisk 
demand for the sized kinds which were well provided 
vith outlets and were very firm. Strong conditions 
continued to rule for the bituminous small classes which 
were almost entirely sold for some time to come. The 
high-grade dry steam smalls were busy and firm, but 
the inferior kinds received little attention and could 
usually be obtained readily for early delivery. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Tron and Steel.—Still greater production is being 
achieved at the steel and engineering works with the 
help of what was formerly unskilled labour. Valuable 
assistance is being afforded by staffs at training centres 
who are quickly turning out useful employees. More 


women are being employed at steelworks, and as high a 


percentage as 20 is being employed at a leading works ; 
there is a prospect of the percentage being increased 
to 25 in the nearfuture. There is still a heavy demand for 
colliery equipment. Development schemes at collieries 
had been arranged a long time before the war for the 
working of 34 shifts to 4 shifts a week at the most, and 
the urgent need to institute full-time working and 
accelerate development underground imposed a strain 
upon colliery equipment supplies which has scarcely 
been overtaken. Reserves of stores are now being built 
deliveries of steel arches, tubs, screens, con- 
mechanical picks and coal-cutting machinery 
are being made to collieries at a more satisfactory rate. 
In spite of the heavy claims of the war industries upon 
production, Sheffield firms have done everything possible 
maintain supplies to their customers in various 
Dominions, and have attained Some measure of success 
in that direction. There are cases, however, in which 
it has been deemed expedient to grant, to Dominion 
firms, licences to manufacture specific products for which 
Sheffield firms hold patent rights. 

South Yorkshire Coal Trade.—There is enough 
coal to meet the needs of all users, but essential require- 


up. and 


veyors, 


to 


not 


ments are being met, and all priority claims are satisfied. | 


This has involved.the diversion of the smaller sizes of 


household qualities of coal to factories and gas and 
electricity undertakings, but has made it possible to 
build up some stocks at works for winter use. Un- 


fortunately the disputes at collieries have not all been 
settled ; 
duction South Yorkshire Searcity of 
impossible to meet 
There is a fair coastwise trade, 
is well maintained in washed 
been possible to build up stocks 


at 
supplies makes it 
from neutral countries. 
bunkering 
mixtures. It has not 


some pits. 


and business 


Consequently the limited | would have been followed promptly by advances in the 


market quotations, but satisfaction is expressed that 


: . | other financial methods may be adopted to avoid any 
it in view of the necessity for maintaining supplies for | 


variation in the fixed prices of iron and steel. The con- 
tinued scarcity of hematite prevents the possibility of 
any relaxation in the control of distribution and the 
output of refined iron is quickly absorbed, but other 
qualities of pig are in ample supply. As regards steel, 
interest still centres on the efforts being made to deal with 
the heavy demands for special descriptions and plates. 


Cleveland Iron Trade.—Consumers of foundry iron 
are receiving satisfactory deliveries from the Midlands. 
The output on Tees-side is still irregular and light. 
Slightly more business is passing through the hands of 


merchants, though users, in general, are dealing directly 


with the producers. 


Basic.—The output of the basic blast furnaces on 
Tees-side is sufficient to enable occasional small additions 
to be made to reserve supplies after the heavy demands 





a number of youths continues to hold up pro- 
| 


inquiries for coal | 


f coke at depots to the extent common in peace time, 


but rather more soft coke is being offered. 








The news of the death 
28 at his home, at Maple Bluff, of Mr. Hobart 
reached us from the United 


THe Late Mr. H. 8. JOHNSON. 
1 May 
stanley Johnson, has just 


States. 


lirectors and a former president of the Gisholt Machine 


ompany, Madison, Wisconsin, was the last surviving 
of the late Mr. John A. Johnson and was born in 
Madison on October 7, 1873. He entered upon a three 


rs’ course of study in mechanical engineering at the 
versity of Wisconsin in 1890 and afterwards received 
tical training in the shops of the Gisholt Machine 
( many which his father had founded in 1888. 
1897 
super 


this capacity for many years. 


Mr. Johnson, who was chairman of the board of | , . 
| of the Orders and their advantages from the point of view 


| 


| 


| 


of the producers’ own steelmaking plants have been 
met, but provides no iron for other purposes. 


Hematite.—The demand for hematite is still con- 
siderably in excess of the supply and delivery allocations 
are conceded only if the control of distribution authority 
is satisfied that applicants are unable to obtain any other 
|iron suitable for the work in hand. Refined iron is 
| passing into use, instead of hematite, in increasing quan- 

tities and the bulk of the July make is required for that 
| purpose. 


Iron Ore.—The reduced imports of iron ore are 
| causing supplies to be somewhat below the demand and 
| necessitate the extensive use of native ironstone. Efforts 


jare being made to enlarge still further the heavy 
| production of the latter. 
Manufactured Iron and Steel.—Deliveries of semi- 


finished iron and steel are on a somewhat increased 
scale, but are still insufficient to meet the current re- 
quirements fully ; some use of shell-discard steel at the 
re-rolling mills is still necessary. Manufactured-iron 
firms are turning out a substantial tonnage, mostly of 
heavy products. All branches of the steel industry are 
busily employed and some plants are operating at their 
maximum capacity ; full activity at the works through- 
out the present quarter is ensured. The only com- 
| modity for which the demand is rather quiet is heavy 
structural steel. The heavy outputs of open-hearth steel 
and special qualities of steel are taken up promptly 
as they become available and some difficulty is experi- 
enced in meeting the increasing demand for the latter. 
Priority attention is given to the extensive specifications 
|for shipbuilding requisites and miscellaneous railway 
material is in great demand. Steel for colliery purposes 
is being ordered extensively. 


Scrap.—The demand for iron and steel scrap is easier, 








as users have covered their requirements, to a large | 
extent, but good heavy steel is still in considerable 
request. 

GUIDE TO ESSENTIAL WoRK (GENERAL PROVISIONS) 


OrpDERS.—The Ministry of Labour and National Service, 
James’s-square, London, S.W.1, have issued a useful 
leaflet guide to the Essential Work (General Provisions) 
Orders. The Guide, which is in the form of question 
and answer, gives detailed information on the meaning 


St. 


of the employee. Particulars concerning suspension from 
work, absence from or lateness at work, and prosecutions 
for offences, are also included. 


INSTITUTION OF ELECTRICAL ENGINEERS.—The Council 


In | of the Institution of Electrical Engineers have awarded 
at the age of 24, Mr. Johnson was made shop a number of premiums in respect of papers submitted by 
intendent and works manager and continued in| student members during the 1941-42 session. 
In 1917, at the request of | to the value of 101. have been awarded to Mr. B. Calvert, 


Premipms 


the U.S. War Department, Mr. Johnson supervised the | B.Sc. (Eng.), of Sheffield ; Mr. W. P. Jones, of Bath; Mr. 


construction and subsequent operation of the North-West | R. A. 
Later he became vice- B.Se., of Newcastle-upon-Tyne. 


Ordnance Works, at Madison. 


Joseph, of Wolverhampton; and Mr. D. Little, 
Premiums to the value 


president of the Gisholt Company and, in 1931. on | of 5l. have been awarded to Mr. S. H. Bowers, B.Sc., of 


the death of his 


brother Carl, was made president. | Waterhouses, Durham ; 


Mr. J. K. Clark, B.Eng., of 


)wing to failing health Mr. Johnson resigned the presi- | Bath; Mr. A. E. Cunningham, of Leeds; Mr. E. Jeffrey, 
lency in 1940 and was succeeded by his son, Mr. G. H. | of Newcastle-upon-Tyne ; Mr. J. Jones, of Manchester ; 


Johnson, the present head of the firm. 
vas elected a member of the American Society of Mechani- 
i! Engineers in 1906. 


Mr. H.S. Johnson | Mr. E. D. Knight, of Newcastle-upon-Tyne ; Mr. F. A. 


Milne, of Glasgow ; and Mr. F. W. Page, of Newcastle- 


upon-Tyne. 








NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-day, 
5.30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. Informal Meeting. Discussion on “‘ War-Time 
Problems, Planning and Performance,”’ to be opened by 
Mr. A. G. Ramsey. 


INSTITUTE OF ECONOMIC ENGINEERING (Formerly THE 
INSTITUTE OF ESTIMATORS.—PLANNING AND TIME STUDY 
ENGINEERS).—Sunday, July 12, 2.30 p.m., The Waldorf 
Hotel, Aldwych, W.C.2. “ Time Study Basis for Plan- 
ning and Production Control,” by Mr. W. T. Laxton- 
Roberts. 


INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section : Monday, July 13, 7 p.m., The College of Tech- 
nology, Manchester. Informal Discussion on “ Produc- 
tion Problems.” 


INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday. 
July 14, 5.30 p.m., The Institution of Mechanical En- 
gineers, Storey’s-gate, St: James’s Park, Westminster, 
8.W.1. Joint Meeting with The Institute of Petroleum 
and the Chemical Engineering Group of THE SOCIETY OF 
CHEMICAL INDUSTRY. ‘“‘ The Separation of Gases,”’ by 
Dr. M. Ruhemann. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel Trade.—The Scottish steel trade is still 
active and the demand for plates, in particular, is exceed- 
ingly heavy. Shipbuilders and boilermakers are specify - 
ing freely. In the shipyards, contracts for naval vessels 
and mercantile tonnage are progressing rapidly. Steel 
production is increasing steadily. The raw-materials 
position is satisfactory at the moment as a large tonnage 
of steel scrap has been received recently—much of it 
through the railings campaign. There is a ready market 
for light material and black-steel sheet makers’ order 
books are well filled with Government contracts which 
are sufficient to ensure full-time working for some 
months to come. Corrugated sheets are urgently 
required, as also are plain sheets for containers of all 
kinds. The following are the current. quotations :— 
Boiler plates, 171. 12s. 6d. per ton; ship plates, 161. 3s. 
per ton; sections, 151. 8s. per ton; medium plates, 
4 in. and thicker, rolled in sheet mills, 24%. 15s. per ton ; 
black-steel sheets No. 24 gauge, 221. 15s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. 
per ton, all for home delivery. 


Malleable-Iron Trade.—There has been little change in 
the malleable-iron trade of the West of Scotland during 
the past week and contracts recently placed are keeping 
the plants fairly well employed. Satisfactory stocks of 
raw materials are now held and collections are still being 
made. The re-rollers of steel bars have a little more work 
on hand but not sufficient to ensure continuity of opera- 
tions for a long time ahead. Supplies of semies are ample 
for all purposes. Quotations are as follows :—Crown 
bars, 151. 12g. 6d. per ton; No. 3 bars, 131. 12s. 6d. per 
ton; No. 4 bars, 131. 17s. 6d. per ton; and_ re-rolled 


| steel bars, 171. 15s. per ton, all for home delivery. 


Scottish Pig-Iron Trade.—The Scottish pig-iron makers 
are fully employed and the total output from the furnaces 
in blast is quickly disposed of to the regular consumers. 
Producers, therefore, are not able to accumulate stocks. 
Hematite and basic iron are in great demand and the 
recent improvement in orders for foundry grades is well 
maintained. Prices are steady and to-day’s market 
quotations are as follows :—Hematite, 61. 18s. 6d. per 
ton, and basic iron, 61. 0s. 6d. per ton, both delivered at 
the steelworks ; foundry iron, No. 1, 61. 5s. 6d. per ton, 
and No. 3, 6l. 3s. per ton, both on trucks at makers’ 
yards. 








EMPLOYMENT OF WOMEN IN AIRCRAFT INDUSTRY. 
One firm engaged on the production of bombers has a 
details viewing room which is staffed entirely by women, 
all of whom, including the section leader, have been 
upgraded from the assembly shops. 


CONTROL OF CorR.—The Ministry of Supply have 
issued the Control of Coir (No. 1) Order, 1942 (S.R. & O. 
1942, No. 1203, price 1d.), prohibiting the purchase and 
sale of coir fibre and yarn in quantities exceeding 5 cwt., 
except under a licence or special or general direction issued 
by the Minister of Supply. Coco-bristle fibre for brush 
making is excluded from the Order. All enquiries should 
be addressed to the Ministry of Supply, Coir Control, 
Washington Hotel, Chester. 
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LOCOMOTIVE REPAIRS ON THE 
L.M.S. RAILWAY. 


IN normal times, repairs to locomotives usually 
consisted of the replacement of the damaged part by a 
new casting or forging, since neither time nor material 
were of such importance as they are at present. In 
these days the quickest and most economical way of 
effecting a repair must be employed and two recent 
instances of repairs to locomotives belonging to the 
London, Midland and Scottish Railway are described 
below, and illustrated by Figs. 1 to 5 on this page. 

The first case is illustrated by Figs. 1 to 3. An inside- 
cylinder locomotive was recently received at the 
company’s Derby works, with one of the cylinders 
broken, namely, that on the right in Fig. 1. The 
damaged area was that of the cylinder barrel and part 
of the port, fortunately in a position éasily accessible 
when the valve chest cover was removed, as will be evi- 
dent from Fig. 2, which gives a view of the cylinder wall 
looking into the chest in the direction of the repair. A 
view in the other direction, i.e., inside the cylinder, is 
given in Fig. 3, the renewed portion of the barrel in the 
vicinity of the port being clearly visible in the upper 
left hand quadrant. Some of the broken parts were 
The repair was 


missing when the engine was received. 


LOCOMOTIVE 


tNGINEER 





PARTS BY 


Locomotive SHOWING REPAIRED CYLINDER ON THE RIGHT. 


WELDING ; 


L.M.S. RAILWAY. 








Fig. 4. Reparrep Freep Pump. 














Fie. 3. Intertor or ReparRep CYLINDER. 


| effected by trimming the edges of the fracture and then 


making a wooden pattern from which a new section, 
with the port cored in, was cast. The new section was 
secured to the undamaged outer wall of the port in the 
chest by means of set screws, as will be clear from Fig. 2. 
The white parts in this view are locking plates under 
the set’ screw heads with suitable flanges round the 
heads to prevent the screws from slacking back. The 
new section, which was of cast iron, was then oxy-acety- 
lene welded, with bronze filler rods, to the barrel and it 
will be evident from Fig. 3 that the seam has been 
 chain-pegged ”’ also, this fastening being adopted as a 
precautionary measure rather than from necessity. The 
cross sectional area of the port was reduced by the 


repair by only 8 per cent. to 9 per cent., and the loco- | 


motive has since run some 20,000 miles without giving 
any trouble. 
as entirely satisfactory and its execution has saved the 
casting, machining and fitting of a new cylinder block. 

The second of the repairs mentioned above was to a 
boiler-feed pump for another locomotive and is illus- 
trated in Figs. 4 and 5. Both the barrel and the outer 
wall, there being longitudinal ports to the valve box, 
were so badly cracked as to be unfit for further service 
but, since some months would have been occupied in 
obtaining a replace part it was decided to repair the 





The repair may, therefore, be regarded | 





Fic. 5. REPAIRED Pump BaRREL. 


damaged casting. The pump is of the vertical type 
with an integral valve box, so that the broken casting, 
though not large, was of a somewhat mtricate nature. 
The small size made the repair awkward to carry out. 
The interior of the barrel was cracked from top to 
bottorh as will be evident from Fig. 5. The small 
diameter rendered it difficult to reach the bottom 
for the preliminary grooving along the crack and the 
deflection of the oxy-acetylene flame used in the sub- 
sequent welding proved troublesome. However, both 
operations were successfully carried out. The whole 
casting was carefully preheated before welding and 
bronze filler rod was used, as in the previous repair. 
The cracks in the outer wall although more extensive 
were more easily dealt with. Their extent will be 
| evident from both Fig. 4 and Fig. 5, the former showing 
clearly the nature of the weld. The pump, after 
repair, was tested hydraulically to a pressure of 250 lb. 
| per square inch without showing any sign of leakage. 








| 

INCREASE IN PrRIcE or CoKE.—Coke producers in 
| South Yorkshire have increased the prite of coke for 
| works and household use by 6s. 6d. a ton, owing to the 
increase in the price of coal. 
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THE STRATEGY OF 
PRODUCTION. 


In the course of the last few days we have learned 
| that after the evacuation from Dunkirk there were 
in this country only 200 light tanks armed with 
|machine guns, and 50 infantry tanks. That was 
|in the summer of 1940. As invasion was then a 
| definite possibility (even a probability), all avail- 
able tank-manufacturing capacity had to be de- 
voted to the production of the maximum possible 
number of armoured vehicles with which, as Mr. 
Churchill said in the House of Commons on June 2, 
“our troops could beat the enemy off the beaches 
when they landed, and fight them in the lanes and 
fields of Kent or Norfolk.” This involved concen- 
trating on existing types, “in which admittedly 
there were known defects,” but for the production 
of which jigs and plants were available. The 
decision to take this course was a major one in the 
strategy of production. It was taken by the War 
| Cabinet, and did not concern those responsible 
|either for the design or manufacture of tanks. In 
the circumstances of the time the procedure was 
| the only possible one, and no apology is required 
| for it. 
| This programme did not include any heavy tanks 
| compesenes with those of which the German army 
|had many. It was known that Germany had been 
developing this weapon over many years as one 
item in its war plans, and it was clear from the 
first that at best we should be under a severe handi- 
cap. Accordingly, in June, 1940, the Prime Minister 
“called a meeting of all authorities to design and 
| make a new tank, capable of speedy mass produc- 
tion and adapted to war conditions to be foreseen in’ 
1942." The work of those who Mr. Churchill called 
“all the highest expert authorities,” resulted in 
the design of the A22 tank, later known as the 
Churchill. It was “ ordered off the drawing board 
and large numbers went into production very 
quickly.” As was widely known in_ technical 
circles, and as we are now Officially told, the tank 
proved to have “many defects and teething 
troubles.” There is nothing surprising in this. It 
|is doubtful if any motor-car firm would attempt the 








mass production of an entirely new type of car in 
less than two years, and it would certainly not order 
it in quantity “ off the drawing board.”” Compared 
with a heavy tank, even the most radically-new 
motor-car model would be a simple job, and it is 
a tribute to the A22 tank that it will “ prove, in 
the end, a powerful, massive and serviceable 
weapon of war.” The conditions under which its 
designers had to work were s0 unfair from a technical 
point of view that it would have been no matter for 
surprise if it had had to be abandoned. 

Sir John Wardlaw-Milne said in the debate in 
the House of Commons on July | that “ we had 
had five Ministers of Supply and each Minister 
had appointed a different man to supervise tank 
design. Not one of these men had had previous 
experience of the construction of tanks.” This 
charge may be a true one, but it is necessary to 
remember that at the beginning of the war there 
were very few people in this country who had had 
experience in the construction of tanks. The 
reason for this lay in the Ministerial and national 
policy in reference to armaments which Britain 
had pursued over many years, and about which it 
is useless now to complain. Had we had more, or 
any, experience in the design of heavy tanks, it is 
possible that the ** Churchill ” would not have been 
put into production “ off the drawing board.” We 
do not know who ordered this, but the incident 
suggests the overriding of technical by lay opinion. 
Matters were certainly urgent, and it is easy to be 
wise after the event, but the engineers concerned 
probably realised from the first thet time, in the 
long run, was probably more likely to be gained 
than lost by allowing a period for development. 
Manufacturing capacity and material could have 
been arranged for in the interval. Had any one 
in the emergency which existed been bold enough, 
and had the authority, to insist that a few more 
months should be devoted to development, it is 
likely that the position to-day would be better 
than it is. Total production might not have 
reached so high a figure, but even fifty entirely 
satisfactory tanks are mose useful than five hundred 
which have not emerged from a stage of constant 
breakdown. Machines that will run only a score of 
miles before having to be hauled back to the shops 
are a liability, not an asset. The cheerless situation 
indicated by this remark is now in the past, but 
production without adequate preparatory work has 
not saved time. No Churchill tank has yet been 
in action against the enemy. 

This incident raises the whole question of the 
strategy of production. Military strategy is con- 
trolled by men with military experience ; if the 
best results are to be obtained, it is necessary that 
production strategy should be controlled by men 
with production experience. Those who have 
insufficient knowledge of the issues involved are 
likely to do more harm than good when they give 
instructions affecting highly technical matters. 
We have had at least one case of a Cabinet Minister 
claiming credit for putting a new type of aero- 
engine into production without waiting for tests. 
This class of uninstructed activity does not result 
in increase in effective production: it hampers it. 
During the last war we heard much of men of 
“push and go.” The phrase has not been revived, 
but.examples of the type of activity it represents 
have not been lacking. Progress is not assisted 
by pushing, if the pushing is in the wrong direc- 
tion. 

Probably the most successful Ministry of those 
created during the war has been that dealing with 
Food. An obvious reason for this is that it has 
been placed in charge of a Minister who has had 
years of experience in the questions of wholesale 
buying and retail selling which are involved. Had 
it been realised from the first that munitions supply 
equally involve special knowledge and special ° 
training, we might have had a Minister for this pur- 
pose with experience to deal with these essentially 
technical problems on an understanding basis. We 
do not imply that it is the business of the Minister of 
a Supply Department to attempt personally to 
direct the activities of the great chain of manu- 
facturing plants which, in effect, he controls. His 
business is to plan and supervise the general opera- 





tion of a strategy of production. Of the thousands 
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of questions which arise concerning the manufacture 


factories, some will be of sufficient importance to 


demand his personal attention, but in general, his 


business is one of policy not of detail. 
The report on “ Increasing Production ” recently 
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created problems of some complexity in the years @ 
) : 5 


of particular products, or the operation of particular} REFUGEES AND INDUSTRY. | immediately preceding the outbreak of war. Their 


arrival began at a time when the country was onl, 
| beginning to recover from the prolonged depression 
}and unemployment was still widespread ; hence the 
conditions imposed by the Government that the 


published by the Institution of Production Engineers, | close study of the immediate circumstances of their | refugees must re-emigrate as soon as possible, and 
and which we reprint in abridged form on page 24, | own time and industrial environment, but they do| that they must not engage in many forms of paid 


furnishes excellent examples of the types of problem 
which a Minister of Production has to handle. 
The questions dealt with in the report concern, in 
detail, the tactics rather than the strategy of pro- 


duction. It is no business of the Minister to attempt 


personally to examine parts from the point of view 
of having them re-designed in order to reduce both 
material and man-power-hour charges. This pro- 
cedure may result in remarkable savings, as the 
report shows, but it is none the less not the Minister's 
job to attempt to examine the details of the pro- 
cedure by which such savings may be made. It is, 
however, very much his job to realise the wide 


implications of the examples which the report | 


quotes and to ensure that suitable members of his 
department should be detailed to apply the * con- 
stant attention to the potentialities of modifications 
to design ” for which the Institution of Production 
Engineers calls. Only a man with a background 
of technical experience is in a position to appre- 
ciate the significance of this matter. We have 
no doubt but that a Minister of Production is inun- 
dated with suggestions. Many, or probably most, 
are no doubt useless, but some are of value. These, 
only a man with a background of technical experi- 
ence can appraise. 

The matter with which the report deals under the 
term Nationalisation is an aspect of production 
strategy. The enormous mass of detailed adjust- 
ment which the proposals would involve is a matter 
of tactics. The question the Minister of Production 
has to decide is whether the possible benefits of the 
suggestions made would justify the work involved 
in putting them into operation. This work would 
not fall on him, but it is his business to be in a 
position to judge whether he would be warranted 
in instructing others to undertake it. Had our 
Minister of Production been a man whose life had 
been spent in the running of large engineering 
factories, he would approach this decision with a 
much clearer comprehension of both of the advant- 
ages and of the difficulties of the measures proposed. 
This is not a suggestion that the Minister should be 
a super-technical man who would decide every 
matter for himself and in the light of his previous 
career. There is no man whose experience has 
covered more than a small part of the field repre- 
sented by the munitions programme. The technical 


Minister, however, would understand the point of | 


view and arguments of his advisers in a way that 
the most brilliant outsider cannot possibly do. 

This article is not a plea for the appointment of 
a new Minister of Production. We have had too 
many changes as it is. It is a plea, however, for 
the placing of all possible authority in the hands of 
those who understand the problems involved. Our 
contention is reinforced by the Institution of Pro- 
duction Engineers’ report. The following quotation 


has reference to a specific activity of the Ministry, | 


but its implication covers the whole field of opera- 
“We have a strong conviction that the 
programmes is a highly 


tions. 
placing of production 


specialised matter, and that it will only be well | 


done with at least the close advice, if not the 
direction, of persons thoroughly understanding the 
principles of production.” That Mr. Lyttelton has 
read this report was made evident by his speech to 
the South Wales Institute of Engineers, at Cardiff, 
on July 3. He referred to the necessity for increas- 
ing shift working, which is one of its important 
recommendations, and dealt with savings which 
might be made by simplifications in design. In this 
latter sphere, he said, we had much to learn from 
the United States. In this he is undoubtedly correct, 
but neither the South Wales Institute of Engineers 
nor anyone else can increase production by altering 
design unless the policy of the Ministry of Produc- 
tion makes it possible. The Minister cannot alter 
design, but he can frame and enforce a course of 


| not regard these circumstances, as a rule, in the 
| light of history in the making ; their interest extends 
| forward, because they are concerned to predict as 
| accurately as possible the trends upon which their 
future prosperity depends, but, if it extends into the 
| past at all, beyond the period covered by personal 
| recollections, their views and impressions are com- 
monly bounded by that somewhat vaguely defined 
and frequently misunderstood sociological trans- 
| formation known as the Industrial Revolution. The 
| term is a convenient one, but its convenience ought 
| not to lead to misinterpretation of its meaning or 
|the character of the change that it implies. The 
so-called Industrial Revolution was not a sudden 
| upheaval, comparable to the violent changes in the 
established order of States to which the word 
revolution is applied in the political field. It was, 
in fact, no more than an accelerated evolution ; and 
evolution is an essential condition in any healthy 
society, continuing inevitably, and not to be 
delimited by arbitrary divisions of time. 

There have been other accelerations of evolution, 
in plenty, apart from that associated with the 
advent of the steam engine ; some international in 
their scope, but others of hardly more than local 
significance. The unknown inventors of the wheel 
and axle, the windmill, sail propulsion of ships, 


early devices for irrigation, have produced changes 
in the lives of nations quite as important and far- 
reaching, in their day, as any deriving from the 
work of Savery, Newcomen and Watt. These are 
fundamental developments which have become 
international so long ago that they are now part 
of the common inheritance of useful knowledge. At 
some time and place, however, they were not inter- 
national or even national, but purely local ; and an 
important branch of the studies of the specialists 
among economic historians is the determination of 





which it took from one inhabited part of the globe 
to another. Some part of this diffusion of know- 
| ledge is traceable to the influence of trade; but 
jthere must have been still earlier stages in the 
process, by which the foundations of that trade 
were first laid, and there is little doubt that the 





large communities, played a great part in widening 
the field of application of most of the industrial arts 
|on which modern civilisation is based. 

This is a process to which the development of 
| British industry has been particularly indebted in 
ithe past. 


| Twelfth Century onwards ; the exodus from France 
of the Huguenots, about 100,000 of whom settled in 
this country, marked the beginning of many local 


industries in the districts where they settled, glass | 


manufacture being one of particular note ; and the 
foundation of many British families of Dutch origin 
is traceable to the disturbed conditions obtaining 
in the Low Countries in the Seventeenth and 
Eighteenth Centuries. 
that an appreciable part of the long-standing com- 
mercial supremacy of Great Britain is attributable 
to the attraction which the relative freedom 
British living conditions has exercised upon men of 
skill and acumen who have found it impossible to 
apply their abilities in security on the Continent. 
|The process has developed even more markedly, of 
course, in the United States, as is evidenced by the 
diverse nationalities represented by the names of 
prominent American industrialists, especially during 
the past half-century ‘or so. As Sir John Hope 
Simpson, formerly vice-president of the Refugee 
Settlement Commission at Athens, has observed, 
| there is no instance of a country which has suffered 
by the assimilation of refugee immigrants. 


At the present time, these islands contain a more 


action which enables other people to do so. That is| than usually large population of refugees from the 


what he is there for. 


northern and central parts of Europe, whose coming 


methods of extracting and working metals, and the | 


the means of their dissemination and the courses | 


enforced migrations of refugees, both singly and in | 


The weaving industry owes much to the | 
|repeated immigrations of Flemings, from the | 


It is not too much to claim | 


of | 


employment. In the light of subsequent events, it 
is open to question whether this latter condition 
| was so wise as it appeared, no doubt, to its sponsors ; 
‘certainly, it resulted in the departure to other 
| countries, notably the United States, of many skilled 
scientists and others whose services might hay 
proved a valuable asset in present circumstance 
Other refugees, however, did succeed in establishiny 
themselves in this country without infringing the 
| discouraging regulations and have shown once again 
| the value of initiative and determination in ove: 
| coming obstacles that might well have been accepted 
| as insuperable in rendering themselves self-support - 
| ing and productive members of the community. 
Something of what they have accomplished is set 
| forth in a pamphlet* recently published under the 
| auspices of the Christian Council for Refugees from 
Germany and Central Europe, and bearing the title 
|which heads this article. Reasons of national! 
| security are responsible, presumably, for the anony- 
|mity with which the various establishments ar 
| veiled, but the illustrations cover the manufactur 
}of leather belting, electric torches, leather and 
| fabric gloves, cotton fabric, and cigarette papers. 
as well as the printing of silks by a special process 
Reference is made, also, to a variety of plastic goods, 
paint brushes, varnishes, paints and enamels, indus- 
trial chemicals, springs, valves, metal tubing and 
optical glass, among a number of products of less 
directly engineering interest. Of some note, too, is 
the Czech factory, originally laid out for the produc- 
tion of steel furniture and tools, which produces as a 
sideline 100 tons of drawing pins a year. Apparently, 
they are mainly of the type commonly used to 
secure black-out curtains. We might suggest that 
there is a distinct field, when circumstances permit, 
for the production of really high-class drawing pins 
for drawing-office use, properly shaped to enable a 
T-square to slide over them. 





An important point about these manufactories 
established by refugees is that, not only do many 
| of them represent additions to the types of product 
made in this country, but they provide continuous 
}employment for a considerable number of British 
workpeople, apart from those who construct the 
plant for the various ventures. The number has 
been put as high as 30,000; and, although the 
demands of the munitions industries and the Forces 
have made deep inroads on this personnel, and the 
‘concentration policy of the Government has 
interfered to some extent with the development of 
businesses manufacturing goods that are now 
regarded as non-essential, there is no doubt that the 
refugee initiators have made a useful contribution 
to the advancement of British industry, and will 
continue to do so after the war if no short-sighted 
legislation or ill-informed popular prejudice inter 
venes to prevent them from re-establishing their 
trading connections. 

As Dr. J. H. Clapham, Vice-Provost of King’s 
College, Cambridge, and formerly Professor 
Economic History in Cambridge University, states 
in his foreword to Mr. Salway’s pamphlet, the 
majority of refugees in this country to-day ar 
“capable, equipped with knowledge and abilities 
ready for immediate use, or are so eager and adapt 
able that they readily acquire new and wanted 
capacities.” It has been a standing complaint for 
generations that so many of the emigrants from the 
| British Isles to the Colonies and countries overseas 
| have been of just that virile and independent typ: 
| that should be encouraged to remain in the land of 
|their birth. Britain is benefiting now from th: 
| nations that they have built up, and,should benefit 
|in like manner from the efforts of the newcomers to 
|this country, who, driven from their own, have 
shown themselves to possess the ability to rise 
| superior to adversity. 


ot 





By C. C. Salway. London: 
{Price 1s. net.] 


| * Refugees and Industry. 
' Williams and Norgate, Limited. 
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designed stresses of 28,000 lb. and for factories, etc., 
30,000 lb. per square inch. In the last instance 
this stress is rather more than 85 per cent. of 
| the yield point and, in this connection, Mr. Disney 
| cites the recommendation of the American Railway 
THE Order prohibiting the waste of fuel, announced | Engineering Association that bridges need not be 
hy the Minister of Fuel and Power in his broadcast | considered unserviceable until the steel is stressed 
eech on June 28 and discussed in an article on up to 80 per cent. of the yield point. He also states 
page 12 of last week's issue of ENGINEERING, was | that “the Germans are using a working stress of 
placed on sale on July 2 (S.R. and O., 1942, No. | 30,000 Ib. per square inch,” but no information is 
1261, price Id.). Unlike some official regulations, given as to the yield point of that steel. Mr. Disney, 
it goes to the root of the matter in the first para- | however, is on surer ground when he points out that 
graph, which decrees categorically that “ No|a review of thousands of steelworks reports in his 
person shall (a) in using or consuming any fuel | office covering steel purchased in the last three 
waste it or allow or cause the waste thereof ; (b) use | years showed not a single case with a yield point of 
or allow or cause to be used or consumed any fuel | jess than 36,000 Ib. per square inch ; usually it was 
sive in such manner as will effect all reasonable | nearer 40,000 Ib. per square inch. The Canadian 
economy in its use or consumption.”” The term | National Railways require a minimum yield point 
fuel’ is subsequently defined as meaning “ coal, | of 35,000 Ib. per square inch and the American 
paraffin oil, gas, electricity, liquid fuel and specified | Society for Testing Materials one of 33,000 Ib. per 
fuel”; “coal” includes coke and any manu- square inch. The whole of Mr. Disney’s argument 
factured fuel of which coal, anthracite or coke is the | eannot be reproduced here but his views, backed by 
principal constituent ; “liquid fuel” covers the | 37 years’ experience as a designer of bridges and 
usual oils used as fuel, “* and any similar product of | other structures, deserve more than casual attention ; 
petroleum or shale by whatever name or descrip- | to the spirit that animates them not even the most 
tion it is known or described,” together with gas | conservative of designers can take exception. 
tars, pitch, creosote, blends of pitch and creosote, | 
und “ any of the oils known as coal tar oils”; and 
* specified fuel’ means any substance, other than 
those previously mentioned in the Order, ‘ which 
when used or consumed generates light, heat or 
specified in a direction given by the 
Minister.” Fuel will deemed to have been 
‘wasted’ if it is consumed without reasonable 
necessity, or in excess of reasonable quantity, or if 
its consumption could have been avoided by the 
use of some other available fuel, suitable for the 
purpose, or if all reasonable steps have not been 
taken to reduce the consumption and to maintain 
fittings and appliances” in the most efficient 
condition. The use of fuel solely for the purpose of 
advertisement is prohibited. The Minister is 
empowered to issue directions regarding economy 
in the use of fuel, and to “require any person 
carrying on any undertaking to employ, for the 
purposes of preventing the waste of fuel, . . such 
persons as may be specified ; and the direction may 
specify the manner in which the persons so em- 
ployed are to perform their duty.” Finally, it is 
provided that “ any person . . . authorised by the 
Minister in that behalf may, with a view to securing 
compliance with this Order, enter and inspect any 
premises in or at which he has reason to believe 
that any fuel has been, is being or is likely to be 
used or consumed and may inspect and test any | 
fitting or appliance . . . for use in connection with 
or for the purposes of such use or consumption.” 


NOTES. 


THe Waste or Fvext Orper, 1942. 





THE MECHANISATION OF FARMING. 


Some particulars are now available of the activities 
of the recently constituted Agricultural Machinery 
Development Board, of which the Earl of Radnor 
is chairman. The Board consists of 18 members, 
of whom eight, including Lord Radnor, represent 
the farming interest, and two are representatives 
of agricultural labour organisations. The engineer- 
ing members comprise four representatives of 
firms manufacturing agricultural machinery and 
implements, and the Superintendent of the En- 
gineering Department of the National Physical 
Laboratory. Of the three remaining members, 
one represents the Agricultural Research Council, 
and the other two have been selected as hav- 
ing had great experience of county agricultural 
education and advisory work. The Board would 
seem, therefore, to be well constituted to handle 
its wide duties, which include, among the con- 
sideration of general matters relating to agricultural 
| mechanisation, the testing of agricultural machin- 
ery and implements, and questions of uniformity 
and standardisation. 
the Board, which covers the whole of Great Britain, 
has been the provision of a National Institute of 
Agricultural Engineering, now being set up at 
Askham Bryan, near York, at present in buildings 
belonging to the Yorkshire Council for Agricultural 
Education. After the war, it is intended to transfer 
the organisation to permanent quarters near by ; 
meanwhile, adequate workshop facilities and a 
| qualified staff are being assembled in readiness. 
The new Institute has, as its nucleus, the Institute 
of Research in Agricultural Engineering, which has 
been transferred from the University of Oxford to 
|the Ministry of Agriculture and Fisheries. The 
Director of the Oxford organisation, Mr. 8. J. 
Wright, M.A., becomes Director of the new National 
| Institute, in which emphasis will be placed on test- 
ing, adaptation, etc.; that is, on practical work 
rather than the pure research which has been, 
hitherto, the primary pre-occupation of the Oxford 
Institute. At the same time, assistance on the 
theoretical side will be given, as required, either by 
the Agricultural Research Council or the Department 
of Scientific and Industrial Research. The exact 
value of the National Institute to agriculture will 
naturally depend upon the degree of co-operation it 
receives from manufacturers and farmers. The 
manufacturer should be able to regard it as a general 
clearing house for data on the performance and 


power .., 


be 





Lower Factors oF SAFety. 


It is not so long ago that the slogan “ Safety 
First ’’ was discarded in connection with a national 
organisation, the ultra-cautious outlook engendered 
by its excessive use having had a somewhat disabling 
effect. It would appear that this view is being taken 
of that familiar refuge of the unenterprising designer, 
a high factor of safety, since Mr. C. P. Disney, a 
well-known bridge designer of the Canadian National 
tailways, roundly states that Canada’s war effort 
is being handicapped by adherence to wider margins 
than are now justifiable. Mr. Disney’s case is fully | 
argued in a long letter to the editor in the May 
issue of Roads and Bridges, Toronto. Briefly, he | 
holds that structural steel ought to be made to go 
farther in these days of shortage and is so confident 
of his case that he suggests a permanent change of 
practice regarding the factor of safety. When 
designing highway and railway bridges for perman- 
ent use, with structural steel having a yield point 


of 35,000 Ib. per square inch, or over, he advocates | 

that a designed stress of 24,000 Ib. per square inch | mit for test and demonstration new or improved 
should be allowed, instead of the present limits of implements and machines. As regards existing 
18,000 Ib. to 20,000 Ib. per square inch. For | equipment, the Institute will carry out experiments 
factories and other buildings intended as permanent | and demonstrations to ascertain if, and how, it can be 


structures and not subjected to live load, a designed | better utilised, so that the manufacturer can deter- 
stress of 28,000 lb. per square inch is recommended | mine whether any new machine, or modification of an | 


The first major action of | 


specific uses of agricultural machinery, and to sub- | 





constructed by the Institute or by acting on its 
expert opinion, would enable manufacturers to 
assess correctly the potentialities of the ideas. 
The farmer himself is capable, in some instances, 
of devising machines of considerable promise, 
but generally has not the means to translate 
his efforts into a form suitable for production in 
quantity. He will now have the benefit of help and 
criticism from the Institute ; though, so far as we 
| are aware, it has not been disclosed whether or not 
the services of the Institute, in such matters, are 
to be gratuitous. 


CONTROL OF TUNGSTEN-STEEL ScRapP. 


Under the powers conferred upon him by clauses 
55 and 98 of the Defence (General) Regulations, 
1939, the Minister of Supply has issued the Control 
of Iron and Steel (No. 24) (Scrap) Order, 1942 (Sta- 
tutory Rules and Orders, 1942, No. 1270). The 
Order, which came into force on July 4, provides 
that every person having in his possession, in any 
premises, scrap steel containing tungsten shall 
segregate it and keep it segregated from all other 
scrap in one place on those premises. It is suggested 
that persons affected by the Order should put a 
receptacle in the place selected and notify their 
employees that all scrap steel containing tungsten 
must be put into the receptacle. The new Order, 
however, does not prohibit or restrict the owner of 
scrap steel containing tungsten from disposing of it 
in the ordinary course of business to a merchant, 
provided, of course, that the lattcr is licensed to 
buy it under the Control of Iron and Steel (No. 14) 
(Scrap) Order, 1940, and that the sale price is 
within the controlled maximum prices. Scrap 
iron and steel merchants should note that the 
existing S. series licences, which they hold, have now 
ceased to authorise them to acquire scrap contain- 
ing tungsten and that special licences, bearing 
the prefix ‘“‘ W,” enabling them to purchase this 
class of material, are to be issued. The new Order 
also alters the provisions of the Control of Iron and 
Steel (No. 14) (Scrap) Order, 1940, by fixing the 
maximum price for high-speed steel solid scrap. 
containing from 5 per cent. to 6-5 per cent. of 
tungsten and from 5 per cent. to 6-5 per cent. of 
molybdenum, at 9d. per pound, and for turnings 
of this material at 5d. per pound. 


UNDERFEED STOKERMAKERS’ ASSOCIATION. 


War-time fuel problems are primarily responsible 
for the formation, in affiliation with the Combustion 
Appliance Makers’ Association, of an Underfeed 
|Stokermakers’ Association, with headquarters at 
|the same address, namely, 12, Rickett-street, 
|Fulham, London, W.6. The chairman is Mr. 
| F. P. D. Scott, of Messrs. Prior Burners, Limited. 
|The major problem at the moment, it is stated, 
is to determine the extent to which “ degraded ” 
fuels, such as fines and slacks, can be burned in 
stokers of the underfeed type while maintaining the 
| required output of steam. Under peace-time con- 
| ditions, it was fairly well established that the best 
value for money, expressed in term; of B.Th.U. 
| per £, was generally obtained by the use of washed 
and graded fuels such as singles ; not because the 
| underfeed stoker could not handle degraded fuels, 
| but as a natural consequence of the then fuel- 
| price structure. If need be, the underfeed type of 
|stoker can be operated with a large percentage of 
| fines, with a wide variety of coke, and also with 
| caking coals, particularly in mixtures; and such 
| fuels as bituminous slacks can give results com- 
| parable with those obtained with sized fuel. The 
|impression that the underfeed stoker is unable to 
| function satisfactorily with war-time fuels is one 
| which the newly-formed association is concerned 
| to combat and the firms interested (at present some 





| 16 in number), having pooled their test experience 
on the burning of coals, have now produced a 
| classification of degraded coals which can be burned 
| efficiently on stokers of this type. Certain border- 
|line cases are now undergoing tests. In this work, 
the Underfeed Stokermakers’ Association has re- 


with the same class of steel. For the two types of | existing one, is likely to prove satisfactory from the | ceived valuable assistance from the Mines Depart- 


structure just mentioned, he would lower the factor | commercial point of view. This function should 
still further when they are not intended to be used | also enable an inventor to put his ideas into a form 
after the war. Thus, for bridges he would use ' which, either by means of a prototype machine 


ment. Regional committees are now being formed 
throughout the country to deal with queries arising 
from the use of appliances of this type. 
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LETTERS TO THE EDITOR. 


ENGINEERING IN THE SOVIET 
UNION. 


To THE Eprror oF ENGINEERING. 


Str,—In your issue of June 26, on page 516, there 


is a report of an address by Dr. A. P. M. Fleming on 
‘* Engineering in the Soviet Union.” 
the pleasure of hearing Dr. Fleming’s lecture, but 
as reported it seems to me to need a little amplifica- 
tion if electrical development in the Soviet Union is 
to be seen in true perspective. The following 
remarks are based on my visits to the U.S.S.R. in 
1936, 1937, and 1939, together with information 
supplied by YOKS and other Soviet authorities. 

The rate of progress should be emphasised. The 
total installed capacity of electric generating plant 
in thousands of kW., as at December 31, was 1,698 
in 1927; 4,677 in 1932; and 8,100 in 1937; while 
under the third Five-Year Plan capacity was to be 
further increased by the end of the current year to 
17,200,000 kW. There is no reason to doubt that 
this figure would have been reached but for the war. 
The Soviet planning system provides for building 
electricity consuming plants in correlation with 
increases in generating capacity. This ensures a 
favourable load factor. Although Soviet installed 
generating capacity was by 1937 about level with 
that of the authorised undertakings of Great Britain, 
the total output in the U.S.S.R. was 36,400 million 
kWh., as against 26,000 million kWh in Great 
Britain. 

Although the outstanding completed generating 
plant was that at Dnieprostroi, mention should be 
made of the Kuibyshev Hydro-Centre on the Volga. 
In 1939, work was already in hand on this, the 
largest electric power project in the world. On 
completion it will consist of 20 units of 170,000 kW 
to 180,000 kW capacity each ; i.e., a total projected 
capacity of 3,400,000 kW, or six times that of 
Dnieprostroi. The whole of the plant is being made 
in the Soviet Union, at the Stalin and Electrosila 
Works at Leningrad and elsewhere. Arrangements 
have been made to produce and machine on site such 
parts as are too large for transportation from a 
distance. The Kuibyshev project is itself only one 
item in a vast scheme for harnessing the Volga for 
power, transport and irrigation purposes. Some of 
the other Volga hydro-electric power stations are 
already completed. 
the smallest power plants are being developed ; 
wind, water, oil and tidal power being utilised. I 
suggest that such developments do not indicate any 
lack of initiative or reluctance to put new schemes 
into effect. Another item of importance is the 
general development of heat-and-power stations. 
Many Soviet cities now have extensive water and/or 
steam pipe networks supplying heat from the power 
stations to domestic and industrial consumers, 
thereby increasing the overall thermal efficiency. 

It is quite true that in the earlier stages the 
quality of industrial production was poor. Many 
of the best technicians and workers were engaged on 
war production of which foreigners saw nothing. 
A high percentage of the population had only 
recently emerged from conditions bordering on 
barbarism. There was a good deal of sabotage. 
The rate at which it was deemed necessary to 
industrialise the country (partly to afford a higher 
standard of life, partly to provide adequate national 
defence) was so rapid that many serious mistakes 
were made. Quite a few mistakes have been made 
even in so advanced a country as our own when 
working under high pressure during the war. 
Developments were also at first naturally imitative. 
As Professor C. H. Lander said recently at the 
Institution of Mechanical Engineers : “* The quickest 
way to design an appliance that will work is usually 
to follow well-tried principles.” 

The statement that the social counterpart to the 
industrial advance has lagged behind engineering 
requires a little qualification. It is true in the sense 
that construction of capital goods necessarily pre- 
ceded production of consumption goods. Also 
housing is still admittedly bad for the majority of 
people, though not more so than for the majority 
in the British Empire. In regard to public welfare 





I did not have 


At the other end of the scale | 





generally, such as organisation of health, recreation, 
educational and cultural services; reduction of 
working hours and abolition of unemployment ; in 
the provision of clubs, libraries, créches and other 
amenities for the workers and their families I should 
say that social development in Russia is now easily 
abreast of engineering achievement. 
Yours faithfully, 
The Leaze, Oxlynch, Hucu P. Vow.es. 
Stonehouse, Glos. 
July 3, 1942. 











THE DAMPING CAPACITY OF 
ENGINEERING MATERIALS. 


To THe Eprror or ENGINEERING. 


Sir,—I should be grateful if you would permit 
me to comment on the letter from Mr. F. Wakeham 
which appeared in your issue of June 26, on 
page 514. This letter, in effect, 
comments my colleagues and I have made in our 
|paper on the damping capacity of engineering 
| materials, and to which Mr. Wakeham takes excep- 
|tion. Mr. Wakeham agrees that with metals of 
low damping capacity mechanical contact between 
stylus and celluloid is undesirable and may give 
rise to errors, and I would suggest that an error 
of the same magnitude exists whatever the damping 
capacity of the material under test, and it is only 
of less importance because the relative error is 
smaller when the damping capacity is high. 
Unfortunately, the factors influencing the error 


| 


differences in pressure for example, are not known 
and this renders the method undesirable for precise 
and systematic work. I feel that the Cambridge 
Instrument Company, Limited, recognised this 
when their optical device was introduced, and they 
are to_be complimented on taking that step. 

For carrying out tests at elevated temperatures, 
reference is made to the method of heating the speci- 
men in the Cambridge instrument by a heavy 
current from a low-voltage transformer. We have 
tried out this method for certain other tests, such 
as creep tests, and have considered its use for 
damping tests. Our decision was that this method 
of heating is not a suitable one for accurate work 
| owing to the difficulty of ensuring constant an 
|uniform temperatures, both along the specimen 
}and from centre to outside, and constancy during 
| the actual test. 





| In conclusion, I would say that we have carried 
| out literally hundreds of tests using the Cambridge 
damping recorder, and the opinion expressed in the 
paper has been well considered. It is a very con- 
venient machine, but has certain disadvantages. 
| In the hands of an experienced operator it is capable 
|of doing very useful work, as we have found in 
| our extensive use of the machine. Its limitations, 
| however, must be recognised and for special investi- 
gations such as those reported in the paper it could 
| not be considered as satisfactory. 
Yours faithfully, 
W. H. Hatrrevp. 
| Atlas and Norfolk Works, 
Sheffield, 1. 
June 30, 1942. 








THE OPERATION OF THE CENTRAL 
REGISTER. 


To THE Eprror or ENGINEERING. 


Srr,—Mr. Charles Baxter, in your issue of June 26, 
page 514, discusses the methods used by the Central 
Register in assessing the personality and qualifica- 
tions of potential candidates for posts. I would 
hasten to say that there has been no attempt at 
elaborate indexing of personality values or educa- 
tional qualifications. One function of the Central 
Register is the maintenance of an up-to-date 
classified record of professional engineers and 
scientists, and it is important that such items as 
chronological history, special interests, state of 
health, salary and availability are included in the 
records. 

The present work of the Register is mainly devoted 
to providing candidates for vacancies created by 








confirms the 


introduced by stylus recording, such as slight | 


|and the Turin Exhibition in 1911. 
|war he was a member of the High-Speed Steel 
|Committee for Italy. 
him into close touch with many bfanches of Italian 


| articles to our columns. From 1902 to 1914, also, 


war-time conditions. The urgent demands ii 
mechanical engineering are for men with experienc: 
in such branches as machine tools, productio: 
control, metallurgy, or fuels. These men ar 
required for direct factory work or liaison Ministry 
appointments. In addition there are separat: 
important demands from the Fighting Services fo: 
technical officers. There are few requests at the 
moment for some types of engineers, such as textile 
|and automobile, but many of these men have been 
| adapted to war-time needs. It is in this process of 
| adapting that interviewing has been considerably 
extended at the Central Register. Many facts can 
be elicited at an interview, personality being one of 
them. It can be said that the extension of inter- 
| viewing by technical staff qualified to assess the 
value of experience, especially of the kind rightly 
stressed by Mr. Baxter, is an attempt to get away 
from the limitations imposed by a card index 
| system. 





Yours faithfully, 

| B. J. Tams. 

Head of the Mechanical Engineering Section. 
| Central (Technical and Scientific) Register, 
Ministry of Labour and National Service, 

24, Kingsway, London, W.C.2. 


| - 


July 4, 1942. 
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| OBITUARY. 


| MR. C. DE GRAVE SELLS, 0O.B.E. 


A LINK with some almost legendary figures of the 
marine-engineering past has been broken by the 
death on June 29 of Mr. Charles de Grave Sells, 
who was closely associated for many years with the 
Italian firm of G. Ansaldo and Company, of Sampier- 
darena, near Genoa, and, at an earlier date, with 
| Messrs. Maudslay, Sons and Field, Limited, of 
| Lambeth. Mr. Sells, who was 86, had been an 
| invalid for some years, and had spent much of his 
| time in nursing homes since his return from Italy 
| some eight years ago. 
Charles de Grave Sells was born on March 
| 1856, in a house which formed part of the works 
| of Maudslay, Sons and Field, and which his father, 
Charles Sells, occupied by virtue of his position as 
| chief draughtsman—a position which, in this case, 
conferred upon him, or, perhaps, derived from 
him, a somewhat exceptional status in the world of 
marine engineering. The young Sells received his 
| general education at King’s College School and at 
| King’s College, London, and then entered the 
| Maudslay works as a pupil. After passing through 
' the shops, he spent a couple of years at sea, mainly 
in vessels of the General Steam Navigation Company 
and the White Star Line, and then returned to 
| Maudslay’s- engine drawing office. In 1881, he 
made a voyage to South American waters as engin- 
eer in the Argentine ironclad Almirante Brown. 
| His long sojourn in Italy began in 1887, when the 
| Italian Government, anxious to develop the ship- 
| building industry, asked Maudslay, Sons and 
| Field to recommend three men to take charge of 
| marine-engine design, engine building and boiler 
| making, at the Ansaldo works. Sells was selected 
| for the first of these posts, the others being filled 
| by the late Mr. F. W. Dunn (whose brother, Mr. 
| Walter T. Dunn, is honorary secretary of the 
| recently-formed association, the “ Men of Mauds- 
lay’s”’) and Mr. John Taylor, respectively. In the 
| course of time Sells retired, but he continued to live 
|in Genoa until 1934, when he returned to England. 
| Mr. Sells was elected a member of the Institution 
of Civil Engineers in 1895 and of the Institution 


») 


lof Naval Architects in the following year, and 
| had been for more than 50 years an honorary 
|'member of the Junior Institution of Engineers. 
| He was formerly a member of Council of the British 
| Chamber of Commerce in Italy, and served on the 


international jury at the Milan Exhibition in 1906 
During the last 
These activities brought 


engineering, on which he contributed a number of 
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he wrote an annual review of marine-engineering 
progress for Jane's Fighting Ships, which his ability 
in recognising the trends of current development 
invested with considerable authority. Some 15 
years ago, however, his sight began to be seriously 
affected and, not long after his return to this country, 
he became completely blind. 


SIR TREVREDYN R. WYNNE, K.C.S.I. 


Str TREVREDYN RasHLEIGH WYNNE whose 
death, we regret to record, occurred at his 
home at Leatherhead, Surrey, on June 28, was 
engaged on the construction and management 
of Indian railways for some 68 years. He was 
born at Mold, Flintshire, on August 19, 1853. 
He received his general education at Brighton 
College and entered the Royal Indian Engineering 
College, Coopers Hill, at the age of 18. Shortly 
after passing out in 1874, he went to India as assist- 
ant engineer, Public Works Department (Railways), 
and was employed on the construction of the 
{ajputana and the Dhaid and Manarar State 
Railways. In 1878, Wynne was appointed exe- 
cutive engineer on the construction of the Kathia- 
war Railway and, four years later, district engineer 
on the construction of the Bengal and North Western 
Railway. 

Wynne was appointed the first agent and chief 
engineer of the newly constituted Bengal-Nagpur 
Railway Company, in 1887, and continued in this 
capacity until 1905 when he was appointed a 
member of the Railway Board of India. The 
two years from 1902 to 1904, however, were 
spent in China, where he reorganised and managed 
the Chinese Engineering and Mining Company, 
Limited», In 1908 he was appointed President of 
the Railway Board of India, a position he retained 
for six years. For his services, Wynne, who had 
been awarded a Companionship of the Order of the 
Indian Empire in 1903, was created a Knight Com- 
mander of this Order in 1909 and a Knight Com- 
mander of the Order of the Star of India in 1911. 
In 1914 he returned to this country to take up 
the office of Government Director of Indian Rail- 
way Companies at the India Office, London, but 
in the following year, he resigned this position 
to return to the Bengal-Nagpur Railway Com- 
pany as managing director in London, and, in 1930, 
he was elected chairman. Sir Trevredyn was also 
a director of the Anglo- Iranian Oil Company. 


MR. A. J. McCOLGAN. 


We also note with regret the death of Mr. Albert 
John McColgan, which occurred at his home at 
Epsom, Surrey, on July 5. Mr. McColgan, who 
occupied the position of H.M. Electrical Inspector 
of Factories, was born on March 2, 1889, and 
received his general education at Leeds High School. 
In 1905 he entered upon a pupilage of five years 
under Mr. E. H. Cockshott, M.Inst.C.E., and, in 
1910, was appointed his assistant in the Leeds 
Corporation Tramways’ electric-traction and rolling- 
stock departments. In 1912 Mr. McColgan became 
assistant engineer in the construction department 
of the Yorkshire Electric Power Company and in 
the following year was appointed to a similar 
position on the staff of Mr. C. H. Merz,M.Inst.C.E. 
He was engaged on the supervision of the erection 
and setting to work of rotary substation equipment 
for the Newcastle Electric Supply Company and 
was also employed on various power-station ex- 
tensions, the erection of electric furnaces and 
colliery winding installations. In June, 1915, he 
was granted a commission in the Royal Engineers 
and went to France in the Signals Service in February, 
1916. He was subsequently invalided out of the 
Army and returned to the staff of Mr. Merz. In 
December, 1921, however, Mr. McColgan was ap- 
pointed H.M. Electrical Inspector of Factories, 
Home Office, London, and, in 1934, was made deputy 
to the Senior Electrical Inspector. Mr. McColgan 
was elected an associate member of the Institution of 
Civil Engineers in 1918, an associate member of the 
Institution of Electrical Engineers in 1919, and was 
transferred to the class of member of the latter 
Institution in 1930. 





LABOUR NOTES. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour and National 
Service the changes in rates of wages reported to have 
come into operation in Great Britain and Northern 
Ireland during May resulted in an aggregate increase 
estimated at about 225,000/. in the weekly full-time 
wages of about 630,000 workpeople and in a decrease 
estimated at about 6,500/. in those of 280,000 work- 
people. The principal industries and services in which 
wages were increased were coal-mining in certain dis- 
tricts, roadstone, etc., quarrying, the linen industry in 
Northern Ireland, ready-made and wholesale bespoke 
tailoring, the Merchant Navy, the non-trading services 
of a large number of local authorities, retail food 
distribution, milk distribution and rubber manufacture. 
Those in which wages were reduced included coal- 
mining in certain districts, the iron and steel industries 
and tobacco, etc., manufacture. 





Of the total estimated increase in May of 225,0001. a 
week, about 1,0001. was due to the operation of sliding 
scales based on fluctuations in the proceeds of the coal- 
mining industry or in the cost of living, 184,0001. to 
arrangements made by joint standing bodies, and nearly 
all the remainder to direct negotiations between the 
employers: and workpeople or their representatives. 
The whole of the estimated decrease of 6,5001. was due 
to the operation of sliding scales based on fluctuations 
in the proceeds of the coal-mining industry or in the 
cost of living. 





The changes in rates of wages reported in the first 
five months of 1942 in the industries covered by the 
statistics, are estimated to have resulted in a net 
increase of about 560,000/. a week in the full-time wages 
of over 3,000,000 workpeople and in a net decrease of 
about 10,0001. in those of 300,000 workpeople. In the 
corresponding five months of 1941, there was a net 
increase in these industries estimated at about 
1,000,0001. in the weekly full-time wages of 6,650,000 


workpeople. 


The number of disputes involving stoppages of work 
reported to the Department as beginning in May, in 
Great Britain and Northern Ireland, was 174 as com- 
pared with 83 in the previous month and 113 in May, 
1941 In these 174 new disputes about 54,500 workpeople 
were directly involved and 29,700 indirectly involved— 
thrown out of work, that is, at the establishments where 
the disputes occurred though not themselves parties to 
them. In addition, about 10,200 workpeople were 
involved, either directly or indirectly, in five disputes 
which began before May and were still in progress at 
the beginning of that month. The number of new and 
old disputes was thus 179 involving about 94,400 work- 
people and resulting in a loss, during May, estimated at 
306,000 working days. 








Of the 174 disputes beginning in May, 80, directly 
involving 28,300 workpeople, arose out of demands for 
advances in wages ; five, directly involving 4,200 work- 
people, out of proposed reductions in wages ; 48, directly 
involving 8,600 workpeople, out of other wage ques- 
tions ; six, directly involving 1,100 workpeople, out of 
questions relating to working hours; 17, directly in- 
volving 5,400 workpeople, out of questions respecting 
the employment of particular classes of persons; 15, 
directly involving 5,500 workpeople, out of other ques- 
tions respecting working arrangements, and one, 
directly involving 300 workpeople, out of a question of 
trade union principle. Two stoppages, directly involv- 
ing 1,100 workpeople, were in support of workers 
involved in other disputes. 





Final settlements were effected in the case of 130 
disputes directly involving 39,500 workpeople. Of 
these, 22, directly involving 10,700 workpeople, were 
settled in favour of the workpeople, and 75, directly 
involving 20,600 workpeople in favour of the employers. 
Thirty-three, directly involving 8,200 workpeople, 
resulted in a compromise. In the case of 28 other 
disputes, directly involving 13,300 workpeople, work 
was resumed pending negotiations. 





Asked in the House of Commons, on Thursday last 
week, how many of the 8,000,000 women now regis- 
tered were married and without children, or married 
mith children under the age of 14, Mr. Bevin, the 
Minister of Labour and National Service, said that 
detailed figures for the last three registrations were 
not yet available. Of the 6,565,207 women registered 
up to May 16, 1,539,606 were married and without 
children under 14 and 2,600,776 were married with 
children under 14. The number of each class in 
full-time paid employment when they registered was 
768,933 and 383,311, respectively. 





The Ministry of Labour and National Service was 
asked at the same sitting of the House whether he 
proposed to take steps to impose an age limit where 
none yet existed to qualify for tribunal deferment 
from any form of war service. Mr. Bevin said that 
he had under consideration the question of raising, 
in a number of occupations, the age limit below which 
deferment might not be granted and of imposing such 
an age limit in a number of other occupations. 





Sir Patrick Hannon asked the Chancellor of the 
Exchequer whether the recent increase in wages to 
the coal-miners and the decision to pass on the increase 
to the consumer affected the Government’s stabilisa- 
tion policy, what would be the increase in the price of 
coal, and what price the Government proposed to 
take on this account in relation to industrial and 
domestic users. Sir Kingsley Wood said that it was 
part of the Government’s policy to rely for the settle- 
ment of wages on the machinery of industry for col- 
lective negotiations and arbitration. The White Paper 
issued last year contemplated that there might be 
sectional increases of wages in circumstances such as 
the Board of Investigation had found to exist in the 
coal-mining industry. The increase in wages costs 
would require an average increase of 2s. 6d. a ton in the 
price of coal. Certain other previous increases in costs, 
which had to be covered, would bring the total increase 
up to 3s. 





There would be, the Chancellor continued, an in- 
crease in the cost of the manufacture of gas and elec- 
tricity, and, in so far as an increase in these prices 
might be needed, the cost of living would be slightly 
affected. The combined effect of these factors on the 
cost-of-living index number was estimated at about 
one point. As regarded industrial coal, the Govern- 
ment would be prepared to discuss, with industries 
which were large users, the effect of the increase in 
relation to their other costs and the prices of their 
commodities or services, with a view to taking the 
measures necessary to deal with it. The Government 
was now by far the largest consumer, and it was not 
anticipated that the indirect effect on the cost of living 
of any increase in price that might be called for would 
be substantial. The Government would continue this 
policy of controlling the cost of living, 





The half-yearly report of the National Federation 
of Building Trades Employers states that the transfer 
of 28,000 men, due to leave the industry this month, 
has been postponed. Meetings have been held with the 
Minister of Labour and National Service and the 
Minister of Works and Buildings who explained that 
even greater production effort is now required to speed 
up the Government’s building programme. The 
number of men employed in the building industry is 
now less than 60 per cent. of the pre-war figure. Since 
December, 42,000 men, including all those under 25 
and most of those under 30, have been called up. 





Mr. Lyttelton announced last week that he had 
decided to accept the full recommendations of the 
Citrine Report on the subject of the new Regional 
Production Boards. The original proposal was that 
the two vice-chairmen of the Boards, representing the 
employers and the trade unions respectively, should 
not sit on the executive committee which would, there- 
fore, have consisted exclusively of Civil Servants. 
Following representations by the Trades Union Congress 
General Council and the British Employers’ Confedera- 
tion, the recommendation of the Citrine Report that 
the vice-chairmen of the Boards should be members of 
the executive committees, has been adopted. The 
Boards are now in operation. 





A committee to inquire into certain questions with 
regard to the use of labour in the shipbuilding and 
ship-repairing industries has been set up by the Minister 
of Production. Its members are: Mr. Robert Barlow, 
chairman of the Industrial Panel (chairman); Mr. 
H. B. Robin Rowell, of Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited; Mr. G. E. Bailey, of 
Messrs. Metropolitan-Vickers, Limited ; Mr. G. Martin, 
of the Boilermakers’ and Iron and Steel Shipbuilders’ 
Society ; and Mr. A. Dalgleish, of the Transport and 
General Workers’ Union. The secretaries are Mr. 
H. L. Verry and Mr. E. J. Mares. The terms of refer- 
ence are: “ (1) To inquire into, and report on, the use 
of labour and the practicability and extent of further 
dilution, including the extension of the employment of 
women in naval and mercantile shipbuilding and ship- 
repairing yards and establishments and the means by 
which any obstacles to such dilution may be sur- 
mounted and (2) To investigate and advise on the 
extension of payment by results with a view to in- 
creasing production.” 
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PRECISION PRESS-BENDING OF 
PIPES. 


Iw our issue of April 17 last, on page 306, we described 
a method of press-bending small pipes developed by 
Messrs. Blackburn Aircraft, Limited, Brough, East 
Yorkshire, in order to produce such pipes in quantity 
to a standard accurate enough for all of the same size 
and contour to be interchangeable. Clearly, a process 
of this kind eliminates the necessity for bending pipes 
by hand to template and therefore does not involve 
the use of skilled labour. The other principal advan 
tage of the process, viz., that of greatly reducing the 
time of production, was also clearly established by the 
examples of the actual times taken in press-bending 
as compared with hand-bending which were mentioned 
in the article referred to above. None of these examples 
referred to pipes of a larger external diameter than 
1} in., which was the largest size of pipe that could be 
dealt with by the process at that time in the alloy 
Tungum of which the pipes were made. This limit 
in size covered those pipes required for aircraft and 
light engineering work generally, but a necessity having 
arisen for bent pipes of still larger diameter, the method 
has been shown to be equally suitable for them. We 
propose, therefore, to supplement our previous article 
by a description of the methods employed in bending 
pipes of larger diameters, the operations being illus- 
trated by Figs. 1 to 3. 

The pipe illustrated is 2} in. in external diameter 
by 20 LS.W.G. by 2 ft. 3 in. long, and the material is 
Tungum. Since the bends of the pipe lie in two planes, 
two distinct bending operations are necessary and, of 
course, two sets of die-blocks, which are made mainly 
of wood, are required. In referring to the figures it is 
necessary to point out that the pipes are shown in 
Figs. 1 and 2 without any filling. They were photo- 
graphed in this way to show that comparatively thin- 
walled pipes can be bent smoothly by the process, but 
it must be understood that, actually, the pipe was care- 
fully filled with the low melting point alloy Cerrobend 
before it was inserted in the blocks. The first stage of 
the bendirf¥ is shown in Fig. 1. The finished contour of 
the pipe in one plane is determined by that of the 
bottom block, the top block bearing only on the pipe at 
the ends and centre. The top block is constrained to 
move vertically relative to the bottom one by guides 
moving in slots in the bottom one. 
object in the centre of the top block is a steel strap 


The dark-coloured | 


First BENDING OPERATION. 


attached to it, in order to hold in place a split fibre bush | 


which embraces the pipe. The function of this bush 
is to arrest any tendency of the pipe to move laterally 
during bending. The first curvature is that of a very 
shallow “8” with uneven bends, the bend on the right 
being obviously sharper than that on the left. 

The second operation is seen in Fig. 3. This opera- 
tion consists of bending the flatter curve of the “S ” in 
a plane at right angles to the first bend. The top and 


| filling, 
| nipples, etc., these operations naturally occupying the 


bottom blocks differ greatly in size, the latter being | 


formed, for the greater part of its bulk, with a recess 
into which about half the length of the pipe is held 
down by two clamps during the actual bending. These 
clamps are made of hardwood curved to suit the radius 
of the pipe and held in place by steel strips. This 


construction will be clear from the clamp seen on the 
top of the block on the right, the clamp having been 
removed. 





The second clamp is seen in place near the ' except in cases in which a number of copies is required. 
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centre of the block. The top block is shown as just 
entered into the bottom block on the left, it having 
been partially withdrawn after the final bending 
operation. 

The completed pipe is shown in Fig. 2 resting, not 
on a forming block, but on a checking fixture. The 
end brackets, in addition to acting as supports, are used | 
for marking off the pipe to correct length. The folded | 
3-ft. rule seen in Figs. 2 and 3 serves to give some 
idea of the size of the blocks. The pipe, after mark- | 
ing off from the fixture, Fig. 2, has the Cerrobend 
filler removed, the ends trimmed and the nipples | 
brazed on. The bends of the pipe shown in Figs. 1 
to 3 are relatively simple so that it would appear 
to be an easy job to do rapidly by hand; nevertheless 
the production time by pressing, as described above, | 
is approximately one-third of the time needed for | 
hand bending. This time includes all operations in | 
the work that are common to the two methods, viz., | 
emptying, cleaning, trimming, brazing on | 


same time with both methods of bending. 








| 


REGULATIONS FOR THE ELECTRICAL EQUIPMENT OF | 
BUILDINGs.—The Council of the Institution of Electrical | 
Engineers have issued a statement on the extent to which | 
the provisions of the Eleventh Edition of the *‘ Regulations | 
for the Electrical Equipment of Buildings’’ may be relaxed, | 
during the present war, in order to economise in materials. | 
The statement provides for the amendment of the regula- 
tion relating to voltage-drop and for the increase of the 
current ratings of certain cables. 
ment are obtainable from the Institution, free of charge, 


Copies of the state- | for the post-war period. 
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ARGENTINE Ort Propuction.— During the first quarter 
of the present year the production of petroleum in the 
Argentine amounted to 926,559 cub. m., as compared 
with 845,479 cub. m. in the corresponding three months 
of 1941. The difference, namely 81,080 cub. m., repre- 
sents an increase of 9-6 per cent. 


Low-ALLOY STEEL AND PLYWOOD FOR TRAINING 
AEROPLANES.—A brief description of an aeroplane built 
in the United States for training purposes is given in a 
recent issue of The Iron Age. The machine is con- 
structed of low-alloy steel and plywood, resulting in a 
decrease of 75 per cent. in the amount of aluminium 
required, as compared with a normal service aeroplane of 
the same type and size. The total weight of the aero- 
plane, it is stated, is only increased by 3 per cent. 

THE Fipre TRADE FEDERATION.—The first meeting of 
a new body, known as the Fibre Trade Federation, wa= 
held at the London Chamber of Commerce on June 2 
Mr. Alfred Wigglesworth was elected President and Mr 
J. L. Garrard and Mr. A. H. Blunt, respectively chairman 
and vice-chairman of the Council. The Federation at 
present consists of representatives of the London Hemp 
Association, the Manilla Hemp Association and the 
African Sisal Merchants’ and Brokers’ Section of the 
London Chamber of Commerce, but it is stated in The 
Chamber of Commerce Journal that it is open to other 
associations and bodies connected with the fibre industry 
to join if they wish to do so. The Federation has been 
formed to foster the interests of members of the partici- 
pating organisations, to negotiate with Government. 
State or other controlling bodies and to formulate plan- 
The Fedetation will be housed 
and staffed the London Chamber of Commerce at 
69, Cannon-street, E.C.4. 
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TREATMENT OF WATER FOR | different conditions of weather. The subject has been 


DOMESTIC AND INDUSTRIAL 
REQUIREMENTS.* 


By Dr. ALBERT PARKER. 


THE average annual rainfall over Great Britain is 


| 
| 
| 


considered on many occasions in the past by various 


other organisations and individuals. In 1932 a com- 
mittee was appointed by the British Association to 
inquire into the position of inland water survey in the 
British Isles and the possible organisation and control 
of such a survey by a central authority. In a report, 


about 39 in., or 560 million gallons per square mile. | published in 1933, this committee expressed the 


\s the area is approximately 88,750 square miles, the 
average annual precipitation over the whole of Great 
Britain is about 50 billion gallons, or an average of 
137,000 million gallons per day, which is equivalent 
to 3,000 gallons per person per day for a population 
of 45 millions. A large part of this rainfall is lost by 
evaporation and probably only about 60 per cent., 





| 
| 


opinions (i) that a systematic survey of the water 


resources of Great Britain was urgently required ; 
and (ii) that the survey, to be of maximum utility, 
should be conducted by a central organisation inde- 
pendent of any interest in the administration, control, 
or use of water. A committee on Scottish Health 
Services also recommended, in a report issued in 1934, 


or 1,800 gallons per person per day, flows into rivers | that a technical survey of the water resources and 


and streams and underground reservoirs. 


In com- | supplies of Scotland should be undertaken at once. 


parison with this quantity of 1,800 gallons, the average Following the recommendations of these two com- 


consumption of water for domestic purposes is only | mittees, an Inland Water Survey Committee was set up 


20 gallons to 25 gallons per person per day. In addition | in 1935 by the Ministry of Health and the Secretary 


to the water required for domestic purposes, large 
quantities are used by industry. Many factories each 
use several million gallons per day in manufacturing 
processes, in raising steam, and in coolers and con- 
densers. Railway undertakings use very large quan- 
tities. Electricity generating stations circulate through 
the condensers about 60 gallons of cooling water for 
each unit generated, or approximately 100,000 gallons 
per ton of coal consumed, The water circulated through 
coolers and condensers is not always fresh water ; 
sea-water and brackish water from estuaries are often 
used. In many instances the cooling water is cooled 
and re-used. There is no doubt, however, that the 
quantity of water withdrawn by industrial under- 
takings direct from surface and underground sources 
is greater than the quantity distributed by water- 
supply authorities. It seems probable that the total 





of State for Scotland, to advise on the inland water 
survey for Great Britain. Under the guidance of this 
committee, a systematic survey was begun, and 
Surface Water Year-Books of Great Britain for 1935-36 
and 1936-37 have been published, in which statistical 
data on the flow of a number of rivers were given ; 
but no reliable data were available for most of the 
rivers. The object of the Survey is to collect and 
correlate available records of surface and underground 
waters in Great Britain, to encourage the keeping of 
records, and to make the results available for general 
use. The work of gauging and recording has been 
carried out by various organisations and individuals ; 
it is the main task of the Survey to examine and 
co-ordinate the data supplied by the various agencies. 
In the work carried out before the war, the Survey had 
the close co-operation of the Geological Survey and the 


quantity of fresh water used for domestic and industrial | British Rainfall Organisation of the Meteorological 
purposes in Great Britain does not exceed 100 gallons | Office. 


per person per day, or 6 per cent. of the net quantity 
available after allowing for losses by evaporation. 
Although the water available from rain in Great 


Records of rainfall have been collected systematically 
in Great Britain since 1860, when the British Rainfall 
Organisation was founded by G. J. Symons. In 1919, 


| the accumulated records were acquired by the Govern- 
|ment and the responsibility for continuing the work 
| was entrusted to the Meteorological Office of the Air 
Ministry. The measurements of rainfall have been 
extended gradually and records are now obtained | 


Britain is probably about twenty times as great as the 
quantity required for domestic and industrial purposes, 
water-supply undertakings and industries have fre- 
quently experienced difficulties in obtaining suitable 


considered by several Royal Commissions, particularly 
the two Commissions on River Pollution appointed in 
1865 and 1868 and the Commission on Sewage-Disposal, 
which received a large quantity of evidence and con- 
ducted many experimental investigations during 17 
years from 1898 to 1915. The Royal Commission on 
Sewage Disposal, whose comprehensive inquiry included 
the consideration of methods of treatment and disposal 
not only of sewage but also of trade effluents, expressed 
the opinion that satisfactory means of disposal of many 
trade effluents were unknown, and that the problems 
involved could not be solved without further knowledge. 
In consequence of this opinion and of the views ex- 
pressed by several Government Departments, various 
organisations, and individuals, the Water Pollution 
Research Board was set up in 1927. Since its appoint- 
ment the Board has found satisfactory methods of 
dealing with the polluting waste waters from beet-sugar 
factories and from dairies and milk-products factories, 
and has developed an improved method of treatment 
of sewage by means of percolating filters. The Board 
is concerned not only with problems of the disposal of 
sewage and trade effluent, but also with the problem of 
treatment of water to render it satisfactory for public 
supply. Investigations have been carried out on the 
base-exchange process of water softening, the removal 
of dissolved salts from water, the causes and prevention 
of the corrosive and lead-dissolving action of certain 
waters on mains, service pipes, and fittings, and the 
fundamental! bacteriology of fresh waters. 

After ensuring that the source of water for public 
supply or for certain industrial processes is kept as free 
from pollution as possible, the next step is to decide 
upon the treatment necessary to render the water 
suitable for the purposes for which it is required. 
Various stages of treatment may be desirable with one 
or more of the following objects: (i) removal of sus- 
pended and colloidally dispersed substances ; (ii) des- 
truction or prevention of algal and other growths in 
the water in reservoirs, swimming-baths, condensers, 
and coolers ; (iii) removal of iron and manganese, and 
sometimes fluorine ; (iv) reduction of hardness caused 
by salts of calcium and magnesium, and sometimes the 
removal of other dissolved salts; (v) improvement of 
colour, odour, and taste; (vi) destruction of harmful 
bacteria and other organisms ; and (vii) treatment to 
prevent or reduce the plumbo-solvent and corrosive 


supplies within reasonable distance of the areas of 
supply and of the sites occupied by the factories. 
There are several reasons for these difficulties. Rain- 
water, as it flows over and through the ground to enter 
rivers, streams, springs, and underground reservoirs, 
dissolves some of the substances with which it comes 
into contact. In some instances, the nature and con- 
centration of the dissolved substances are such that the 
waters most easily accessible to towns and factories 
are unfit, except after costly treatment, for the purposes 
for which they are required; moreover, in numerous 
instances the local water resources are badly polluted 
by domestic and industrial wastes. One of the main 
reasons for the difficulties which have been encountered 
is that, in the development of towns and urban areas 
and the establishment of industries, insufficient atten- 
tion has been given to the quantity and quality of the 
water required and to the problems which arise in the 
disposal of sewage and trade effluents. It is by no 
means uncommon to find that factory sites have been 
acquired and the factories have been built or partly 
built before the questions of water-supply and the 
disposal of polluting waste waters have been seriously 
considered. 

Unfortunately, too little is known at present about 
the quantity and quality of most of the water resources 
of the country; in consequence, one essential factor 
in the selection of sites for factories of various kinds, 
and even in the satisfactory planning of towns, is often 
lacking. The Geological Survey, which is under the 
Department of Scientific and Industrial Research, has 
collected information, as opportunities have occurred, 
on the underground sources of water. This is only a 
fraction of the information required on the quantity, 
and particularly on the quality, of the underground 
waters, on the quantities withdrawn from wells, and 
on the changes in levels and in quality from year to 
year and at different times of the year. Information 
about surface waters in rivers, streams, and lakes is 
little or no greater than that on underground waters. 
Data have been collected over a number of years on 
the variations in flow of several rivers; but most of 
the surface water resources have never been measured, 
and very little information has been obtained as to the 
quality of these waters and the changes in quality, 
which occur rapidly with variations in rainfall. 

The Water Pollution Research Board of the Depart- 
ment of Scientific and Industrial Research has stressed 
the importance of accurate information on the water 
resources of the country and on the variations with 


* Paper entitled “‘ Treatment of Water for Domestic 
and Industrial Requirements: Some Problems and 
Methods,” read before the Institution of Civil Engineers 
on Tuesday, May 12, 1942. Abridged. 
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from gauges in all parts of the British Isles. 
records are collected and collated by the organisation 
and are published in the annual volu:zse known as 
British Rainfall. The organisation is not officially 
concerned with run-off; it is prepared to accept the 
responsibility for estimating the quantities of rainfall 
that may be expected over different areas, but is not 

repared to estimate how much of the rainfall may be 
available for domestic or other purposes. The position, 
therefore, is that fairly comprehensive records of 
rainfall are available and are being collected, but that 
the data on the quantities of surface and underground 
water are far from adequate, and very few records on 
the quality of the waters are available. It is to be 
hoped that when peaceful times return the work on 
underground waters by the Geological Survey and the 
records begun by the Inland Water Survey Committee 
can be widely and rapidly extended and that arrange- 
ments will be made systematically to collect records 
on the quality of the surface and underground supplies. 

A good source of supply is one which provides an 
ample quantity of water at all times, including relatively 
dry years, to meet any probable maximum demand. 
The water should be free from extraneous pollution, as 
judged by stringent chemical and bacteriological tests, 
and should not contain undesirable substances such as 
compounds of iron, manganese, and lead; it should 
also be clear and bright, fairly soft, and of reasonably 
uniform composition, and should have no appreciable 
action on the materials ordinarily used for mains, 
service pipes, and fittings. Such waters require little 
or no preliminary treatment before distribution. The 
relatively few available sources of this kind are mainly 
deep wells, with a few springs and shallow wells, and 
the surrounding areas have to be very carefully pro- 
tected to ensure that there is no risk of contamination. 
In most instances the water requires treatment by one 
or more processes to render it suitable for public supply. 
River waters in Great Britain almost invariably require 
drastic treatment, as most of the rivers receive polluting 
discharges of one kind or another, often in considerable 
quantities. With extensions of modern methods of 
sanitation and the changes and developments in indus- 
try, it is certain that in the future a greater demand 
will be made on the water resources of the country ; 
and many rivers now receiving appreciable quantities of 
polluting discharges will have to be used as sources of 
supply, after treatment, for domestic and industrial 
purposes. 

Great and rapid improvement in the condition of 
many rivers, especially in highly industrialised areas, 
however, cannot be easily achieved, as it involves 
numerous difficult problems of treatment and disposal 
of trade effluents of many kinds. The subject has been 
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action of the water. 

Suspended and Colloidal Matter—Removal of the 
coarser suspended matter can be achieved by simple 
t sedimentation in reservoirs or tanks. Simple sedimen- 
tation, however, does not remove very fine suspended 
matter and colloidal substances of the kind frequently 
present in water peaty, moorland areas. The 
removal of the fine suspended and colloidal matter is 
usually effected by the addition of a chemical coagulat- 
ing agent, followed by mixing, sometimes sedimenta- 
tion, and filtration of the water through fine sand or 
similar material. Aluminium sulphate, in quantity 
equivalent to from 0-5 part to 4 parts, and sometimes 
as much as 7 parts per 100,000, is the coagulant usually 
employed, although during recent years other sub- 
stances, such as ferrous sulphate (copperas), chlorinated 
ferrous sulphate, sodium aluminate, and mixtures of 
aluminium sulphate and sodium aluminate have been 
used with success in certain instances. The coagulant 
not only assists in coagulating or flocculating the 
suspended and colloidal matter, but also causes the 
deposition of a thin gelatinous film on the grains of the 
filter, thus aiding the filter in removing the last traces 
of suspended and colloidal matter and in removing 
bacteria. The efficiency of coagulation varies with the 
quantity of coagulant added, the method of mixing, the 
time of contact or conditioning of the floc, the alkalinity 
or acidity (pu value), and the nature and concentration 
of the suspended matter and salts in solution. So 
many factors have to be considered that, although cer- 
tain broad principles have been established, the best 
conditions and the best coagulant or mixture of coagu- 
lants for any particular water can be determined only 
by experiments with that water. The coagulant itself 
may alter the pu value of the water, and with some 
waters of an acid character the px value has to be 
raised by the addition of lime or soda. It was shown 
by the late Sir Alexander Houston that storage of water 
in reservoirs for long periods—20 or 30 days or more 
—not only removes suspended solid matter by sedimen- 
tation, but may also bring about the destruction of such 
harmful pathogenic organisms as B. typhosus, B. para- 
typhosus B., and cholera vibrio. 

Algal Growths.—Prolonged storage of water exposed 
to light, however, may give rise to abundant growths 
of alge, particularly if the water is slightly con- 
taminated with organic matter which can serve as a 
nutrient or fertiliser for the alge. Algal growths are 
usually more prolific from the beginning of April to 
early June, and from the end of August to the middle 
of October than at other times of the year; they often 
appear fairly suddenly and develop rapidly. Later 
they decay and leave organic matter which encourages 
the growth of another crop at the next suitable season 
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These growths may cause considerable difficulties by 
blocking sand filters, and the products of their meta- 
bolism or decomposition may impart to the water an 
unpleasant taste and odour. Troublesome growths of 
alge develop not only in many lakes, reservoirs, and 
ponds, but also sometimes in artificial swimming pools, 
even when the water is treated periodically with small 
doses of chlorine or of the chlorinating agents bleaching 
powder and sodium hypochlorite. 

In attempts to overcome difficulties caused by 
growths of algw, prevention is better than cure. In 
the first place every effort should be made to prevent 
contamination of the water by nutrient substances, 
including organic matter, nitrates, and phosphates. 
Even when everything possible has been done in this 
direction, the composition of the water and the condi- 
tions, including the intensity of light, may be such 
that algal growths will occur unless some reagent is 
added to the water to prevent them. Methods for the 
prevention and destruction of algal growths include 
the addition to the water of copper sulpnate (0-1 part 
to 1-0 part per million), potassium permanganate 
(0-2 part to 0-5 part per million), or chlorine (0-5 part 
to 1-0 part per million) in the form of gas, aqueous 
solution, hypochlorite, or chloramine. The most 
suitable algicide and the dose and method of application 
are dependent upon the species of alge, the composition 
of the water, and other comditions. Although experi- 
ence has shown that the quantity of algicide to be added 
on each application is usually in the range indicated by 
the figures given in brackets, circumstances occur in 
which larger quantities are required. Of the algicides 
mentioned, copper sulphate is generally the most 
successful, and is less costly than potassium perman- 
ganate. An average dose of copper sulphate is about 
0-6 part by weight of the crystalline salt per million 
parts of water. The first dose should be applied before 
growth of alge ordinarily begins, say at the end of 
April, and it may be necessary to add a similar dose at 
intervals of a few days or a week over a period of about 
two months. Further similar doses may be required 
from the end of August until early in October. Copper 
sulphate can be sprayed as a solution in water or it 
can be applied by dragging a sack of copper sulphate 
behind a boat. The copper .—% in solution reacts | 
slowly with the water to form insoluble copper 
hydroxide, which settles out as a precipitate. As a 
result, the treated water does not contain so much 
soluble copper salt as the quantity added. With hard 
alkaline waters more copper sulphate is needed than 
with softer waters, as more of the copper salt is pre- 
cipitated as hydroxide within the first few hours after 
the addition of the salt. In treating swimming-baths 
to prevent algal growths, it is sometimes advantageous 
to scrub the walls and floor of the bath, after it has been 
emptied, with a 5-per cent. solution of crystalline copper 
sulphate and then to wash the walls and floor with a 
small quantity of water and drain the bath before 
re-filling it with water; it may also be necessary on 
occasions to add copper sulphate to the water in an 
amount equivalent to about 0-6 part per million. 
Experience has indicated that continuous small doses of 
chlorine or chlorinating agents are not so effective as 
occasional large doses in preventing algal growths. 

(To be continued.) 








Swepisu ENGINEERS IN GREAT BRITAIN.—The annual 
report of the Council of the Society of Swedish Engineers 
in Great Britain for 1941 shows that the total number 
of members at the end of that year was 129. Two general 
meetings and four extra meetings were held during the 
year and several social functions took place. The report 
was presented at the annual meeting of the Society, held 
in London on April 24. In the course of the meeting, 
Mr. E. M. Bergstrém was elected chairman for the ensuing 
year in succession to Mr. Y. Overgaard. 

ELecrric-Arc Process OF Harp FaciInc.—Messrs. 
Murex Welding Processes, Limited, Waltham Cross, 
Herts., have published a pamphlet entitled “‘ Hard Facing 
with Murex Electrodes,’ which illustrates the scope and 
value of the electric-arc process for depositing layers of 
hard alloy material on machine parts to make them 
resistant to wear and abrasion, and also, in certain cases, 
to provide cutting edges on lathe tools. In the latter 
application a tip of metal similar to high-speed steel is 
built up on a low-carbon steel shank and the tool ground 
to shape. This effects important savings in high-speed 
cutting tool material, and, as stated on page 497 of our 
issue of June 19 last, is a process advocated by the 
Machine-Tool Control of the Ministry of Supply. The 
pamphlet also shows how worn excavator teeth, concrete- 
mixer paddles, pulverising-machine beater blades and 
other equipment can be reclaimed by welding, using 
special hard surfacing electrodes. A table showing the 


degree of hardness which can be expected from deposits 
of the firm’s various electrodes is included and the elec- 
trodes are classified according to the type of work for 
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THE KORT SYSTEM OF 
PROPULSION.* 


By A. M. Rrppsg tt. 
(Concluded from page 20.) 


WIrH canal tugs, if the section of the canal is shallow 
and/or narrow, resistance is considerably increased, 
with a corresponding increase in slip and decrease in 
efficiency. Under these conditions of increased slip, 
fitting a nozzle would bring about an enhanced effici- 
ency. Trials in the Hamburg Tank proved that the 
tendency to * squat ’’ in very shallow water, shown by 
a tug with an open propeller when the engines are 
started up, is eliminated by a nozzle. There is an 
important field for nozzle trawlers, since the free- 
running speed in bad weather should be increased. 
When trawling, the benefits would be of the same order 
as that of a tug when towing. Astern pull is always 
increased by the nozzle, but no satisfactory theory can 
be put forward to account for this. For “ pusher” 
towboats, a special design is used in order to give still 
better astern pulls for “ flanking.” In towing as carried 
out in the London river, where the craft are secured hard 
up to the stern of the tug, with a nozzle tug the same 
tow-rope pull can be obtained for about 80 per cent. of 
the propeller thrust required with an open propeller, 
the remaining 20 per cent. being developed by the reac- 
tion of the nozzle. In trials carried out in London, 
towing the same craft at the same displacement and 
speed, the tow-rope pull with nozzle was reduced to 
3} tons, the pull with the open propeller being 3} tons. 

Many tank trials have been made in America, Russia, 
Holland and Germany. Only two trials, however, have 
been made in the William Froude Laboratory, one with 
a model coaster and the other with a model tug. In 
the latter the model was one-seventh full size, the results 
being shown in Fig. 8, opposite. One of the diffi- 
culties of tank trials at low towing speed is that the 


corresponding speed as found by VL becomes so low 
Vv 





that it is possible for the results to occur in the transi- 
tional stage between laminar flow and turbulence. 
Fig. 8 shows that the propeller thrust with nozzle, 
using the same propeller as in the trials without nozzle, 
is somewhat less than the thrust with the open propeller, 
despite a slight increase in horse-power. The pull, 
however, is considerably increased. At the bollard the 
thrust with nozzle is 2-1 tons, but the free pull is 
3-6 tons. The difference is due to the reaction thrust 
of the nozzle. The total reaction is even greater than 
1-5 tons, since it has to overcome thrust augmentation 
of resistance. When the vessel is moving the reaction 
has, in addition, to overcome the resistance set up by 
the nozzle itself. 

With the open propeller, the tow-rope pull at the 
bollard is lower than the measured thrust of the pro- 
peller, due to thrust augmentation of resistance. At 
54 knots, with the nozzle, the available tow-rope pull 
is equal to the thrust of the propeller. At this speed 
the effective thrust for self-propulsion is about } ton. 
The sum of this effective thrust plus resistance of 
nozzle plus thrust augmentation of resistance, there- 
fore, must be equal and opposite to the reaction of the 
nozzle, since all the propeller thrust is available as 
tow-rope pull. With the open propeller at this speed, 
the thrust is 2-45 tons and the tow-rope pull only 1-8. 
A dotted line in Fig. 8 shows the effective thrust at 
varying speeds. These figures have been calculated 
from another graph supplied by the William Froude 
Laboratory, showing effective horse-power at various 
speeds for the naked model. The actual thrusts assume 
an 8-per cent. increase, to offset the added increase of 
appendages and wind resistance. There is no “ form” 
resistance in the nozzle, the only resistance being skin 
friction, which is in the region of 2 per cent. of the total 
resistance. This extra resistance has been ignored, the 
assumption being made that the resistance with nozzle 
is the same as without it. The sum of effective thrust 
for self-propulsion and available two-rope pull at any 
speed represents the total effective thrust. These 
values have been superimposed on the graph. 

The model used was that of a tug in Calcutta, the 
Glenapp, a vessel subsequently fitted with a nozzle. 
The results obtained with the Glenapp herself with 
open propeller agreed closely with the model trials 
for the open-propeller condition. The results with 
the nozzle showed greater tow-rope pulls than did 
the model, this discrepancy being greatest at the 
bollard and tending to disappear as the towing speed 
became higher. A theory which might account for 
these discrepancies is that the friction of the nozzle 
in the model is well down in the transitory region and 
complicated on the outside by surface tension. Excess 
resistance due to this and to its effect upon the flow 
in the nozzle would diminish the apparent advantage 
of the nozzle until a fair speed of advance has been 
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obtained. This confirms the idea that, at low speeds, 
model trials with nozzle are not altogether reliable. 

With free-running vessels, the added efficiency due 
to the nozzle must be considerably less than with 
tugs. 
of a coaster. This vessel had an 11-25-ft. open pro 
peller, the shaft horse-power being only 283. 
very lightly loaded propeller, together with the fine 
lines, gave the vessel without nozzle the high quasi 
propulsive coefficient of 0-76. A nozzle propeller of 
only 10-58 ft. was used. By a coincidence the quasi. 
propulsive coefficient with nozzle was exactly the 
same as without nozzle. The trials gave 0-09 and 
0-20, 0-27 and 0-46, and 1-15 and 1-16 for thrust 
deduction fraction, wake fraction, and hull efficiency 
for nozzle and open propellers, respectively. Further 
trials were carried out to determine the effect of 
rough weather; the official report stated that * In 
short waves the shaft horse-power required for a 
speed of 10 knots is practically the same with and 
without nozzle. In long waves the results with nozzle 
are slightly worse." The smaller propeller used with 
the nozzle would have very little effect on the overall 
efficiency when free running. 

Trials carried out in the Hamburg Tank with the 
model of a 14,500-ton tanker gave an overall efficiency 
(the proportion between effective horse-power for tlie 
naked hull and shaft horse-power) of 67 per cent 
without the nozzle, and, with nozzle, 77 per cent 
Making any reasonable allowance for small differences 
between the conditions of the two tests, there is an 
appreciable gain in the Hamburg Tank trials as against 
no gain in the Teddington trials. This is probably 
due to the fact that the nozzle used in the Hamburg 
trials had the benefit of considerably more experience 
in design than was available when the Teddington 
| trials were carried out, and that the overhang abaft 
the nozzle in the Hamburg model tests probably 
affected the result. Further tank trials in Hamburg 
proved that the efficiency of the nozzle is enhanced 
in bad weather (see Fig. 9, opposite). The results 
seem to be reasonable, since under bad weather condi 
tions the slip is increased, and the gain due to the 
nozzle would be increased as compared to fine-weather 
conditions. 

Trials at the Hamburg Tank demonstrated that 
the effect of a nozzle in a seaway was to reduce the 
vertical lift and to change the fore and aft centre of 
pitching to a position 8 per cent. nearer the stern, 
giving better immersion to the propeller. The angle 
of pitching was not materially changed. Apart from 
the better immersion of tips, the aprons on the fore 
side of the nozzle ensure that even if the tips were 
to emerge, little or no air could be drawn into the 
propeller feed. Propeller racing is almost eliminated, 
and it follows that the throttle valve can remain 
fully open for longer periods, with a consequent net 
increase in power. 

While the benefit to free-running vessels is of the 
order of only 7 per cent. for steam vessels and 15 per 
cent. for Diesels, as against 30 per cent. to 50 per cent. 
for tugs, the commercial gain of, say, only 7 per cent. 
on a powerful steamer can be considerably greater 
than that of even 50 per cent. on a large tug. Sufficient 
experience, both in practice and from tank trials, has 
been accumulated to be able to predict within fairly 
close limits the performance of tugs with either open 
or nozzle propellers. It would appear that there is a 
strong case for further investigation of the free-running 
type of nozzle in tank trials. In the theory of pro- 
peller action of = propellers, it can be assumed from 
first principles that the product of mass x ‘acquired 
velocity = momentum (thrust) and the total work is 
W Vv? 
2g 
difference between speed of entry and propeller speed, 
but the difference between speed of entry and the ulti 
mate velocity of the contracted jet some distance abaft 
the propeller. The amount of contraction of race abaft 
the propeller is governed by the slip. In large pro 
pellers, working under conditions of speed which make 
the propeller efficient, the contraction in race area is 
about 10 per cent. This contraction increases as the 
slip increases, so that, for a vessel tied to a bollard, it 
reaches its maximum, the actual contracted section 
being considerably abaft the propeller itself. This ap 
plies to open propellers. The theoretical reduction in 
area of the contracted race under conditions of 100-per 
cent. slip is 50 per cent., which is impossible in practice 
In propellers working inside correctly designed 
nozzles, there is no contraction of race abaft the pro- 
peller, the whole of the acceleration taking place on the 
fore side of the disc. Actually, there is a slight ex 
pansion in race abaft such a propeller, but for present 
uu this is ignored. With a nozzle vessel tied to 
a bollard, the theoretical effect as seen from the true 
theory of jets is to increase the mass of water dealt 
with by 58 per cent., to decrease the slip by more than 


is not the 





The acquired velocity, however, 
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20 per cent., and to increase the thrust by 26 per cent. 








Tank trials were carried out at the William | 
Froude Laboratory some years ago with the mode] 
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The William Froude Laboratory model 1506 tug 
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with and without Kort nozzle. Ourves showing 


comparison of thrust of propeller and tow-rope pull. The pulls, thrusts, horse-powers and revolu- 
tions are those equivalent to a propeller torque equal to that required for self-propulsion of the model 
when running free at 10-5 knots. 
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Such increase in mass and decrease in acceleration for 


+ given thrust could only be obtained by an open 
propeller of double the area of the nozzle propeller. 

In Dr. G. 8. Baker’s book on Ship Design, the follow- 
equation is quoted : 


8 52 (>) 
Pv? 29\ 


where S = shaft horse-power, V = 8 D = pro- 
peller diameter, and » = theoretical efficiency. This 
refers to the theoretical efficiency of an open propeller, 
but L can also be proved for an open propeller that 
the ‘ — re® — ultimate contracted area of race and 


dise ar 
— Sree _. area of entry. To establish the efficiency 


of an open propeller in terms of the ultimate 


+— With nozzle and streamline rudder. 


ozzle, with streamline rudder. 
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for disc area, it is necessary to multiply both sides 
of the above equation by (2 — 7), from which it 
will be seen that if, in terms of the propeller disc, the 
: S _awfl—y7 ‘ 
equation DV ag (> ) holds good, then, in 
terms of the contracted race, the equation 
S_ — (1-2) 2—9) must also hold good. This 
D? Vv? p 
latter equation, therefore, suits a propeller working in a 
nozzle, having no contraction in race, and, for a given 
propeller the theoretical efficiency with and without 
nozzle could be found by the use of the appropriate 
equation. Reduced from first principles, the equation 
is : 





1|— 
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1 for open propellers. 





g = 
2w AV? ca for nozzle propellers. 


7 
By substituting a constant for the non-variables, the 
following can be arrived at : 


mg 
S.H.P. x 29-1 ut ko for open propellers. 
Disc area sq. ft. x knots* (= (2—n) 
—eo: ie wel 
q propellers. 
Stated in the simplest terms, a propeller working 
inside a nozzle can produce the same momentum or 
thrust as an open propeller by projecting a greater rhass 
of water at less slip and must of necessity be more 
efficient. The efficiencies as worked out by the 
formule above agree with the efficiencies for theo- 
+, 
v 
where V = speed of water entering jet and vy = 
speed of water leaving jet. Where DV remains 
constant, the theoretical efficiency must also remain 
constant, However, vessels which have a large 


retically perfect jets as given by the formula 











contracted area of race by substituting exit area 





speed : length ratio upset this consistency, the power 


increasing by more than V*. Under these conditions, 
whereas a very high efficiency might be obtained up to 
a certain speed, the efficiency would rapidly deteriorate 
beyond this speed. In such vessels, the added efficacy 
of the nozzle would be enhanced. 

Fig. 10, on this page, shows the pressure drop set 
up between the mouth of the nozzle and the propeller 
dise due to acceleration. The pressure drop becomes 
progressively less as the speed of advance increases, 
and for that reason the reaction thrust of the nozzle 
diminishes as the speed becomes higher. With free- 
running vessels, the nozzle section is made extremely 
thin, since the area of —- at free speeds is very 
much less than that required for towing. With such 
free-running nozzles, the only resistance set up is 
that of skin friction, the streamlined section on i 
that practically no form resistance is set up. A 
therefore, the reaction thrust of the nozzle, the diminu- 
tion of thrust-augmentation resistance and the increase 
in propeller efficiency are in themselves greater than 
the skin friction of the nozzle, the net result is a gain 
due to the nozzle. It has been computed by the William 
Froude Laboratory that the total resistance is increased 
by about 2 per cent. by the fitting of a free-running 
type of nozzle. This figure might be slightly increased 
for towing nozzles. Fig. 8, on this , is a graph 
~ by the Laboratory from the before-mentioned 
trials of a model tug. A line representing effective 
thrust required for self-propulsion has been added. 
The values of such effective thrust have been super- 
imposed above the total available pull, and by this 
means the total effective thrust at any given speed is 
recorded. 

It will be noted that, with the open propeller, the 
thrust deduction fraction increases from 7} per cent. 
at the bollard to 21 per cent. when free-running. With 
the nozzle, however, the effective thrust is 70 per cent. 
in excess of the registered propeller thrust. This 
gives an indication of the reaction thrust of the nozzle, 
but is true only for the bollard condition. When 
under way, the effective reaction thrust is slightly in 
excess of the difference between propeller thrust and 
total effective thrust, since it has to overcome thrust 
augmentation of resistance and the resistance of the 
nozzle. It is not possible to compute the thrust 
deduction fraction for the nozzle, except when free 
running, when it is 14 per cent. The official report 
quotes 0-08 and 0-34, and 0-14 and 0-21, for thrust- 
deduction fraction and wake fraction, giving 0-93 
and 1-04 for hull efficiency with and without nozzle, 
respectively. 

The value of the ratio of actual to theoretical pro- 
peller efficiency { varies between open and nozzle 
propellers and is governed by many factors. The 
most important are those of of advance, shaft 
horse-power per square foot of disc area and tip speed, 
for both open and nozzle propellers. An additional 
factor, present only with nozzle propellers, is the 
forward reaction set up by the nozzle. Generally 
speaking, at low speed { is 0-78 with nozzle and 
0-65 without. As the speed of advance increases, 
{ also increases, both with and without nozzle, but 
the increase is relatively greater for the open propeller 
and reaches a maximum of around 0-84 for the nozzle 
propeller and 0-80 for the open propeller. Thus the 
increase in { is 20 per cent. at low speed and rem | 
5 per cent. at high speed. The principal factor whic 
governs this diminution is that, as the speed becomes 

ter the reaction of the nozzle becomes less. The 
oregoing values of 7 and ~ embrace all extraneous 
factors; that is, in open propellers, thrust augmenta- 
tion of resistance and wake, and in nozzle propellers, 
thrust augmentation, wake, nozzle resistance and 
reaction thrust. By calculating » from 
S.H.P. x 29-1 
Disc area sq. ft. x knots* 


and applying appropriate values for { for open or nozzle 
propellers, it is possible to arrive at true actual effici- 
encies. These would agree with the quasi-propulsive 
coefficient found by the William Froude Laboratory. 
After the tug John Hamilton was fitted with a 
nozzle, the owners reported that there was a change 
in astern steering; when coming astern, the head did 
not fall so far to starboard as it did before the nozzle 
was fitted. Steering trials have proved that, in coming 
astern, the nozzle tends to eliminate the propeller 
bias which is responsible for the head falling to star- 
board when coming astern, almost irrespective of the 
position of helm. In trials between two L.N.E.R. 
single-screw tugs, it was found that going ahead with 
either port or starboard helm, or when coming astern 
with head falling to starboard, there was no appre- 
ciable difference in the time taken to complete a circle, 
with or without a nozzle, For the tug with open 





propeller, however, it was impossible to complete a 
circle coming astern with the head falling to port. 
The vessel had to travel quite a long distance astern 
before she even began to answer the helm. The nozzle 
tug, however, immediately answered her helm when 





coming astern with the head to port, the steering circle 
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being of the same diameter as when coming astern 
with the head to starboard. These trials were carried 
out in still water inside Grimsby Dock. The nozzle 
tends to give directional stability to the stern, so 
that, if steering circles are the same with nozzle as 
without, the actual value of steering moment must be 
increased in order to overcome such directional 
stability. 

In new single-screw vessels fitted with the nozzle, 
it is an advantage to dispense with deadwood. The 
nozzle and overhang compensate for the loss of 
directional stability in yaw, leaving it easier to steer 
the vessel than it would be with deadwood. An 
advantage of dispensing with the deadwood is that 
the water flow to the propeller is improved, making 
it possible to obtain the requisite area of entry to 
the nozzle with a section less bluff than would be 
called for if deadwood existed. It is possible to fit 
either semi-balanced or normal rudders. If the latter 
are fitted, a fixed fin in front of the rudder can be 
incorporated, giving considerable strength to the whole 
of the nozzle body and the rudder structure generally. 

A swivelling type of nozzle has been developed abroad 
which has Sone advantage of being able to control 
steering over the stern, making it possible to carry 
out “ figures-of-eight’’ when coming astern. This 
type has been used with good results on the Continent 
and in the Dutch East Indies. 

A query which has been raised and has a bearing on 
steering is the effect on stability of increasing the pull 
in an existing tug. If the tow- lies at an angle 
partly athwart the tug, there would be be an athwartship 
component which would be increased with a nozzle 





** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
~ number of views given where mone 1s men go 


Ww ti ted from abroad, 
Names, ee. of the Fy 


““Oipte of § "ZS,, ‘Southampton. Buildings 





Branch Southampton Buildings. 


-lane, London, C.2, price 18. each. 
ay oor oy OP 
Complete S eaten, Cz, - the in 
case, unless the Pi has been sealed, 


A % at tt withi 
my Pot th thead tsement of the acceptance in two acceptance of a wy fn 
opposition to & Sout fs Faul cn ou @ 
grounds mentioned in the Acts. 


MOTOR VEHICLES. 


543,941. Endless Track. David Brown Tractors, 
Limited, of Meltham, and A. H. Kersey and J. Stirling, 
of Meltham. (2 Figs.) July 3, 1940.—The invention is 
an endless track consisting of series of links pivotally 
connected together and having plates which co-operate to 
form the track surfaces. For the purposes of the inven- 
tion each track link comprises two side plates each having 
at one end a boss a' and at the other end a boss a*, such 
bosses having horizontal openings and being joined by 
vertical webs a* the upper and lower ends of which are 
flanged horizontally on both sides at a*. The boss a! 
at one end of a plate is aligned with the inner side of the 
plate and the boss a* at the other end of the plate is 





tug, thereby increasing the upsetting moment. This 
point was discussed with the owners of converted 
nozzle tugs in the United Kingdom, and they all 
expressed the opinion that there had been no inter- 
ference with stability. If the tow-rope lies partly 
athwart the tug, she can only maintain this position 
of tow-rope by the application of helm ; in other words, 
the moment set up ey the lateral component must be 
opposed by an equal and opposite lateral moment 
in the rudder. Normally, any tug master who finds 
his rope in this position would instinctively use his 
helm in such a way as to “ square” the tug up with 
the line. While the increase in pull due to the nozzle 
means an increase in the lateral component, it also 
means a corresponding increase in forward component, 
that is, there would be more tendency for the tug to 
‘ square ” herself up with nozzle than without. 

Salvage tugs and salvage vessels, perhaps more 
than any other type, are ideal for fitting nozzles; all 
the advantages can be utilised under service condi- 
tions. The free speed would not be materially improved 
in fine weather, but in bad weather a very much 
better sea speed could be maintained, for reasons 
already stated. Towing operations under bad weather 
conditions are very considerably improved by fitting 
the nozzle. 

Perhaps the most important advantages to salvage 
vessels are the ability to obtain a btanding pull equi- 
valent to that of a normal tug of practically double 
the horse-power and to increase the towing speed for 
a given horse-power and fuel consumption, or to 
decrease the horse-power for a given towing speed, 
thereby conserving fuel and increasing the towing 
range for a given bunker capacity. For salvage vessels 
where free-running speed is of paramount importance, 
if an open propeller be designed specifically for free 
running, the horse-power developed at the bollard 
would be about 80 per cent. of the free running horse- 
power. With a nozzle propeller, however, also designed 
for free s , at least 90 per cent. would be available 
at the bo lard. 








Royal Society or Arts.—Under the Thomas Gray 
Memorial Trust, the Royal Society of Arts offer a prize 
of 501. to any persons of British or allied nationality 
who may bring to their notice an invention, publication, 
or diagram, which in the opinion of the judges is con- 
sidered to be an advancement in the science or practice 
of navigation, proposed or invented by himself in the 
period January 1, 1937, to December 31, 1942. Com- 
petitors must forward their proofs of claim between 
October 1 and December 31, 1942, to the Acting Secre- 
tary of the Society, John Adam-street, London, W.C.2. 
In 1941 the Society offered a similar prize which was 
awarded to Mr. T. E. Metcalfe, O.B.E., of Windsor, for 
the seaman’s protective suit devised by him and provided 
by the Ministry of War Transport in boats and rafts. 
The Society have also decided to offer a new award of 
501. to any member of the British Merchant Navy for 
any deed of outstanding professional merit performed 
during the year ending September 30, 1942. Deeds of 
this type, which should be endorsed by ae recognised 
authority or responsible person, may be brought to the 
notice of the Council by any person not later than 
December 31, 1942. The judges will proceed to consider 
their decision on or after January 1, 1943. 


aligned with or projects from the outer side, the vertical 
webs a* joining the pairs of bosses thus being at an 
angle. The two plates forming a link are of opposite 
“hand,” so that when assembled the bosses a' of the 
links are at one end of the link and the bosses a* are at 
the other end, the bosses a' of one link fitting nicely 
between the bosses a* of the adjacent link. The bosses a’ 
of a link are connected by a tube ¢ the ends of which 
are provided with a series of longitudinal splines c' 
of angular cross-section. The overall diameter of the 
splined portions of the sleeves is such, in relation to that 
of the openings in the bosses in which they fit, that as the 
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bosses are forced on to the sleeve ends under pressure, 
the angular-sectioned splines act as cutters and form 
their own keyways, thus effectively holding the sleeves 
against rotary movement. The bosses connected by a 
sleeve member are introduced between the bosses of an 
adjacent link and a pin d is passed through the aligned 
openings in the bosses and through the bore of the sleeve 
member of the inserted link. One end portion of the 
pin d is made, for a length equal to the thickness of a 
boss, of somewhat larger diameter than the remainder, 
and this enlarged portion is fashioned to present longi- 
tudinal splines d' of angular cross section. As this 
splined end of the pin is pressed into position it cuts its 
own keyways in the opening of the boss in which it fits. 
The opposite end of the pin is also splined at d*. This 
end, being the same diameter as the pin, passes clear 
through the opening in the boss but cuts its own keyways 
in the opening in the boss a*. The inner sides of the 
bosses are recessed at a* and the ends of the sleeve c are 
chamfered off inwardly. Before the introduction of the 
bosses of one link between the bosses of an adjacent link, 
packings e are inserted into the chambers formed by the 
recesses a* and the inwardly-chamfered ends of the 
sleeve c. Thus, when the hinge pin d is pressed into 
position, the packings « become compressed and are 
retained in position. The packings form seals to prevent 
entry of grit between the abutting faces of the bosses 
and thus prevent its finding its way between the hinge 
pin d and the inner surface of the sleeve c, Lubrication 
is provided for the hinge pin d by an axial passage d*. A 
flat track plate A is screwed to the undersides of the 


flanges. (Accepted March 20, 1942.) 
PUMPS. 
544,046. Pump. Coventry Climax Engines, Limited, 


of Coventry, and L. Hathaway, of Coventry. (5 Figs.) 
August 21, 1§40.—The invention relates to the priming 
of an engine-driven centrifugal pump. A unit incor- 
porates a small internal-combustion engine 11, of, say, 
1 h.p., adapted to have its crankshaft coupled, through 
a flexible coupling with the shaft of a centrifugal 


is mounted, in turn, upon a tubular cradle 18 formed 
of two longitudinals terminating at their ends wit) 
upwardly-raised loops. The priming pump 22 (Fig. 2) is 
located between the engine and the centrifugal pump, 
the driving eccentric 23 being on the pump shaft. The 
eccentric 23 is encased in an oil-retaining bush secured 
against axial movement thereon by Circlips, the externa! 
surface of the bush being adapted to engage the lever 
arm 26 of the priming pump. The eccentric is keyed on 
the pump shaft and endwise located between the driven 
flange of the coupling and a spacer, the latter engaging 
at its other end the adjacent end of a support for ; 
bearing for the pump shaft. The priming pump is of 
the diaphragm type and has a flange 31, which is 
bolted against a corresponding flange on a hand-lever 33 
p! »vtally-mounted on a bracket 35 supported from the 
base plate. The lever arm 26 of the priming pump 
extends through slots provided in the flanges. The 


Fig. 














yf a 33 
| 26 
| ohh 

Z - 
| 35 : 


























41 


38 

















ww (544.046) 


hand-lever is formed with an out-turned toe 38 working 
in a slot in the bracket 35 and a tension spring 41 biases 
the hand-lever and priming pump as a whole to carry 
the lever arm 26 away from the eccentric, the toe 38 
then engaging one end of the slot to provide a stop. 
An adjustable screw co-operates with the other end of 
the slot to provide a stop in the other direction. The 
inlet side of the centrifugal pump is provided with a 
nipple, which is connected to the inlet side of the priming 
pump. The outlet side of the latter is connected to a 
pipe running to waste. When the centrifugal pump is 
to be used, the engine is first started up, a main valve 46, 
controlling the outlet of the centrifugal pump, is closed, 
and the hand lever of the priming pump is then pulled 
to carry the priming pump to the operative position. 
( Aecepted March 25, 1942.) 


MISCELLANEOUS. 


543,410. Bearing. J. Lithgow, of Bury, and J. A. 
Thornton, of Brighouse. (2 Figs.) November 5, 1940.— 
The bearing is designed for cheapness of manufacture, 
and can be used where at present bush, roller or ball 
bearings are used, such as in bearing blocks carrying 
shafting. Within the plummer block housing 3 is a 
carrier 7, filled, though not tightly packed, with flat 
metal rings 8, each having an inside diameter equal to 
that of the shaft. The carrier is grooved at the ends 
to take larger rings 9, which retain the others in place. 
The rings are preferably not a tight fit either on the 









7 13 3 
fez X.. SY 
rere Vt, Wit 
VY a N 









+ YSZNINZA 


(ii ALY ff. Wns 
YSSS IMG 
13 


shaft or in the carrier, but the depth of each ring is 
sufficient to ensure that the shaft is supported so that 
it does not come into contact with the body of the 
bearing block. The faces of the rings are grooved to 
provide oil channels, the oil level being above the bottom 
edges of the rings. A shaft, mounted in a bearing as 
described, will have an adequate bearing, but will also 
be floating to some extent, owing to the easy fit of the 
rings upon it. The carrier is mounted on a circum- 
ferential rib 13, which allows it to move slightly to take 
up any rocking or end play. (Accepted Yebruary 24, 















pump 15. The unit is mounted on a base plate, which 
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JULY 17, 


IQ42. 


THE MUD MOUNTAIN 
DAM ON THE WHITE RIVER, 
WASHINGTON, U.S.A. 


(Concluded from page 3.) 


THE original design for the dam was for a rolled 
carth-fill structure, but, as mentioned in the first 
part of this article, it was later decided that the | 
material available at the site was unsuitable for 
this type of construction and a rock-fill structure | 
was decided on. The core of the dam, however, is of | 
the rolled earth-fill type, as originally designed, but 
dumped rock-fill has been substituted for the outer 
zones in place of rolled earth. The arrangement is 
shown in the cross-section of the dam given in 
Fig. 2, on page 2, ente. Some particulars of the | 
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reasons leading to this change in design were given 
in an article in our contemporary, the Engineering 
News-Record, of March 13, 1941. It was intended | 
that a mixture of sand and gravel should be taken 
from a pit on the right bank of the river, about 
1} miles from the site. This was to be mixed 
with 20 per cent. of till and placed in 6-in. layers, 
which were to be compacted by rolling. When the 
borrow -pit was opened, however, it was found 
that the material carried an excess of fines and 
that the residual moisture was above the optimum 
allowable. A 5-ft. test fill which was made showed 
that the material would neither drain nor dry to 
the extent necessary to enable it to be consolidated 
properly. It was considered that this effect. was 
due to a small percentage of colloidal clay present. 
As rainfall at the site of the dam is heavy during 
a large part of the year, and the dry season is short. 
it was decided that, even if some of the fines. 
were washed out of the material, it would have 
been possible to place it only during dry periods 


a 


outer zones. 
carried down to bedrock, but the outer zones (Zones 
1 and 3 of Fig. 2) rest on the original stream- 
bed. The material from the borrow-pit, used for 
Zone 2, forming the impervious core, was dried before 
being placed, and, in order to keep it dry during 
laving, a canvas tent was erected across the canyon 
and work was carried out under it. 
the upstream rock zone is at a slope varying from | 
1 in 2 to 1 in 1}, and the corresponding face of the | 
downstream zone has a slope ranging from | in 2}| conveyor carries a bunker to which the material 
to 1 in 1}. Fat 


difficult of .access, extensive special arrangements | 
were necessary for transporting the core material 
from the borrow-pit, 1} miles away, and the rock 
from the quarry, 4 miles from the site. 
sand and gravel ef the borrow-pit was available 
in a formation about 60 ft. thick, lying below over- 
burden which varied in thickness from a few feet | the dryers. 
to about 25 ft. 


ENGINEERING. 
and that the laying of the 
material required would have takén many years. 

In view of these circumstances, it was decided, 
on July 1, 1940, that only the centre core of the 
dam should be of rolled earth-fill construction, the 
remainder consisting of dumped rock-fill. Suitable 
rock was available from a quarry about four miles 
north of the dam. The cross-section decided on is 
shown in Fig. 2, already referred to. It is formed 
with three major zones and two transition zones. 
The centre zone (Zone 2 of Fig. 2) is composed of a 
mixture of sand and gravel taken from the original 
borrow-pit and combined with from 20 per cent. to 
40 per cent. of the overlying blue glacial till. This 
zone has side slopes at 1 in 4. The transition zones 
on each side of it are graded, with the finer materials 
on the inside faces next to the core and the coarser 
materials on the outer faces against the rock-dump 
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consisted of the glacial till which was used in the 
mixture. The procedure followed by the con- 
tractors, the Guy F. Atkinson Company, San 
Francis¢o, was to remove the overburden, keeping 
the till separate from the surface material. On the 
exposed surface of the sand and gravel, a layer of 
till, about 5 ft. thick, was then placed by a bull- 
dozer. A power shovel then took a cut through the 
two layers of material in such a way as to secure a 
mixture of about 70 per cent. sand and gravel and 
30 per cent. till. The shovel loaded into trucks 
which delivered to a grizzly, the latter removing the 
larger boulders. The material was then trans- 
ported by belt conveyor to a rotating screen, which 
removed stones down to 5 in. size that had not 
been trapped by the grizzly. The mixture was 
stored in bunkers under this screen. 

A railway was laid for transport to the site of the 
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The centre and transition zones are 


The outer face of | 


As the dam is situated across a narrow canyon | 


The 


The lower part of the overburden 





| 


, dam 1} miles away, and the material was delivered 
| to a stock-pile located above the spillway. A re- 
claiming tunnel was formed under the stock-pile and 


| this tunnel housed a belt-conveyor which carried 


the material to the dryers. The delivery end of 
the conveyor was located on a timber trestle across 
the upper part of the spillway; it can be seen in 
the general view of the works reproduced in Fig. 11, 
on this page, which shows the state of the work 
on June 2, 1941. The structure at the end of the 


was delivered. The dryers were situated at the 
base of this structure and can be seen at its right- 
hand side in Fig. 11. A rotating screen was inter- 
posed between the bunker and dryers in order to 
remove temporarily all stones of more than 3 in. size, 
but this larger material was returned into the flow 
at the delivery end of the dryers. The object of 
this arrangement was to avoid unnecessary wear on 
It did not affect the efficiency of drying 
as the larger stones could carry only a small part 





of the moisture content. The dryers were of the 
inclined rotary-kiln type fired by oil furnaces and 
with air blowers. The average moisture content of 
the raw material was between 20 per cent. and 21 per 
cent. by weight, but immediately after heavy 
rain it rose, at times, to 23 per cent. The drying 
process was arranged to reduce the moisture content 
to from 17 per cent. to 18 per cent., adjustment of 
temperature and air flow being made in accordance 
with the wetness of the received material. The 
drying operation was a rapid one, the material 
remaining in the dryers for only a few minutes. 
Three dryers, 72 in. diameter and 24 ft. long, dealt 
with 2,300 cub. yds. of material per 24 hours. The 
material was discharged at a temperature of about 
120 deg. F. and lost a further | per cent. of moisture 
by steaming before reaching the core of the dam. 
From the dryers, the material was delivered by 
another covered conveyor to two wood-stave silos, 
each of 200 cub. yds. capacity, erected at the edge of 
the canyon. The conveyor, carried by a wood 
trestle, and the silos are clearly shown in Fig. 11. 
Before proceeding to describe the placing of the 
core, it will render the whole building programme 
more clear if some account is given of the transport 
of the rock-fill material to the site. As already 
mentioned, this was obtained from a quarry situ- 
ated 4 miles away. Delivery to the site in the 
narrow gorge presented considerable difficulty and 
special tracks had to be constructed. The roadway 
from the quarry, to a large extent, followed the 
canyon and in many places passed over such loose 
ground that it was considered undesirable to attempt 
any excavation for the formation of a road-bed ; it 
was feared that this might cause slides. In such 
positions, and also in the narrow gorge on each side 
of the dam, the roadway was accordingly carried 
on a trestle. This was of timber construction with 
a reinforced-conerete deck, giving a 32-ft. clear 
roadway. In all, rather more than a mile of this 
trestle roadway was built. Part of it, looking from 
above, can be seen in Fig. 10, on page 10, ante. 
The timber bents were placed at 13 ft. centres and 
carried 8 in. by 18 in. stringers. On these, two 
layers of 4 in. planking were laid, the roadway 
being formed by a 3-in. layer of concrete reinforced 
with wire mesh. The concrete was anchored by 
railway spikes driven into the timber deck and left 
projecting about an inch. In the early stages, 


when the rock had to be delivered to the bottom of | 


the canyon, down-grades as steep as 12 per cent. were 
used. In later stages, as the dam increased in 
height, up-grades of a similar slope were used. In 
the final stages, when the top of the dam was 


approaching the top of the gorge, the stone was | 


delivered by trucks taken over the crest. This 
variation in level necessitated considerable altera- 
tion in the trestle roadway as work proceeded. 
For instance, at the downstream face, the first 
trestle was used until work had been brought up 
to El. 900. A new one was then constructed, 
branching-off from the roadway at some distance 
from the dam. Later when El. 1,000 was reached, 
a further trestle was built, part of it on top of the 
old trestle. 

The rock was transported from the quarry to the 
dam in 20-cub. yd., 12-cub. yd. and 8-cub. yd. Diesel- 
engined trucks ; one of these in process of loading 
is shown in Fig. 12, on this page. 
won by blasting and was handled by electric- 
shovels, as shown in Fig. 12. The smaller trucks 
were used for the finer material employed in the 
transition zones of the dam. This was passed 
through a jaw crusher which reduced it to 6-in. 
size ; from the crusher it was delivered to a stock- 
pile by a belt conveyor. Still smaller material was 


The rock was 
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which could swing out over the dam. As already 
explained, owing to the high rainfail of the district 
the laying of this material was carried out under 
a canvas tent. Had the work been done in the 
open, the core material would have become so wet 
during a large part of the year that it would not 
have consolidated properly and the drying operation 
would have been rendered useless. The tent was 
350 ft. long and 100 ft. wide. It is shown from 
above in Figs. 13 and 14, opposite. Hatchways 
were formed in the tent to allow the passage of the 
discharge buckets, as is clearly shown in Fig. 14. 
The derricks, situated on the edge of the gorge, and 


| handling the buckets can be seen in both illustra- 


| 


| 
| 





| 





tions. It will be obvious that when work was being 
carried on during heavy rains, material just de- 
posited below the hatchways would be wetted to 
some extent. This, however, was not of sufficient 
importance to affect operations, as the material 
deposited by the buckets was so quickly spread over 
the core surface that the amount of moisture any 
batch took up was insufficient to make any impor- 
tant difference in its wetness. Canvas covers were 
provided by which the hatchways could be closed 
when work was stopped. 

Before the placing of the core, the canyon walls 
were dressed to a slope of 1 in 20. The purpose of 
this was to ensure that the core should make 
effective contact with the walls. The material 
dumped by the buckets was spread by bulldozers 
and then tamped, and it was thought that it would 
not have been possible to make good connection 
with irregular wall surfaces, and that voids might 
be left. As it was, there were holes and caves 
in the wall surfaces which extended too far back 
to permit them to be removed by dressing the 


surface; some of them were as much as 30 ft. 


passed through @ gyratory crusher which produced deep. They were filled with concrete, form-boards 
lj-in. material. This was also carried by a con- | being fixed over the open ends by anchor bolts 


veyor to a stock-pile, to be drawn on as required. 
A view showing the quarry after a blast, and before 
the loosened material had been removed, 
in Fig. 15, on page 50. 


| 
| 


secured in the rock face. 
paration of the surfaces, the core material next to 


8 given! the walls was specially compacted by a power- 


The spreading of the dumped 


driven hand tamper. 


In the construction of the dam, the laying of | material by means of two bulldozers, drawn by 
the core and of the outer rock zones was carried | Caterpillar Diesel tractors, is shown in Fig. 16, on 
on simultaneously, work on the core being kept a 
little ahead of the outer zones. The core material 
was delivered from the silos on the edge of the 
canyon into 10-cub. yd. discharge buckets, one 
These were carrjed by derricks 


bucket for each silo. 


page 50. It will be clear that the top of the dam 
was approaching the top of the canyon at the 
time the photograph from which this illustration 
was prepared was taken ; the date was May 12, 1941. 
The main com acting was done by means of 
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In addition to this pre- | 
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“ sheep’s-foot "’ tampers. These machines have 
twin oscillating rollers with tamping feet on their 
surfaces, the effect of which when drawn over land 
is to work together and compact the material. At 
least six passes with these machines were made 
over each spread of material. A smaller special 
tamper of the same type was used near to the 
walls. where manceuvring was difficult. The 
material was spread in 6-in. layers and if the 
| finished surface of any layer was too smooth to 
blend properly with the succeeding layer it was 
roughened and loosened before work proceeded. 
The rock for the outer and transition ‘Zones was 
dumped from the Diesel trucks and sluiced to wash 
down the fines to ensure rock-to-rock bearing. A 
view showing this operation in progress is given in 
Fig. 17, on page 50. The face of one of the tran- 
sition zones during the progress of the work is 
illustrated in Fig. 18, on page 50, which shows the 
state of the work on June 20, 1941. Water for 
sluicing was obtained from settling basins on the 
river, both upstream and downstream from the 
dam. Turbine and booster pumps were used, the 
sluicing nozzles being supplied at a pressure of 
60 Ib. per square inch. The consumption of water 
was 1} cub. yd. per cubic yard of rock. As already 
mentioned, work on the core was kept slightly 
ahead of the rock fill. As the dam increased in 
height, it also increased in length owing to the 
formation of the canyon and in the later stages it 
was possible to arrange that rolling of the core 
should be confined to one half of the structure, 
the other being left free for stone dumping. The 
average rate of progress was the placing of 12,000 
cub. yds. of material in a three-shift day. Of this 
total, 1,600 cub. yds. was in the earth-fill core, 
700 cub. yds. in the transition zones, and 9,700 
cub. yds. in the outer rock zones. In the completed 
dam, 40 per cent. of the rock-fill is in the outer 
upstream zone and 60 per cent. in the downstream 
| zone. ’ 
The protecting tent was designed to be fixed in 
three successive positions. As shown in Fig. 14, 
| it was first fixed well down in the gorge in order to 
| provide the maximum shelter for the work. As 
the height of the dam rose, a stage was reached at 
which there was not sufficient room for the com 
pacting machines. to operate under the tent. It 
was then removed and fixed in a higher position, 
the operation being repeated at a later stage. The 
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MUD MOUNTAIN 


tent was secured to wooden galleries fixed to the 
sides of the gorge, as is clearly shown in Fig. 14. 
The three galleries, corresponding to the three 
working positions can also be seen in Fig. 14, which 
also shows the method of supporting the canvas by 
blocks and tackle from wire ropes spanning the 
canyon. Wire ropes with adjusting tackle were 
also used at the ends to keep the canvas taut. 
The majority of the photographs with which we 


| have been able to illustrate our description of this 


interesting piece of constructional work were 
supplied by the U.S. Army Engineers, Seattle 
District. For Fig. 16, however, we are indebted to 


the Caterpillar Tractor Company, Peoria, III. 
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Principles of Ignition. By Dr. J. D. 
lon: Sir Isaac Pitman and Sons, L 
l2s, 6d. net.] 

Tue purpose of this book is stated to be to describe 

simply and briefly the principal factors relating to 

the ignition of inflammable gas mixtures by sparks, 


} flames, incandescent solid particles and other local- 


ised sources, and to discuss certain theories which 
have been put forward to co-ordinate or explain 
the actions of such sources. Chapters 1 to 4 deal 
/ with different methods of causing ignition by sparks, 
flame and hot solid bodies, and also with the con- 
ditions governing the inflammability of gas mixtures. 
Most attention is given to the electric spark, and 
the incendivity (or the ability of a spark to cause 
ignition) is discussed at length with references to 
experimental results. Detailed consideration is 
given to the conditions affecting the amount of 





energy required to produce an igniting spark, and 
sthe relative importance of the capacity and in- 
pductance components. It is shown that the in- 
scendivity of different methods of ignition is asso- 
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knowledge available on this side of the problem. 
Detonation is referred to as arising from a vibratory 
action in the flame front, which, in the limiting 
condition, shoots forward through the unburnt 
gas with the speed of sound ; this view, as applied 
to engines, is not in agreement with the more recent 
experimental evidence. Ignition in compression- 
ignition engines is disposed of in less than one page, 
and again gives an erroneous picture of the infor- 
mation available. The statement that “ ignition 
by compression does not commence simultaneously 
in all parts of the gas mixture, but only at one or 
more localised regions ”’ gives the impression that the 
engine is considered to be operating on a prepared 
homogeneous mixture of oil droplets and air. From 
this section, also, it might be gathered that the 
starting of compression-ignition engines from cold 
is an extremely difficult operation, involving pre- 
heating or other expedients. 


ciated with the rate at which energy is imparted to 
the mixture. In connection with the inflammability 
of gas mixtures, it is shown how the nature of the 
constituents, the mixture ratio, the conditions of 
temperature and pressure, the turbulence, and th> 
direction of flame propagation affect the limits of 
inflammability. 

In view of the author’s statement in the preface 
that the book is primarily intended for two classes of 
engineers—those concerned with  internal-com- 
bustion engines, and those concerned with the pre- 
vention of explosions in mines and factories— 
Chapter 5, on ignition in engines, is rather dis- 
appointing. The first part of this chapter, which 
treats mainly of the incendivity of the electric 
spark in engines, brings together useful experi- 
mental data. It is shown that, in the normal 
operation of petrol engines, ignition is attributable 
solely to the capacity component of the spark, but 
this is qualified by drawing attention to the import-| The later chapters of the book contain a general 
ance of the inductance component in the ignition | discussion of the theories of ignition, including the 
of mixtures when the petrol is not properly vapor- | thermal, radiation, ionisation, and chain-branching 
ised. This function of the inductance component | theories. Most importance is attached to the treat- 
is one reason why the “ fat” spark is desirable in | ment of the thermal theory, but sufficient considera- 
engine ignition. This section is both interesting | tion of the others is given to set out the reasons for 
and useful, but the remainder of the chapter, deal-| the author’s preference for the thermal theory. 
ing mainly with detonation, is scanty and gives an| If it is borne in mind that the author concerns him- 
incomplete picture of present information on the | selfmainly with laboratory experiments on the ignition 
subject. The discussion does not relate to engine | of prepared inflammable mixtures under conditions 
operation, but is based on the results of experi-| quite different from those in an engine, the book 
ments in tubes and static explosion chambers. The | will be found useful by engineers concerned with 
statement that “engineers have gleaned from*| ignition problems. It brings together in a con- 
experience a large amount of information of an} venient form experimental data on the subject, 
empirical kind which enables them to say that and a brief and readable consideration of the various 
combustion chambers of some shapes are less liable | theories of ignition. 
to cause pinking than others, and that a tendency | 
to pinking in a chamber of given shape can be | 
minimised by placing the sparking plug in a par- 
ticular position” does much less than justice to | 
engineers for their work on detonation in engines, | 








ASSOCIATION OF CONSULTING ENGINEERS.—Mr. H. J. F. 
Gourley, M.Eng., M.Inst.C.E., of Messrs. Binnie, Deacon, 
and Gourley, Artillery House, Artillery-row, London, 
8.W.1, has been elected chairman of the committee of the 


and gives a completely wrong impression of the ' Association of Consulting Engineers for the year 1942-43. 
















TREATMENT OF WATER FOR 
DOMESTIC AND INDUSTRIAL 
REQUIREMENTS.* 


By Dr. ALBERT PARKER. 
(Continued from page 38) 


Water Weeds.—Difficulties are sometimes caused by 
excessive growths of true water weeds and of emergent 
weeds, such as rushes and reeds, in rivers, lakes, and 
natural reservoirs. Water weeds are mainly large | 
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filters as a preliminary to passage of the water through 
slow sand filters, which can then be operated at a rather 
higher rate than is usual without preliminary filtration. 
Many investigations have been made with the object 
of determining the effects of changes in the nature and 
size-grading of the filtering medium upon the efficiency 


| of filtration, and the effects of various factors upon the 


length of time during which a filter can be operated 
satisfactorily before it requires washing and cleaning 
with water, or air, or both. Further experiments will 
no doubt lead to improvements and to methods of 
overcoming some of the difficulties which have arisen 









plants with stems and leaves similar to those of land | jn the filtration of certain waters. Filters containing 
plants, but which grow underneath or floating on the | graded particles of anthracite in place of sand have been 
water. Emergent weeds grow upright on the margin | used in a number of installations in the United States, 
of lakes and ponds or in shallow water. The food of | and two or three anthracite filters have recently been 


water weeds and emergent weeds exists partly in the introduced in Great Britain. 


deposit of mud or other material on the bed of the lake | 
or pond. If the bed is clean, firm, and sandy, it is 
comparatively poor in nutrient substances and heavy 
growths of weeds are improbable. If the bed consists | 
of soft black mud, the quantity of nutrient substances 


may occur. 
material suitable as fertiliser for another crop at the | 
appropriate season. Every effort should be made, | 
therefore, to maintain the bed in as clean a condition 
as possible and to prevent access of mud and polluting 
organic matter with the inflowing streams. If excessive 
growths of weeds do occur, they can often be largely | 
removed by dragging. The growth of water weeds | 
can also be prevented or discouraged by adding a | 
solution of sodium arsenite to the water to give a con- 
centration equivalent to about 2 parts by weight of 
arsenious oxide or 1-5 part of arsenic in | million parts 
of water. In this concentration, sodium arsenite, 
when applied only occasionally, is not poisonous to 
animals. The minimum quantity of arsenic which 
will cause death in man is usually considered to be 
100 milligrams if taken in one dose, but the suscepti- 
bility of individuals varies considerably. Assuming 
that the quantity of water used by each person for 
drinking arid cooking is 3 pints per day, a lethal con- 
centration of arsenic in the water for one day would 
be about 60 parts per million. If water containing 
arsenic were taken for more than one day, the lethal 
concentration would be smaller, as arsenic is a cumula- 
tive poison. Experiments in the Water Pollution | 
Research Laboratory have shown that water con- | 
taining sodium arsenite in a concentration equivalent | 
to 50 parts of arsenic in a million is toxic to minnows | 
in about 20 hours. Sodium arsenite is clearly a dan- | 
gerous poison and should be used only under expert 
supervision to ensure that no part of the water contains 
this substance in a concentration approaching the value 
at which it is toxic. 

Emergent weeds can be killed or discouraged by 
spraying them two or three times at intervals of a few | 
days with a 2-5-per cent. solution of sodium chlorate. 
Even in this high concentration sodium chlorate is not 
poisonous to animals, but clothes saturated with the 
solution and then allowed to dry are highly inflammable. 
If waders and oilskins are worn while spraying the 
solution, they can easily be washed afterwards with 
clean water to remove any sodium chlorate. Although | 
solutions of copper sulphate and of potassium per- | 
manganate can be used with success in preventing or | 
discouraging algal growths, they have little effect upon 
the larger water weeds and emergent weeds. 

Other growths which cause difficulty are those which 
sometimes occur in the condensers and coolers of power- 
stations and other works. They can be prevented by | 
adding to the water circulated during 2 hours or 3 hours 


sufficient chlorinating agent to give a concentration of | ammonia and chlorine may be applied separately, | approximately 10 parts. 





is probably considerable and heavy growths of weeds | 
When the weeds die and decay they leave 





They are employed 
mainly for removing the last traces of precipitated 
carbonate and hydroxide in water softened by the hot 
process’ of softening with lime and soda in preparing 
water for raising steam. If the hot water is filtered 
through sand there may be an appreciable increase in 
the concentration of silica in the water. 
Sterilisation.—During recent years the outstanding 
advances in processes of treatment of water, par- 
ticularly those concerned with foods, have included: the 
development of methods of disinfection or sterilisation 
to render the water hygienically safe. This develop- 
ment has been stimulated by the fact that in many 
districts it has become necessary to draw supplies from 
rivers and streams which have received sewage and 
sewage effluents and other polluting discharges. Many 
well waters are also liable to pollution by pathogenic 
organisms, particularly waters from shallow wells. Of 
the various methods of disinfection, the application of 
chlorine in the fornt of gas, aqueous solution, hypo- 
chlorites, or chloramine is the one usually adopted. 
The quantity of chlorine added is Pomme 
0-1 part and 0-5 part per million. Simple chlorination 


between | 
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| water on tanks, pipes, and other fittings. Experi 
ments made at the Water Pollution Researc! 
Laboratory have shown that the presence of 3 parts of 
chlorine per million does not appreciably increase th 
action of water on lead and copper. 

Other methods of disinfection include the addition 
of lime to give an excess of about 1 part in 100,00: 
after a reaction period of 24 hours, treatment wit! 
ozonised air, and exposure to ultra-violet light. Ther 
is also a method of disinfection by the so-called oligo 
dynamic action of certain metals. Treatment by exces 
lime, with the addition of powdered active carbon 
before filtration to improve the taste of the wate 
has been successfully applied over a number of year 
at the Southend waterworks in Essex, and the proces 
has also been used at several waterworks in the Unite: 
States. Ozonised air has been employed for the dis 
infection of a namber of water-supplies on the Conti 
nent, and for treating the water of several swimminy 
baths in Great Britain; it has been tried on a semi 
commercial scale by the Metropolitan Water Board 
Treatment with ozonised air has certain advantages ove: 
chlorination, in that it does not produce unpleasant 
tastes and frequently improves the taste and appearance 
of the water. It is more expensive, however, and th: 
water does not retain disinfecting properties for s. 
long, a8 any excess ozone rapidly escapes or break» 
down. Ultra-violet light has been used in some circum 
stances. As the penetrating power of the rays is not 
great, the water treated by this method must lx 
clear and free from colour and suspended or colloida! 
matter, and it must pass as a thin layer when expose: 
| to the lamps. The bactericidal action of certain metal. 





and metallic salts has long been known, but it is only 
during recent years that the action has been studied 
| with the object of its application for the treatment ot 
} water on a large scale. By the Catadyn process, ax 
originally introduced, materials such as sand and 
porcelain are impregnated with finely-divided silver 


brings about satisfactory disinfection and destruction |and water is disinfected by filtration through or 
of harmful pathogenic organisms in a short time, but in | contact with the materials. The quantity of silver 
many instances it has caused unpleasant tastes in the taken up by the water is generally from 0-015 part to 
water even after the excess of free chlorine has been | 0-06 part per million; this is sufficient to sterilise 
removed. “With the object of overcoming difficulties | many waters after a period of contact of several hours 
of this kind, various modifications have been tried. It seems that untreated water may be disinfected by 
These include chlorination in two stages at different | mixing it with a proportion of water previously fully 


|Chloramines are much 


points in the complete system of treatment at the /| treated by the Ca’ process. 
waterworks, the addition of larger quantities of chlorine, | colloidal matter adsor 


Any suspended or 
or deposited from the water 


or so-called super-chlorination, followed later by de- | on the material, however, impairs the sterilising effect 


chlorination with substances such as sulphur dioxide | 
and sodium thiosulphate, the addition of ammonia or | 
sulphate of ammonia to form chloramines, and treatment 
with activated carbon to remove objectionable tastes. 
slower in their disinfecting 
action than is free chlgrine, but their action continues 
for a longer period, and thus reduces risk of contamina- 
tion of the water during distribution. 

Excess of free chlorine gives rise to a chlorinous | 
taste. This can be avoided by reducing the dose of 
chlorine or by de-chlorination. The causes of other | 
tastes which sometimes develop on the chlorination of 
water are not always easily found. For example, an | 
appreciable unpleasant taste will develop on the | 
chlorination of water containing so little as 1 part of 
phenol in 2,000 million parts of water. It has been 
asserted that the taste can be detected when the con- | 
centration of chlorinated phenol is even as small as | 
1 part in 100,000 million. Similar tastes may also | 
develop in chlorinated water as a result of the presence | 
of leaves from willows and poplars, and of meadow- | 
sweet, alge, fungi, and certain bacteria. Of the various | 
methods of preventing or removing unpleasant tastes | 
in water, disinfection with chloramine, in which the | 


Iron and Manganese.—iron and manganese in 
quantities of the order of from 0-1 part to 0-5 part 
per million in water to be treated at a waterworks 


| usually cause little difficulty, as the soluble compounds 


of these metals readily oxidise to produce insoluble 
oxides which are removed by the filters. Larger 
quantities of these metals, especially if associated with 
organic compounds, may cause opalescence, colour, 
and unpleasant taste, and the deposition of oxides at 
inconvenient positions, and may render the water 
unsuitable for certain industrial processes, particularly 
in the textile industries. As little as 0-5 part per 
million of these metals may impart an unpleasant 
flavour to the water, and | part per million causes a 
distinct “inky” taste. Methods of removal of these 
substances include eration, the addition of lime, 
sedimentation, and filtration. The manganese com- 
pound of certain base-exchange zeolites effectively 
removes iron and manganese, and when the zeolite is 
exhausted it can be regenerated by treatment with a 


| solution of potassium permanganate. 


Softening.—At some waterworks in Great Britain 
the water is softened before distribution to reduce the 
hardness from more than 20 parts per 100,000 to 
A portion of the water is 


free chlorine of 5 parts to 10 parts in a million parts of | and treatment with activated carbon, seem to have | softened by treatment with lime or by the base 


the dose of chlorine should be repeated at | 
This intermittent treatment 


water ; 
intervals of a few days. 


with these comparatively high concentrations of | sterilising agent has now become so widespread, and | works, however, is not general. 


chlorine is usually more effective than the continuous | 
application of 0-5 part to 1-0 part of chlorine in a 


been the most successful. 
The application of chlorine as a disinfecting or | 


so much reliance is placed upon this method, that there 


exchange process, and the softened water is mixed 
with hard water for distribution. Softening at water- 
As a result, large 
numbers of consumers receiving hard water have in 


| Seems to be a tendency in some instances to relax | stalled household softeners utilising the base-exchange 


million, and is more economical in chlorine. Copper | efforts to prevent or reduce the pollution of the water- | process. If the majority of householders in a district 


sulphate should not be applied in attempts to prevent | 


supply at the source. This tendency is to be de- 


supplied with hard water installed separate softeners, 


growths in condenser-tubes, as it may have a destructive | precated. In ordinary times chlorination should be | there is no doubt that the total cost of installation and 


action on the tubes. 


regarded only as an additional safeguard, and not as a | 


operation of the numerous small softeners would be 


Filtration.—In the past, filters to remove colloidal | reason for not exercising care in selecting the source | much higher than the cost of softening the supply at 


and other substances and bacteria have usually con- | of supply or for not doing everything possible to protect | the works before distribution. Softening of the water 


tained sand, and the rate of filtration has been of the | 
order of 2 gallons or 3 gallons of water per hour per | 
square foot of filter-surface. In recent years consider- 
able development has occurred in the application of | 


the source from pollution. In difficult times such as | 


at the works should, therefore, be encouraged on cost 


the present, when water mains and sewerage systems | alone, apart from the fact that the extent of softening 
may suddenly be damaged, it may be desirable to | can be controlled more efficiently at the central works. 
apply chlorine in doses larger than are ordinarily | Another point of importance is that the base-exchange 


mechanical or rapid sand filters, with a filtration rate necessary, but such conditions should be considered process is the only method of softening suitable for 


of the order of 100 gallons per hour per square foot.| as exceptional. In some circumstances it may be 
Both slow filters and rapid filters have their advantages | necessary to draw emergency supplies of water from 
and disadvantages, and the correct choice must depend | sources which are unduly contaminated. It may then | 
upon particular conditions and requirements. In some | be desirable to treat such waters by adding 3 parts or | 
instances there are advantages in employing rapid | 4 parts of chlorine per million, allowing a time of con- 
— | tact of 1 hour or 2 hours, and then removing the excess | 





small household softeners, though it is not the most 
satisfactory method for all hard waters. Some hard 
waters when fully treated by the base-exchange process 
provide a soft water with an appreciable corrosive 
action on galvanised tanks and pipes. 

In its simplest form the problem of softening water 


* Paper entitled “Treatment of Water for Domestic | chlorine by adding a solution of sodium thiosulphate. | consists in removing the alkaline-earth metals, calcium 


and Industrial Requirements : 


Methods,” read before the Institution of Civil Engineers | presence of chlorine in an initial concentration of about 
on Tuesday, May 12, 1942. 


Abridged. '3 parts per million causes an increased action of the ! 





Some Problems and |The question has accordingly arisen as to whether the|and magnesium, which are present to a greater or 


smaller extent as soluble bicarbonates and sulphates 
in most natural waters in Great Britain, and form 
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insoluble soaps. The term “ water softening” is now | 
often used to cover not only true softening, but also 
the removal of all substances which may cause the | 
formation of scale in boilers. The principal processes | 
may be divided into three main classes : (i) those which 
remove the troublesome basic ions or cations, such as 
calcium and magnesium, by some method of precipita- 
tion; (ii) those which replace the troublesome cation 
by a cation such as sodium which does not give insoluble 
salts or insoluble soaps ; ‘and (iii) those which remove 
not only the basic ions or cations, but also the acid 
radicals or anions, thus removing the salts to produce 
a water containing little or no dissolved solids. 
Temporary hardness caused by the presence of cal- 
cium bicarbonate in solution can be removed by adding 
sufficient lime to convert the bicarbonate into relatively 
insoluble calcium carbonate. This method has the 
advantage that the added lime also removes dissolved | 
carbon dioxide which is always present when there is 
caleium bicarbonate in solution, as the bicarbonate | 
does not remain dissolved unless there is free carbon 
dioxide in addition. If the calcium bicarbonate is | 
removed without at the same time removing the free | 
carbon dioxide, the treated water may not form a 
protective coating on metals and may, in consequence, 
cause serious corrosion of the metals. Lime also con- 
verts magnesium bicarbonate into relatively insoluble 
magnesium hydroxide. This process, however, does 
not remove permanent hardness caused by the presence 
of dissolved sulphates and chlorides of calcium and 
magnesium. It also suffers from some other disadvan- 
tages. For example, difficulties have arisen in ensuring 
rapid and complete precipitation, sedimentation, and 
removal of the calcium carbonate and magnesium 
j.ydroxide formed. Some water-supply undertakings 
have experienced trouble from the deposition or “ after- 
precipitation" of calcium carbonate in the supply 
mains, and the precipitate has sometimes been carried 
forward into tanks and fittings on premises connected 
to the supply. This difficulty can be avoided by the 
subsequent addition of carbon dioxide to the water ; 
but the addition must be carefully controlled, as an 








excess of carbon dioxide may encourage corrosion of the 
mains, service pipes, and fittings. With the object of 
assisting precipitation in the sedimentation tanks at | 
the works, coagulating agents such as aluminium sul- ; 
phate and sodium aluminate have been used with | 
success in many instances, though they have not | 
always been entirely satisfactory. During recent years 
the addition of a small quantity of sodium hexameta- | 
phosphate, in a concentration of the order of 1 part | 
per million, has been successfully used in certain circum- 
stances to prevent after-precipitation. Improvement 
has also been effected by returning some of the pre- 
viously precipitated calcium carbonate to the water | 
undergoing treatment with lime, and by arranging | 
the process so that the water with the added lime 
water flows through a layer or blanket of the precipitate ; 
these methods assist the formation of the precipitate | 
and probably increase the size of the particles so that | 
they can be removed more easily by sedimentation. } 

In the lime-soda process, both the temporary and 
the permanent hardness can be removed. Lime and 
sodium carbonate are added in quantities sufficient 
to ensure that the calcium salts are precipitated as | 
calcium carbonate and the magnesium salts as mag- | 
nesium hydroxide. As a result of the reactions which 
occur, the sulphates of calcium and magnesium origi- 
nally in solution are replaced by the equivalent quantity 
of sodium sulphate. If the permanent hardness is 
high the treated water will contain a considerable 
quantity of sodium salts in solution. Treatment with 
lime and soda is used for water for many boiler installa- 
tions and for water for some laundries and certain 
industrial processes. 

In place of the lime used in the lime-soda process, 
caustic soda can be employed, although it is more | 
expensive. With caustic soda the concentration of the 
dissolved solids in the treated water is greater then | 
when lime is used, as one-half of the carbon dioxide | 
of the bicarbonates and thie whole of the free carbon | 
dioxide are converted into soluble sodium carbonate. | 
The alkalinity of the water is increased, and if the | 
water is used for raising steam some of the sodium | 
carbonate is converted into caustic soda in the boiler. | 
With some waters the treatment may increase the risk | 
of priming and of so-called caustic embrittlement. The | 
quantity of sludge produced by the removal of the | 
temporary hardness caused in the first place by calcium | 
bicarbonate is smaller than in the lime-soda process. | 
_ The base-exchange or zeolite process of water soften- | 
ing depends upon the property of base-exchange | 
possessed by certain natural and synthetic alumino- 
silicates. When hard water is passed through a column 
of the sodium compound of the alumino-silicate, graded 
in particles of suitable size, the calcium and magnesium 
are removed from the water and are replaced by sodium. 
After the active sodium in the alumino-silicate has been 
replaced by calcium and magnesium, the material is 
regenerated by treatment with a solution of common salt. 

(To be continued.) 








NOTES FROM NORTH AMERICA. 


SaLvaGE operations are now under way at New York 
to refloat the capsized French liner Normandie. The 
scheme is to right the ship by controlled pumping, 
but no estimate is available of the time required for 
the repair work. The first task will be the complete 
removal of all construction above the promenade deck, 
and cleaning out the underwater portion of the vessel 
to provide access for divers; this work is now in pro- 
gress. Hatches will then be constructed over the air, 
cargo and miscellaneous ports and drain-pipe openings 
below the water line on the port side. About 10,000 
cub. yd. of mud must next be removed from the sub- 
merged part of the hull, and shoring placed on the 
promenade and lower decks. The construction of 
concrete bulkheads between decks and the removal! of 
a section of the pier, near which the ship lies, will 
also be necessary. Since the liner now rests with the 
centre of gravity on the edge of a shelf of bedrock, 
there is a possibility of the hull breaking at the mid- 
section az the river mud subsides under the weight of 
the vessel. A Naval Court has ruled that the destruc- 
tion of the Normandie, which had been renamed the 
U.S.S. Lafayette and was being converted into a troop 
ship, was due to “ gross carelessness and inter-violation 
of rules and commonsense’ by the workmen of the 
general contractor during the conversion work. The 
Court also found that there was no sabotage, but that 
there had been lack of co-ordination among the forces 
of the United States Coast Guard, the Navy and other 
agencies involved in the conversion operations. The 
investigating board also pointed out that the disastrous 
fire started with ‘no fire watchers present, no fire 
extinguishers in the grand lounge, no connected ready- 
for-use hose available, no asbestos sheets (for protection 
of nearby materials from acetylene torches employed) 
in place, or being held by anyone immediately before 
the fire started.’’ The fire occurred on February 9, 
and the contractor doing the conversion work had 
been instructed to complete his assignment by 
February 14. In order to hurry the conversion work, 
1,413 bales of kapok life preservers, each bale con- 
taining ten preservers, had been placed on board the 
ship, and 1,100 bundles had been stored in the main 
lounge. A blow lamp started the fire in some of the 
latter bales during final operations to remove certain 
structural work considered unnecessary for the uses 
to which the ship was to be put. 

Nearly 8,175,000 net tons of alloy-steel ingots and 
castings were produced by the United States steel 
industry in 1941, according to the American Iron and 


| Steel Institute. This production is almost 65 per cent. 


greater than the 1940 output of 4,966,000 tons of this 
type of steel, and 85 per cent. greater than in 1929, 
which is the maximum annual alloy-steel production 
during peace-time. This type of steel represents 
9-9 per cent. of the total steel tonnage produced in 
America last year, as against 7-4 per cent. in 1940 
and 7-0 per cent. in 1929. Between January 1 and 
June 7, 1942, the output of alloy steel has exceeded 
10 per cent. of the total steel production : the greatest 
percentage ever recorded. Preliminary figures indicate 
an alloy-steel production in the United States of more 
than 9,000,000 tons this year. 

At the end of June, arrangements had been made for 
United States manufacturers to build plants for the 
production of 1,000,000 tons of synthetic rubber 
annually. Last year, only 12,000 tons were produced 
and at December 7, 1941, when the United States and 
Japan began hostilities, the annual goal had been set 
at 65,000 tons. However, early in January, the plan 
was increased to 400,000 tons, then to 700,000 tons, 
and, in April, to 800,000 tons. It will be a year or 
more, of course, before the million-ton capacity now 
planned will be available. The butadiene required for 
the additional 200,000 tons of synthetic rubber will be 
obtained from alcohol distilled from grain, while the 
original 800,000 tons will be derived from petroleum. 
American Federal agencies, later in May, reported 
that, in addition to the 1,000,000 tons now planned, 
a further production of 400,000 tons of Buna 8 rubber 
and 240,000 tons of butyl could be obtained by 
the use of a new cracking process in the production 
of 100-octane aviation petrol, without any sacrifice in 
the amount of the petrol secured from a given amount 
of petroleum and with a definite improvement in its 
quality. The new process for producing the petrol 
was developed by the Standard Oil Company, of New 
Jersey. Federal authorities also report that the 
1,000,000-ton output will only be sufficient to theet 
military needs and will leave none for civilian uses. 
An extensive campaign is now being conducted in the 
United States to salve old rubber wherever possible. 

With Mexico’s entrance into the war, the collabora- 
tion between that country and the United States to 
produce war goods was increased. Many months ago, 
a permanent Joint Defence Council was set up by the 
two nations for co-operation in case of attack. When 
the United States entered the war, negotiations were 
completed whereby America would pay more for 














strategic materials purchased from Mexico—especially 
lead, copper and zinc—in order to insure a greater 
Mexican output of these metals. No production figures 
have been released during the past few months, but by 
June | it was believed that the output of Mexican zinc 
had increased 30 per cent. since January 1, 1942. It 
is also reported that the United States is financing the 
construction of a new copper refinery in Mexico and 
is aiding in increasing Mexico’s steel-making facilities. 
Another possibility is that America will give financial 
aid and supply equipment for improving the Mexican 
railroads, which are mainly nationally owned and are 
in poor operating condition. 

In accordance with an agreement by the United 
States Secretary of Treasurer and the United States 
Congress, 60,000 tons of silver held in reserve by the 
American Federal Government as security for silver 
certificates willbe lent to Government war plants for 
use as a substitute for copper. This means that 
almost all of the 100,000-ton reserve available at the 
start of the war will have been released for the war 
effort. The United States now buys most of the silver 
produced within the country at a pegged price, roughly 
double that of the commercial market level. In addi- 
tion to being substituted for copper ’bus bars in alu- 
minium plants, the additional silver now to be released 
will be used in the Federally-financed plants under 
construction to manufacture butadiene. 

The use of white cement in constructing the concrete 
floors of aircraft manufacturing plants, to improve 
the lighting conditions, has been tried in four major 
United States plants and found successful. Before this 
type of cement was tried for concrete floors, it was 
expected that the floors would quickly become stained 
and dirty, and would be no better than the grey con- 
crete floors ordinarily laid. However, the white floors 
that have been in service nearly a year in a factory of 
the Consolidated Aircraft Company have proved very 
satisfactory. Before this plant, which is windowless 
and lighted by fluorescent lamps, was started up tests 
showed the reflection factor of the white concrete 
floors to be 44 per cent., as compared with 27-4 per 
cent. for the grey concrete floors in the receiving 
area. After nearly a year’s use of both types of 
floors, similar tests were made and showed that the 
loss in foot-candles was 22 per cent. over the grey floors 
and 18 per cent. over the white floors. Other companies 
have tried similar floors and found them equally satis- 
factory. One firm estimates that, in seven months, 
the use of the white floors will reduce electric lighting 
requirements sufficiently to repay the extra cost of 
the white concrete. 

One of the biggest construction projects of the 
Canadian Government during the past two years has 
been the building of numerous training schools for the 
Royal Canadian Air Force. Recently the Canadian 

ment of Munitions and Supplies has ceased to 
publish details of the construction programme, but 
by the end of September, 1941, 108 developments under 
the Commonwealth Air Training plan had been com- 
pleted and another put in hand, according to data just 
released. On August 31, 1941, a total of 64,000,000 
dols. had been allocated for the construction of these 
schools, apart from such equipment as hangars, 
barracks, workshops, etc. Several types of aerodromes 
are being built, depending upon the use to which 
they are to be put. With the elementary schools, only 
a turf surface is required, since very light aircraft are 
used and, except for a short period in the spring of the 
year, there is little need for paved runways. The 
air observers, bombing and gunnery, navigation and 
service flying training schools require hard-surfaced 
runways for the heavier aircraft employed. These 
fields are usually laid out in triangular form, pro- 
viding 3,000-ft. runways in six directions of wind. 
The runways vary from 150 ft. to 1,000 ft. in width 
in the service flying training schools. Exclusive of 
buildings, the cost of the fields have averaged about 
100,000 dols. each for the elementary school aerodromes, 
which have an all-way landing field of 200 acres or more. 
For the air navigation, gunnery and bombing, and air 
observers’ aerodromes, where there is an all-way field 
with three hard surfaced runways, 3,000 ft. long and 
150 ft. wide, the average cost for a field of 500 acres 
or more has been 350,000 dols. 

The rapid expansion of the aircraft industry in the 
United States is leading to big increases in the number 
of women employed. When Japan and the United 
States began hostilities, only a few hundred women 
were working in American aircraft plants. However, 
the success of the Vultee Aircraft Company with a 
small group of women workers has attracted much 
attention, and other manufacturers have followed suit. 
By May 1, 1942, the number of women so employed 
totalled over 15,000; by June 1 the number was 
probably three times as great; by the end of 1942, the 
total is expected to reach 100,000, and should be further 
increased next year. The women usually start at the 
same salaries as those paid to men employed on the 
same t of work, and those between the ages of 
25 and 35 are preferred. 
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THE TREATMENT OF TIMBER BY 


UREA. 


Tue natural organic compound, urea (NH,),CO, 
though formed synthetically'as far back as 1828, has only 
been produced artificially on a large scale within the last 
decade, but has rapidly become a fairly important 
engineering raw material from its extensive employ- 
ment in the manufacture of plastics and wood adhesives. 
A still more recent use is in treating wood in order to 
render it less liable to attack by fungi or insects and 
te prevent the development of checking and splitting 
during seasoning. Laboratory tests and small and 
full scale experiments have been carried out in the 
United States over a period of more than three years, 
and some of the results of these tests and experiments 
are given in a paper entitled “ Urea Treatment of 
Lumber,” by Mr. J. F. T. Berliner, read before the 
American Society of Mechanical Engineers and repro- 
duced in the March issue of the journal of that body, 
Mechanical Engineering. According to Mr. Berliner, 
urea has been found to be superior to other materials 
tested or considered because it combines certain 
advantages, among which are included the property 
of reducing the number of pieces affected adversely 
by seasoning, particularly by checking and splitting, 


usually known as degrading, in both air drying and | 


kiln drying. It does not cause corrosion of metals 
subsequently in contact with the wood and does 
not blunt saws, planer knives or other tools. No| 


dampening of treated lumber occurs after the drying 
period, even under conditions of high humidity, and it 
does not encourage insect or fungus attack, inhibiting 
altogether certain rot fungi. It can be used with | 
other fungicides on green timber. 

No discoloration of wood kiln-dried green from the 
saw at moderate temperatures takes place. The appli- 
cation makes the wood more flame-retardant, does not 
affect the glueing characteristics, and has shown no 
effect on paint, varnish or lacquer finishes after extended 
outdoor exposure tests. Urea is non-poisonous and is 
harmless to the skin of the operators; it is a non- 
conductor of electricity and is stated to be low in 
first cost and inexpensive to apply. The urea as pre- 
pared for commercial use is a white crystalline solid 
resembling granulated table sugar in appearance. It is 
produced from ammonia and carbon dioxide, usually by 
treating these substances when in liquid form under 
high pressure. It is very soluble in water and causes a 
fall of temperature when dissolved equivalent to a 
heat abstraction from the water of 104 B.Th.U. per 
Ib. It is advisable, therefore, to use hot water 
or to apply heat to the solution by means of a steam 
coil. There is a marked increase in total volume as it 
dissolves. 

Since the higher the moisture content of the green 
wood the more readily will the urea be absorbed, it 
should be applied to the wood as soon as possible after 
sawing. The quantity required varies with the species, 
dimensions and cut of the lumber. For hardwoods less 
than 2 in. thick, and for softwoods not more than 
6 in. thick, 40 Ib. to 60 Ib. of urea per 1,000 ft. board 
measure is usually sufficient to keep the degrading 
during seasoning down toa minimum. On thick lumber 
and on boxed-heart pieces, somewhat greater quantities 
of urea may be required. Four methods of treatment are 
practised, viz., dry-spreading, soaking, dipping and 
spraying. The first-mentioned process consists of 
spreading the solid crystalline urea on one face of the 
green lumber making the heaviest application at the 
ends and in such other regions as the disposition of the 
grain indicates. The subsequent stacking operation 
varies with the kind of wood and its moisture content ; 
thus, in woods with a high green moisture content, 
spaced piling can be adopted since the urea dissolves 
and creeps round the edges on to the underside of the 
boards. Some lumber, such as green oak and similar 
hardwoods, needs steaming or exposure to high humidity 
in a kiln to ensure proper penetration of the solid 
urea. For these woods exposure for from 2 hours to 
4 hours at well above 80 per cent. relative humidity 
and at a temperature of the order of 150 deg. F. is 
usually sufficient. 

The soaking process consists of immersing the green 
lumber in a saturated, or nearly-saturated, solution of 
urea in water for a length of time dependent on the 
species of wood and its dimensions. In the dipping 
process, the green lumber is dipped from for 5 seconds 
to 15 seconds in a saturated solution of urea. For 
rough lumber 2 in. thick, a solution saturated at room 
temperature, when the proportions of water to urea 
by weight are about the same, will apply about 40 Ib. 
of urea per 1,000 ft. board measure in a dip of 10 
seconds. The spraying method is almost self-ex 
planatory, spraying being done by jets from a per- 
forated pipe, and the lumber being placed in shallow 
troughs during the process. 

The paper gives a fairly full account of the results 
of tests and saw-mill investigations on Douglas fir, 
Sitka spruce, western red cedar, various pines, etc. 
Those responsible for the introduction of the new 
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technique have presented a very good case as far a3 
the utility of the treatment in preventing checking 
and thus reducing seasoning degrades is concerned. 
As regards the preservation of timber from decay, how- 
ever, the exploratory work has been going on only for 
some three years, and as creosoted timber may last 
17 years or more under exposure to the weather it 
will be some time before a proper comparison can 
be made. At the same time, the urea treatment has, 


| apparently, cut down, in some cases very consider 


ably, the time needed for seasoning timber. Most of 
the data given in the paper relate to the treatment of 
sawn timber, but some mention is made and some 
illustrations given of the effect of the treatment on red- 
cedar and pine poles such as are used for telephone 
and telegraph lines and similar purposes. 

The final section of the paper deals with a somewhat 
curious effect of urea treatment, with the discovery of 
which, it would appear, the Forest Products Labora- 
tory, Madison, Wisconsin, U.S.A., may be credited. 
This effect is that when green wood, especially oak, is 
thoroughly impregnated with urea by soaking in a con 
centrated solution and then air-dried or kiln-dried, it 
becomes relatively plastic when heated for a short time 
to about 210 deg. F. or higher. The wood, while hot, 
can be readily bent, twisted and compressed, and if it is 
held in this altered shape until it cools, it retains the 
imposed form and resumes its normal rigidity and 
hardness. On reheating, the wood again becomes 
plastic. Dry wood can thus be bent without resorting 
to the usual method of steaming and re-drying after 
bending. Green urea-treated wood becomes much 
more plastic and flexible on steaming than does un- 
treated green wood. Walnut, maple and several 
varieties of oak are especially amenable to this treat- 
ment as regards bending, but some other hardwoods 
and softwoods are being investigated. Much greater 
penetration and a greater quantity of urea are necessary 
in the bending process than in the chemical-seasoning 
process. Thus, roughly 400 lb. to 800 lb. per 1,000 
ft. board measure are required for bending treatment. 
Urea-impregnated wood shavings, chips, or sawdust, 
when subjected to high temperatures and pressures, 
can be moulded like a thermoplastic resin and the 
product has a density approaching that of the basic 
wood fibre. 





THe CARE oF DIAMOND Toorts.—At the suggestion 
of the Diamond Die and Tool Control, the Ministry of 
Supply have prepared a new poster emphasising the need 
for the utmost care in the use of diamond tools. It is 
pointed out that constitute a key to war 
production and that delicate and complicated machinery 
for the manufacture of tank mechanisms and ships, guns, 
aero engines and other vital war equipment depend on 


these tools 


industrial diamonds. 


TRAVELLING GANTRY FOR 
CONTINUOUS WELDS. 


AN automatic welding gantry has recently been 
constructed by the Cleveland Crane and Engineering 
Company, Wickliffe, Ohio, U.S.A., and installed in 
their structural department. The gantry, which is 
illustrated in the annexed figure, is principally used 
for making long continuous welds in built-up girders. 
It is shown employed on a job of this kind in the 
illustration, in which it can be seen making the longi- 
tudinal continuous welds between the webs and cover 
plate of a girder for a 150-ton crane. The girder, 
which weighs about 45 tons, has a span of 105 ft. and 
is built up from plates ranging in thickness from 
fe in. to 1} in. As will be seen, the gantry has two 
welding heads and operates on two sides of the work 
simultaneously. This procedure is of particular value 
in the case of long girders, as the uniform heat distri- 
bution eliminates distortion. The maximum travel of 
the gantry is 120 ft., but it may usefully be employed 
on welds as short as 1 ft. The speed of travel may be 
adjusted between 30 ft. and 148 ft. per hour to suit 
various sizes of weld and different materials. 

The gantry is of all-welded steel construction and 
travels on two rails, one on the floor and the other 
overhead, carried by brackets on the workshop stan- 
cheons. The track wheels are fitted with ball-bearings 
and the travelling motor drives wheels on both rails, 
eliminating any possibility of skewing. As it 
travels, the welding rods are automatically fed. The 
welding heads are raised or lowered by individual 
motors, controlled by push-buttons, and are carried 
on trolleys which may be moved by hand to suit the 
width of the work being dealt with. Suction nozzles. 
which can be seen in the illustration, are fixed above 
the welding heads. These withdraw smoke and fumes 
from the neighbourhood of the operator, and deliver 
to a filtering unit fixed on a platform on the gantry 
leg. This can be seen in the illustration, together with 
the extraction fan and motor. The platform also 
carries a motor-generator set for actuating the welding 
heads, two welding transformers, and the necessary 
switches. Provision is made for- connecting hand- 
welding equipment for dealing with cases in which 
automatic welding is impracticable. 


so 








BROADCASTING STATION IN CANADA.—The Radio 
Committee of the Canadian House of Commons has 
recommended, in a special interim report, that a powerful 
short-wave broadcasting station, owned by the Dominion 
Government and operated by the Canadian Broadcasting 
Corporation, be established in Canada as soon as possible. 
The Committee states that the station is needed to 
strengthen and supplement the existing British and 
United States services. 
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TRAILER FIRE 


PUMP. 


MESSRS. COVENTRY CLIMAX ENGINES, LIMITED, STRATFORD-ON-AVON. 


Fig.1. - 
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PRIMING SYSTEM OF TRAILER 
FIRE PUMP. 


On page 467 of our 15Ist volume (1941) we illus- 
trated and described one of the trailer fire pumps, 
known as the F.S.M. model, made by Messrs. Coventry 
Climax Engines, Limited, whose present headquarters 
are at The Grange, Newbould-on-Stour, Stratford-on- 
Avon. Since that date a new detail has been intro- 
duced, which is of considerable importance as it con- 
duces to both the safety and the ease of operation of 
the trailer pumps under the obviously difficult conditions 
of emergency fire-fighting. The detail consists of a 
new valve embodying a principle known as * coupled 
cooling,” and is illustrated by Figs. 1 to 4. Fig. 5 
shows the original arrangement which the new valve 
displaces. 

It will be remembered that the F.S.M. trailer fire 
pump has a centrifugal pump directly driven by a four- 
cylinder four-stroke petrol engine with water-cooled 
cylinders, the water circuit being a closed one on the 
thermo-syphon system. The water in the circulating 
tank is cooled by means of a coil, through which a 
supply of water from the delivery side of the pump is 
passed and afterwards discharged outside the tank. The 
advantage of the closed circulating system is that there 
is no risk of the cylinder jackets and passages becoming 
clogged should muddy water have to be handled. The 


pumping unit includes an automatic priming device the | 


original arrangement of which is shown in Fig. 5. The 
chamber a in this figure is situated on the suction 
branch of the pump, and is in communication with an 
ejector chamber on the engine exhaust pipe, the passage 
being interrupted by a control valve 6 actuated by a 
priming lever c. This lever also actuates a valve d, on 
the exhaust pipe. As shown in Fig. 5, the device is in 
the priming position, and it will be seen that the valve 
bis open and the valve d closed. The engine, of course, 
runs during priming, and the exhaust gases are passed 
through an ejector nozzle which, it is clear, evacuates 
the air from the pump casing and suction pipe. While 
priming, the pipe connecting the intercooling coil with 
the pump casing must be closed, otherwise air would 
be drawn through it and would destroy the vacuum. 


) This closure was previously effected by an independent 


cock. 

Although the opening and closing of this control 
cock is a simple matter, it was quite possible that 
once the pump was primed and under way, its opening 
atter priming might be neglected, with the result 
that the cylinder circulating water might become over- 
heated. In the new “ coupled cooling ” device shown 
in Figs. 1 to 4 this possibility is eliminated since the 
act of starting the priming operation closes the inter- 
cooler pipe automatically, while that of stopping it auto- 
matically opens the pipe and permits the water to 
flow through the intercooler coil. It should be noted, 


iN connection with Figs. 1 to 4, however, that they are 
somewhat diagrammatic, the several parts not being 
positions. 


in their actual relative Moreover. some 


| | 


SX 


Ss 
~ 


Ss 
Yl) 








5 CZ; ay} k 
peed NON OB 






















Ny 
\N 
V7 


Wf 

- 7 

yak 1= 338 
“ZR 
























simplification of detail has been made and there are a 
few minor differences in construction for the different 
| models of pump. The principle is the same in all 
cases and, as the new device is fitted to all pumps 
now being supplied, it is important from the point of 
view of the pump user that the differences between 
| the old and new arrangements should be understood. 
Figs. 1 and 2 show the device in the normal running 
position, while Figs. 3 and 4 show it as set for the 
| priming position. The priming device functions in 
the same way as before, viz.. by utilising the engine 
exhaust to operate an ejector evacuating air from the 
suction side of the pump. The lower part of the 
| exhaust manifold is seen at a. It contains a flap valve 
|b, closing the exhaust pipe c. The ejector nozzle is 
usually, but not in all cases, housed separately and is 
indicated at d with the discharge pipe below it. The 
|air pipe to the pump suction branch is indicated 
ate. It is coupled to the control cock f and is con- 
tinued beyond that to a water trap on the branch 
which pipe is marked g. The plug of the cock f has 
two ports at right angles to one another, as will be 
|clear fron the longitudinal sections in Figs. 2 and 
4. The port marked A is in line with the air-evacu- 
ating pipes while that marked ¢ is in line with the 
intercooler water-supply pipes. In Fig. 1 these supply 
pipes are indicated at 7 and k, the former leading 
to the intercooler coil and the latter being coupled to 
the pump volute casing on the discharge side, a strainer 
| being inserted in it. The cock is of normal taper-plug 
type with a packing gland, not shown, and is rotated 
by the single control lever /. This lever is of bell- 








crank form, the short arm being coupled by a link, shown 
in chain-dotted lines in Figs. 1 and 3, to a lever on the 
spindle of the flap valve 6. It will be clear from | 
Figs. 1 and 2, that valve 6 and port i are both open, so 


that the engine exhaust takes place without affecting! has the disadvantage that it presents no logical 


the ejector nozzle, and the intercooler water flow is 
uninterrupted. The control lever / is in the vertical 
position and the port h is closed. G > 

The priming operation may now be considered. The 
complete sequence is as follows. The suction hose is 
coupled to the pump and the foot valve placed in the 
water supply. The pump delivery valves are then 
closed and the engine is started on fully-open throttle. 
At the same time the control lever is put in the horizon- 
tal position as shown in Fig. 3. This movement closes 
valve b, and opens port h, at the same time closing 
port i. As soon as the pump delivery reaches a 
pressure of 50 lb. per square inch the control lever is 
returned to the vertical position, the engine is throttled 
back to avoid excessive pressure and the pump de- 
livery valves are opened. The water should then be 
flowing freely through the delivery hose and through 
the intercooler coil. It will be noticed that cleaning 
plugs are provided in line with the ports and pipes. It 
will be clear that since the ports h and i are at right 
angles, it is possible, by moving the lever to an inter- 
mediate position between normal running and priming, 
to close both of them simultaneously. This neutral 
position is of value when it is desired to test the pump 
for the degree of vacuum it will create. The delivery 
valves are closed, a blank cap is put on the suction 
branch and the engine run. As stated in the previous 
article the exhausting effect, if all the joints are tight, 
should produce a vacuum of 24 in. of mercury at least, 
the result being shown on the compound gauge. 

Messrs. Coventry Climax Engines, Limited, state that 
the new device has aroused so much interest at N.F.S. 
stations that correspondence on the subject is heavy. 
In order to answer inquiries, therefore, they have pro- 
duced an ingenious cardboard working model of the 
device, though it has only been ible to obtain a 
limited number. ‘These models will be distributed free 
of charge to officers and instructors of the N.F.S. who 
apply for them on official notepaper and will use them 
for purposes of tuition. 





NOTES ON NEW BOOKS. 


Motor Vehicles and their Engines. By N. G. SHIDLE 
and T. A. Bisset. Fifth edition. New York: 
D. Van Nostrand Company, Inc. [Price 16s. net.] 

Turis book was originally published in 1919, and, in 

successive new editions, has been brought into line 

with the latest developments in American automobile 
practice. The joint authors are members of the 
editorial staff of the Journal of the American Society of 

Automobile Engineers, which fact guarantees that the 

most detailed and accurate knowledge has been avail- 

able to them. It appears to be, as it is intended to be, 

a book for the serious student of automobile engineering, 

who is planning to become a professional constructor or 

repairer, and describes and explains in a systematic 
and ordered way all the units, both mechanical and 
electrical, which make up the complete’ vehicle. The 
general scheme is to take the modern American passen- 
ger motor car as the basis design for all motor vehicles, 
including those for commercial! and military purposes, 
a method which enables the authors to diverge from 
the main theme in order to describe any particular 
variation inviting attention. Each section is dealt 
with as for an elementary student; for instance, in 
the electrical section, the phenomena of magnetism, 
electricity and induction are first explained thoroughly 
before proceeding to the numerous control and indi- 
cating devices in which these principles come into use. 

A useful feature appended to several of the chapters 

is a list of possible troubles which may be encountered 

in service with the particular component under con- 
sideration, together with the methods of dealing with 
them. The book concludes with a section of particular 





interest to the instructional staffs of schools devoted 
to the teaching of automobile engineering. This con- 
tains layouts of the workshops forming a complete 
series covering all branches of the work. The 
lay-outs are based on actual works, and are usefully 
informative regarding American production methods. 





Practical Handbook on Oxy-Acetylene Welding. Stow- 
market: The Suffolk Iron Foundry, Limited. 
[Price 5s.] 

PUBLISHED by the manufacturers of a brand of welding 

rods, this book deals exclusively with their products, 

and has been compiled, for the most part, from articles 
which have appeared in the firm’s quarterly house 
journal. Most of them are descriptions of work carried 
out by a particular writer, drawing attention to unusual 
features and giving reasons for the type of welding 
adopted. The book is not one for beginners, in the 
sense that it does not teach the craft of welding ; but 
it gives many workshop “ dodges” which will be of 
value mainly to those who have already had some 
experience of welding. As often happens, the collection 
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sequence. More than half of the examples deal with 
the repair of castings broken or worn in service ; simple 
castings Tike levers or bench vices, and complicated 
castings such as motor-car cylinder heads or gearboxes, 
with details of a few welds on malleable cast iron, using 
ferrous or non-ferrous rods according to circumstances. 
The malleable-iron examples are bronze-welded, the 
temperature never being allowed to rise high enough to 
destroy the malleable characteristic. A few articles 
deal with the welding of copper and aluminium, the 
qualities required in a flux tor the latter metal being 
dealt with at length. In all cases, considerable import- 
ance is attached to the proper method and degree of 
preheating, and as much to proper cooling after welding 
is completed. There are some articles on welding 
equipment, gas torches for preheating, welding benches, 
goggles, and welding jigs. A few pages are devoted to 
the brazing of bandsaws and the tipping of carbide tools, 
and hints on brazing or welding galvanised-iron sheet. 
It is generally assumed that welding heat is provided 
by oxy-acetylene, but reference is made to oxy-coal gas 
and propane. Welding in the nature of repetition 
work for manufacturing processes is outside the scope 
of the book ; its interest is essentially for the repair 
or maintenance shop, where practical rather than theo- 
retical considerations are of major importance. 


Alternating Current Electrical Engineering. By Puuir 
Kemp, M.Sc.Tech., M.I.E.E. Sixth edition. London : 
Macmillan and Company, Limited. [Price 18s. net.] 

THE present edition brings up to date the matter of 

this well-known work on alternating-current engin- 

eering without altering its previous arrangement or 
general scope. It covers the requirements of the 
ordinary and higher National Certificates and Diplomas 
in electrical engineering, as well as part of the syllabus 
for the degree of B.Sc. (Eng.). The additions appear to 
comprise some six pages and four diagrams, while 
certain sections and illustrations which are now obsolete 
have been omitted. This represents a somewhat less 
drastic revision than was required for the 1937 edition. 

It is satisfactory to note that, throughout the book, 

many terms have been modernised to bring them into 

line with the recommendations made in the British 

Standard Glossary of Terms, B.S.S. No. 205-1936. 

The more important amendments occur in the chapters 

on polyphase currents, alternating-current instruments, 

transformers, alternators, synchronous motors, recti- 
fiers, frequency changers, protection of alternating- 
current systems, and oscillatory circuits. Certain 
sections, mostly short ones, have been omitted from 
the chapters dealing with rotary converters, motor 
converters, single-phase series motors, and power-factor 
control. A printer's error has escaped correction on 
page 127; the term in brackets on the fourth line from 
the bottom of the page should read (3wf+ a). A 
further point of minor criticism is that the reasons 
given, in the first chapter on transformers, for the use 
of the five-limb core construction and the delta- 
connected tertiary winding in power transformers are 
incomplete and inadequate, in view of the considerable 
importance of both features in large modern units, such 
as those connected to the Grid system. It is scarcely 
necessary to refer to the general excellence of Kemp, 
since it is as familiar to students of to-day as it is to 
those of 20 years ago. Itis fitting that its 25th year 
should be marked by the publication of a new edition ; 
if this is not quite such a robust volume as its predeces- 
sors, it represents, nevertheless, a high standard of 
British war-time production. 





REGIvs PROFESSOR OF ENGINEERING, EDINBURGH 
UNIVERSITY.—The Secretary of State for Scotland has 
announced that he proposes to invite applications for the 
office of Regius Professor of Engineering at Edinburgh 
University. Applications for the Chair, accompanied 
by two copies of recent testimonials, should be addressed 
to the Private Secretary, Scottish Office, Fielden House, 
10, Great College-street, London, S.W.1, and should 
reach him not later than Monday, September 7. A note 
regarding the terms and conditions of the appointment 
will be supplied on application to the Scottish Office. 


EXPORT CONTROL : CONSOLIDATED ORDER.—The Board 
of Trade have issued the Export of Goods (Control) 
(No. 28) Order, 1942 (S.R. and O. 1942, No. 1251) the 
chief effect of which is to consolidate previous Export 
Control Orders. The new Order came into on 
July 15 and sets out the position with reference to 
Export Licensing Control at that date. Changes have 
been made in the list of destinations to which all classes 
of goods may be exported and also in the provision 
under which certain goods may be exported through 
British Indian ports for transit overland to destinations 
in China. Copies of the Order are now obtainable, 
price 8d., from H.M. Stationery Office, York House, 
Kingsway, London, W.C.2. 
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INSTITUTION OF CrviL ENGINEERS. 


Associate Member to Member.—Ernest Bateson, 
Cheam, Surrey; William Fillingham Brown, B.Sc. 
(Eng.) (Lond.), Rickmansworth ; Alfred George Bugden, 
B.Sc.(Eng.) (Lond.), Birmingham ; Frederick Jonathan 
Bywater, M.C., London, 8.E.15; Arthur Floyd, B.Sc. 
(Durham), Chichester; Frederic Arthur Harper, M.A. 
(Cantab.), Belper, Derbyshire ; Thomas Evans Hough- 
ton, M.Eng. (Liverpool), Frodsham, Cheshire; Alan 
Percival Lambert, B.Sc.(Eng.) (Lond.), Purley, Surrey ; 
James Drysdale Malcolm, Wembley; John Ronald 
Malcolm, B.Sc.(Eng.) (Lond.), Sutton, Surrey; Ray- 
mond Burrows Porter, B.Sc. (Edin.), Nerth Shields ; 
Ralph Henry Quinton, B.Sc. (Eng.) (Lond.), London, 
S.W.6; Robert George Smith, B.Sc. (Edin.), Morada- 
bad, U.P., India; Bernard Whitteron, Baghdad, 
Iraq. 

Associate Member.—Maurice Owen Kinloch Anstiss, 
Auckland, N.Z.; Eric Arthur Donovan, London, W.3; 
Gaurchandra Ghosh, B.E. (Calcutta), Calcutta ; 
William Hunter Grant, Christchurch, N.Z.; Nicholas 
George Halaby, Jerusalem; Harold Hartley, B.Sc. 
(Leeds), Leeds ; Neriel Jacobson, B.Sc. (Cape Town), 
Cape Town; Harold Kenney, M.A. (Cantab.), Norton- 
on-Tees, Co. Durham; Roylyn Muir McCallum, B.A. 
(Punjab), Bickley, Kent; Stewart McGregor, Strat- 
ford, N.Z.; Ernest Henry Macmillen B.Sc. (Manch.) 
Glasgow ; William Henry Newman, Pretoria, 8. Africa ; 
Patrick O'Connell, B.E. (Nat.), Durban, 8. Africa ; 
John Garnet Perry, B.E. (N.Z.), Invercargill, N.Z. ; 
Harold Victor Rountree, B.Sc. (Eng.) (Lond.), Vil- 
joinsdrift, O.F.S., S. Africa; William Reginald 
Shepherd, London, §8.W.15; Morton Alexander 
Thomas, Varra Junction, Victoria, Australia; Lewis 
Hamilton Thomass, B.E., B.Sc. (N.Z.), Sydney, Aus- 
tralia; Jerzy George Thon, M.Sc. (Eng.) (Lond.), 
London, N.W.3; Arthur Selwyn Ivatt Tiffin, Salis- 
bury, S. Rhodesia ; John Wareing, Wellington, N.Z.; 
Leighton Melson Wingate, B.Sc. (Eng.) (Lond.), Lagos, 
Nigeria. 


PERSONAL. 


Sirk ERNEST GRAHAM-LITTLE, M.P., has 
appointed a representative of the Senate on the Court of 
the University of London for a further period of fiv: 
years from October 1, 1942. 

Masor L. H, Peter, M.C., A.F.C., M.1.E.E., formerly 
chief electrical engineer of Messrs. Westinghouse Brak: 
and Signal Company, Limited, has been appointed chief 
engineer of the company as from July |. 

Mr. F. V. HASEMORE and Mr. C. G. SEELEY have been 
appointed joint managing directors of Messrs. The 
Edison Swan Electric Company, Limited, and of Messrs. 
Edison Swan Cables, Limited, 155, Charing Cross Road 
London, W.C.2. 

LORD BRABAZON OF TARA has joined the board of the 
County of London Electric Supply Company, Limited, 
to fill the vacancy created by the death of LORD ASKWITH 

Mr. W. J. H. Woop, M.1.Mech.E., M.I.E.E., has been 
elected a director of the Kent Electric Power Company. 


Proressor R. W. Anous, B.A.Sc., M.I.Mech.E., head 
of the Department of Mechanical Engineering, University 
of Toronto, has received the George Warren Fuller 
Award of the American Water Works Association for 
his noteworthy contributions to research on water 
hammer and other hydraulic subjects. 


Mr. D. A. BREMNER, O0.B.E., M.I.Mech.E., M.I.E.E., 
is retiring from the position of Director of the British 
Engineers’ Association, 32, Victoria-street, London, 
S.W.1, which he has held for nearly 24 years. At the 
wish of the Council, however, he will continue to serve 
in an advisory capacity. 

Mr. W. PELLEW-HARVEY, M.Inst.M.M., has relin- 
quished his partnership in the firm of Mesers. Pellew- 
Harvey and Company, consulting mining and metal- 
lurgical engineers, 59a, London-wall, E.C.2. The name 
of the firm, however, which will be carried on by Mr 
W. H. RunpaLt, M.Inst.M.M., Assoc.M.Inst.C.E., and 
Mr. R. H. SKELTON, A.R.S.M., M.Inst.M.M., will remain 
unaltered. 

Mr. J. H. CHALK has been appointed 
Mines in Northern Nigeria and Mr. J. R. Lee, Inspector 
of Mines in Tanganyika Territory. 


been re- 


Inspector of 








BOOKS RECEIVED. 


University of Minnesota. Engineering Experiment Station. 
Technical Paper No. 38. Lightning Discharge Inreati - 
gation. Part Il. By Proressor J. M. BRYANT and 
M. NEWMAN. Technical Paper No. 39. The Effect of 
Fine Aggregate on the Durability of Mortars. By C. A. 

Mr. H. W. Swany, M.1LE.E., H.M. Senior Electrical 


HveHes and K. A. ANDERSEN. Minneapolis, Minn., . ; 
| Inspector of Factories, has agreed to continue as President 


U.S.A.: The Director, Engineering Experiment Sta- ¢ asl : 
tion, Institute of Technology, University of Minnesota. | of the Association of Supervising Electrical Engines rs for 
This will constitute Mr. Swann’s fourth, 


The Institution of Civil Engineers. The Institution | another year. - meer ti 
Research Committee. Report of the Committee on Fish- | year of office ; will deliver h 


Mr. GRIFFITH BREWER, Hon. F.R.Ac.S., President of 
the Royal Aeronautical Society, and Mr. W.C. DEVEREUX 
F.R.Ae.S., a vice-president, have been nominated to 
represent the Society on the General Board of the 


National Physical Laboratory. 





it is expected that he 


Passes. London: William Clowes and Sons, Limited, | presidential address in October. 
Axtell House, Warwick-street, Regent-street, W.1. Mr. M. B. DONALD has been elected vice-chairman of 
[Price 1s. 6d. to Members and Students of the Institu-| the Chemical Engineering Group of the Society of 


aes Sh OS. Se eee | Chemical Industry for the ensuing year. 

On Growth and Form. By Sir D’ARCY WENTWORTH | Dr. H. B. Nisset, D.Sc., F.1.C., Lecturer in Chemistry 
THompson. Revised an.i enlarged edition. London: | k. H. B. sant, DSe., F.1C.. Xs —< 3 
Cambridge University Press. [Price 50s. net.) | at Heriot-Watt College, Edinburgh, since 1921, has een 

Mathematics Its Magic and Mastery By Aaron | appointed to the new post of Lecturer in Fuel Technology 
BAKST. London: Chapman and Hall, Limited. | the College. 


Mr. JAMES KEWLEY, M.A., F.L.C., has been awarded 
How Many Beans Make | the Silver Medal of the Royal Society of Arts for the 
The Individualist | paper “ Evolution in the Petroleum Industry " which 
E.C.4. [Price | he presented to the Society in January. 


[Price 21s. net.) 

Post-War Questions. No. 17. 
Five? By Lorp Perry. London: 
Bookshop Limited, 154, Fleet-street, 
6d. net.) 

Forest Research Institute, 
Utilisation Leaflet No. 5. 
Seasoning Half-Wroughts of Shuttles, Bobbins, Helves, 


THe MINISTRY OF WORKS inform us that it has been 

ae a a Indian decided to implement one of the recommendat ions con- 
Nets on © et Atr Ee for | tained in the second report of the Committee on the 
Brick Industry (the chairman of which is Mr. Oliver 





Picker-Arme, ede. , By &. ~ REnMAN. Dehra Dun, | Simmonds) by establishing a Central Brick Committee 
India: The Utilisation Officer, Forest Research | composed of representatives of the brick industry (both 
Institute. ie 


| employers and operatives) and the research organisations. 

This recommendation was referred to on page 13, ante. 
Mr. LeESLie WILLIAM Farrow, F.C.A., has accepted the 
invitation of the Minister of Works and Planning to be 
the independant chairman of the new committee. 


The University of Toronto Engineering Society Trans- 
actions and Year Book, 1942. Toronto: The Univer- 
sity of Toronto Engineering Society. 

The Institute of Welding. Report of the Welding Research 
Council R.2 Committee on the Weldability of Non-Ferrous 
Metals. Technique for the Welding of Rolled 
Aluminium and of Aluminium Alloy Castings. Second 





(fas 





UNITED STATES MILITARY AIR-TRANSPORT SERVICE.— 


edition, revised. London: The Welding Research | 
Council of the Institute of Welding, 2, Buckingham | The United States War Department has established a 
Palace-gardens, Westminster, S.W.1. [Price 1s. 6d. | world-wide military air-transport service to convey 
net.) men, materials and mail to the many distant outposts 
The Institution of Structural Engineers. Report on of the American Army. The new service, which has been 
Foundations. Part 1. Foundations in  Disturbed| placed in charge of Brigadier-General H. L. George, has 
Ground. London: Offices of the Institution, 11, been set up by combining the Army Ferrying Command 
Upper Belgrave-street, Westminster, S.W.1. [Price | and the Transport Operations Service. 
1s.) —_—— . 
Practical Aircraft Stress Analysis. By D. R. jeter! EMERGENCY ANTI-MALARIAL MEASURES.—Sir Malcolm 
Third edition. London: Sir Isaac Pitman and Sons, | Watson, M.D., LL.D., Director of the Ross Institute of 
Limited. [Price 8s. 6d. net.] | Tropical Hygiene, Keppel-street, London, W.C.1, has 


United States National Bureau of Standards. Circular| prepared a paper entitled “ Some Emergency Anti- 














The paper contains valuable infor- 


No. © 434. Testing of Glase~Volumetric Apparétus. | Malarial Measures.” 
By E. L. Perrer and Grace C. MULLIGAN. Wash- mation regarding the steps to be taken in malarial coun- 
ington: Superintendent of Documents. [Price 10 tries in view of the possibility of a shortage of the supplies 
cents.) ' of anti-malarial oil. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—The first payments under the 
reene Award, which granted the miners a flat rate 
crease of 15s. per week, have now been made to the 
~outh Wales Miners. It has been computed that the 
award will cost the industry in this coalfield an extra 
60,0001. a week or 3,000,0001. a year. Although the 
award, which was made retrospective to June 1, fixed 

e minimum rate of pay for underground workers at 
“3s. @ week and surface workers at 78s. a week, these 
sures do not apply in South Wales where the men, with 
the flat rate addition of 15s. per week in addition to the 
district rates, were earning more than this sum. New 
business was held severely in check on the steam-coal 
market during the past week. A steady demand was 
circulating but operators could handle but a very little 
of the business available and this only in respect of the 
more forward loading positions. The present curtailed 
productions were chiefly accounted for by the deliveries 
made to the essential industries and the public-utility 
undertakings and there seemed little prospect that 
supplies would become much more readily available for 
some time to come. As a result, deliveries to ordinary 
industrial users were affected and in some cases the 
ontracts held by these consumers were in arrears. The 
overseas demand was active but business in this section 
was very quiet owing to the need for maintaining supplies 
as far as possible for the home trade. Best large descrip- 
tions were steadily absorbed by deliveries under existing 
bookings and were firm in tone. A sustained interest was 
shown in the sized classes which were only sparingly 
available for some time to come and were firm. Strong 
conditions ruled in the bituminous smalls section; the 
demand for these kinds was brisk, but stems were difficult 
to arrange. High-grade dry steam smalisewer® busy and 
firm, but inferiors were slow and readily available. 








NOTES FROM THE NORTH. 


GLasGcow, Wednesday. 


Scottish Steel Trade.—Production at the Scottish steel 
works is being maintained at a maximum and deliveries 
satisfactory. There is a heavy demand for special 
high-grade steels. Shipbuilders, boilermakers and prac- 
tically all engineering concerns are busy and their demands 
for plates, ete., are of a pressing nature. In the black- 
steel sheet trade recent additions to order books are 
keeping the works actively employed. The following 
are the current market quotations :—Boiler plates, 
171. 128. 6d. per ton; ship plates, 161. 3s. per ton; 
sections, 151. 8s. per ton; medium plates, 4 in. and 
thicker, rolled in sheet mills, 211. 15s. per ton; black- 
-teel sheets, No. 24 gauge, 221. lis. per ton; and gal- 
vanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. per 
ton, all for home delivery. 

Malleable-Iron Trade.—Activity is general in the West 
of Scotland malleable-iron trade. Good stocks of raw 
material are now held. There has been little change 
regarding the re-rolling of steel bars and the industry 
on the whole is rather quiet. The tonnage placed for 
the present month is somewhat disappointing but an 
mprovement in the demand is expected in the near 
future. The supply of billets from local steelworks 
has been considerably reduced owing to the demands 
now being made on steelmakers for other material, 
but the shortage is being made good by supplies from 
overseas. Prices are as follows :—Crown bars, 151. 12s. 6d. 
per ton; No. 3 bars, 131. 12s. 6d. per ton; No. 4 bars, 
131. 178. 6d. per ton; and re-rolled steel bars, 171. 15s. 
per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade are still brisk. The demands of the steel- 
makers for hematite and basic iron absorb practically 


are 


the whole of the current output and there is also quite 


i good demand for foundry iron. Supplies of raw mate- 
rials are satisfactory. To-day’s market quotations are 
a follows :—Hematite, 61. 18s. 6d. per ton, and basic 
iron, 6. 0s. 6d. per ton, both delivered at the steel works ; 
foundry iron, No. 1, 61. 58. 6d. per ton, and No. 3, 61. 3s. 
per ton, both on trucks at makers’ yards. 








CIVIL AND SERVICE AIRCRAFT IN THE UNITED STATES. 

On May 15, the United States Army cbtained requisi- 
tions to acquire about half of the aircraft employed by 
commercial airlines. At that time, the airlines had in 
*ervice about 300 machines, about one-half of which are 
to be retained by the companies for service on the most 
important routes, where preference for accommodation 
will be given to those directly connected with the war 
effort and travelling on official business. About 75 of 
the remainder are being converted into cargo carriers, 
© be flown and operated by the airlines for the Army on 
& hon-profit basis. Most of the remaining 75 aircraft 
are being transferred outright to the Army, for operation 
by military personnel. Services on all commercial routes 
hot essential to the war effort have now ended. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.— Delivery allocations for the current 
quarter are issued fairly freely and priority buyers of 
iron and steel are placing substantial orders for the needs 
of national importance. Conditions, however, still 
confine ordinary commercial transactions within narrow 
limits. Some plants are operating at almost full capacity, 
but the aggregate output is likely to be increased. Raw 
materials, with the exception of high-grade foreign ore, 
are plentiful and apart from hematite, there is no actual 
shortage of pig iron. Larger quantities of semi-finished 
steel and of certain descriptions of finished steel are still 
needed. 

Cleveland Iron Trade.—The production of Cleveland 
pig is still irregular and light, and the prospects of a 
material increase of the supply do not improve. Tees-side 
blast-furnace owners are thus able to concentrate their 
efforts to meet the demand for other qualities of iron. 

Basic Iron.—The production of basic iron is main- 
tained on a level that just exceeds the heavy require- 
ments of the makers’ own consuming plants, but there 
is no tonnage on the market. 

Hematite.—Scarcity of hematite still necessitates severe 
restrictions in its use. Conditions continue to prevent 
any appreciable expansion in the limited make, but the 
| position is gradually becoming less acute owing to the 
large and extending consumption of substitutes. Much 
refined iron is being used instead of hematite and the 
bulk of the July and August output of the former will 
be utilised for that purpose. Little refined iron is now 
on sale for early delivery. 

Manufactured Iron and Steel.—The re-rulling mills are 
very actively employed and are receiving adequate 
supplies of semi-finished material for the production of 
iron commodities, but while makers of steel semies are 
delivering increased tonnages, the quantities reaching 
consumers are still insufficient for their requirements, 
and the extra supplies needed are being received from 
overseas. The demand is brisk for all descriptions of 
steel, except heavy structural material, the sale of which 
remains sluggish. Open-hearth plants are fully employed, 
but the total output is only sufficient to cover current 
needs. The heavy demand for special steels will necessi- 
tate still greater production. The maximum make of 
shipbuilding requisites enables the extensive specifica- 
tions to be handled satisfactorily. Railway material is 
in great request and the demand for steel for colliery 
purposes is increasing owing to the scarcity of timber. 

Scrap.—Sellers of iron and steel scrap have good 
order books and are delivering large parcels. Stocks of 
some grades tend to increase and inferior classes are 
now in little demand. Users of heavy steel scrap are still 
open to make substantial purchases of good qualities. 





BairisH SHIPYARDS IN THE UNITED StTatTes.—lIt is 
understood that the last of the 30 vessels to be constructed 
at the shipyard at Richmond, California, will be 
completed by the end of this month. This yard, which 
was still under construction when originally described 
in the issue of ENGINEERING for June 20, 1941, page 496, 
has by its performance gone a long way towards fulfilling 
the forecast made in that article that the whole of the 
60 vessels to the order of the British Purchasing Com- 
mission were likely to be delivered before the end of 1942. 


bers of the Fuel Luncheon Club will take place at the 
Connaught Rooms, Great Queen-street, London, W.C.2, 
on Tuesday, July 21, at 12.40 for 1.10 p.m., when the 
after-luncheon address will be delivered by the Rt. Hon. 
Lord Hyndley, G.B.E., Controller-General at the Ministry 
of Fuel and Power. The chair will -be taken by the 
President, Sir David Milne-Watson, Bart, LL.D., D.L. 
Applications to attend should be made by non-members 
to the secretary of the Club, 30, Bramham-gardens, 
London, 8.W.5. 


TIMBER FUEL IN SWEDEN.—The fuel difficulties of 
Sweden were considerable last winter and extensive 
preparations are being made to meet the needs of the 
cold season of 1942-43. It is stated in The Anglo-Swedish 
Review that the requirements of wood for fuel purposes, 
last winter, was in the neighbourhood of 40,000,000 
cub. m. (1,412,000,000 cub. ft.). For the winter of 
1942-43, it is now estimated that, not only will a simil&r 
amount be required, but that, in addition, some 15,000,000 
cub. m. of pulp wood will have to be used for fuel. 
Although the home consumption of wood fuel is at present 
five or six times greater than it was in peace time, the 
export of timber has declined considerably. Hence, 
taking an average for the whole country, the quantity of 
timber felled only exceeds that of a normal year by 
about 10 per cent. Nevertheless, the forests of southern 
and central Sweden, which are near the areas of con- 
| sumption, are being heavily taxed. 





NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
July 21, 6.30 p.m., The Royal Society of Arts, John 
Adam-street, Adelphi, W.C.2. General Meeting. ‘“‘ A 
Post-War Motor Vehicle?’ by Mr. Leslie H. Hounsfield. 

INSTITUTION OF MECHANICAL ENGINEERS.— Applied 
Mechanics Group: To-night, 5.30 p.m., Storey’s-gate, 
St. James’s Park, Westminster, 8.W.1. ‘‘ The Measure- 
ment of Torsional Vibrations,” by Mr. R. Stansfield. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Sheffield manufacturers, as suppliers 
of all kinds of ship steel for constructional and equip- 
ment purposes, are greatly interested in the dilution of 
labour which is taking place in the shipbuilding industry. 
According to Lord Aberconway, man power is now the 
measure of output. He told the shareholders of Messrs. 
John Brown and Company, Limited, that, at Clydebank, 
the highly-skilled workers of the more vital trades had 
been diluted to the maximum degree of effectiveness. 
The effect on the national output of such action, if not 
generally adopted in shipyards, was, he added, relatively 
small, and until dilution was adopted universally through- 
out the shipbuilding industry, any marked increase in 
the present output of naval and merchant tonnage 
could not be expected. Apart from shipbuilding, the 
position at steel and engineering works in the Sheffield 
district is constantly under review with the object of 
securing increased output of essential materials and 
finished products. To meet rising demands, iron and 
steel works in this district have been obliged to extend 
their manufacture of special qualities. They have also 
had to deal with the problem of substituting other 
materials for those they would use normally. It is 
generally stressed that an important consideration is the 
utmost economy, not only in consumption of fuel, but 
also of raw materials and alloys. Concurrently, Sheffield 
Chamber of Commerce are urging their members to 
consider very seriously the introduction of improved 
facilities for loading and unloading goods. It is pointed 
|out that all parties should make a point of reducing 
| transport delays to a minimum. In both the light and 
heavy engineering branches production is proceeding at 
high pressure. Great ingenuity has to be exercised to 
ensure that heavily worked plant in forges, foundries, 
rolling mills, red and bar mills, and machine shops_is 
kept in repair and, where essential, renewed. 

South Yorkshire Coal Trade.—<Although the Greene 
award has increased the wages of colliers of all grades, 
disturbances continue to break out at South Yorkshire 
pits, with serious reduction in outputs. At two large 
collieries production has fallen by 13 per cent. compared 
with last year, although the number of men employed 
was still the same, and output per man-shift has gone 
down by between 12} per cent. and 15 per cent. Some 
relief will soon be felt from the open-cast workings in 
both South and West Yorkshire. Merchants appear to 
be satisfying householders fairly well, despite the strength 
and insistence of the industrial demand. South York- 
shire coke-makers have advanced prices of coke and 
coke-nuts for works and household purposes by 6s. 6d. 
per ton, in consequence of the rise of 3s. in the pithead 
prices of coal. 

















SHIPBUILDING IN AUSTRALIA.—Speaking in Melbourne 
recently, Mr. N. J. L. Makin, the Australian Minister of 
Munitions, stated that 11 standard merchant ships were 
now on order in the Commonwealth and were to be built 
at different yards in four States. It was hoped that the 
present development would constitute the foundations 
of a permanent Australian shipbuilding industry. 





CAUSE OF EXPLOSION AT WHITEHAVEN COLLIERIES.— 
The report of Mr. F. H. Wynne, Chief Inspector of 
Mines, on the colliery accident at the William Pit, 
Whitehaven, Cumberland, which occurred on June 3 
of last year and resulted in the loss of 12 lives and 
injuries to 11 men, has recently been published. This 
states that the disaster was caused by an explosion of 
water gas produced by the application of water, in 
unusual circumstances, to burning coal, which had 
become ignited as a result of spontaneous heating. Mr. 
Wynne adds that this finding is bound to create some 
misgiving as to the possibility of a similar danger arising 
when water is used for ordinary fire-fighting operations 
below ground. He concludes, however, that accumulated 
experience suggests that the risk of a dangerous water-gas 





explosion is very unusual and even remote. 
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We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 
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ADDRESS LONDON. 
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SUBSCRIPTIONS, HOME AND FOREIGN, 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
it the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom 3 5 O 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 








ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Friday morning, otherwise they will be 
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THE FUTURE 
OF APPRENTICESHIP. 


PRESENT-DAY manufacturing trends have tended 
to alter the status of apprenticeship in the industrial 
world. At one time, a boy leaving school, who 
was attracted by an engineering career, endeavoured 
as a matter of course to become indentured to some 
firm with which he expected to spend, say, five years, 
after which he emerged as a qualified craftsman. 
This procedure still holds, but its attractions to the 
mechanically-minded boy have now to compete 
with those of repetitive manufacture, which can 
offer substantial wages after a much briefer period 
of training. The fact that the repetition job fre- 
quently carries but poor prospects for the distant 
future is overruled in the boy’s mind, and too often 
in those of his parents, by the immediate financial 
benefit it can offer. Mr. T. E. Scott, of the Northern 
Polytechnic, stated at a conference of the British 
Association for Commercial and Industrial Educa- 
tion, held in London on March 27, that “‘ in London 
apprenticeship had tended to break down.” It is 
probable that the weakening of the appeal of formal 
apprenticeship has been particularly marked in 
London, as the great industrial development of the 








and for retail sales. 


Metropolis, the evidence of which can be seen on 
almost any main road through the suburbs, has 
mainly taken the form of special factories concerned 
with mass-produced articles, generally of the lighter 
class. In some provincial towns, in which heavier 
and less-specialised manufacture constitutes the 
principal industry, apprenticeship is probably 
holding its own much better. 

This question of the limitation of the training of 
boys to highly specialised and relatively simple 


especially of consumption goods, is a necessary 
feature of present-day manufacture. Without it, 
the amenities of modern life, now so widely available, 
would become restricted to the well-to-do and, in 
effect, the standard of living would fall. 

Mr. R. A. Butler, President of the Board of Educa- 
tion, stated in the House of Commons on June 16 
that “the time has come to review our whole 
system of industrial and commercial training, 
including our apprenticeship systems.” As a first 
step, he had called a meeting of representatives of 
industry, both employers and employed, and of the 
Ministry of Labour, the Board of Education, and 
the Scottish Office. He hoped that the Youth 
Advisory Council which he had set up “ would be 
an advance along the road to a more integra- 
ted national service for youth.”” No doubt this 
Council will be able to assist in an inquiry on the 
subject of training for industry, but it hardly seems 
a suitable body actually to undertake such an 
investigation. Educationalists, who must be con- 
cerned with any schemes drawn up and adopted for 
industrial training, are reasonably well represented 
on the Youth Advisory Council, but employers, an 
equally interested body, have but one representative, 
Mr. E. 8. Byng, of Standard Telephones and Cables. 
Mr. Byng has long taken an interest in the subject 
of training for industry and the works with which he 
is associated is one of those which has an educa- 
tional and training scheme in operation. He is 
eminently qualified to speak for the employers in 
this matter, but could hardly be expected fairly to 
maintain their interests against the remaining 22 
members of the Council. 

As is well known, largely as a result of the initia- 
tive and example of some of the great electrical 
manufacturers, many firms now have elaborate 
apprenticeship schemes under which boys in their 
earlier years are mainly looked upon as learners, 
rather than producers. Works schools operate in 
conjunction with the shops, apprenticeship super- 
visors are appointed, and the boys pass from one 
department to another in order that they shall 
obtain all-round experience. Activities of this kind 
have extended considerably in recent years, much 
to the benefit of the firms concerned, in that the 
system results in the creation of a reservoir of the 
skilled labour, of which an adequate supply is 
essential to the company’s well-being and future. 
An organisation of this kind, however, is impossible 
for a small firm and in very many cases apprentices 
pass directly into the shops and are left, as one 
speaker at the conference described it, not quite 
fairly, “‘ to pick up their trade.” Although many 
now regard this latter system as unsatisfactory, it 
is the one on which most now-prominent mechani- 
cal and electrical engineers were trained. Loss of 
confidence in its efficacy is undoubtedly due partly 
to changes in manufacturing methods, even in the 
general shop. Specialised machines and processes 
have greatly reduced the opportunities of a boy 
for learning all, or even a wide range, of the processes 
of his trade. 

Compared with either of these methods of pro- 
ducing skilled craftsmen, little can be said about 
the training of the repetition worker. Roughly 
speaking, there is none, other than possibly a few 
weeks spent in learning some special operation. 
The present general, but somewhat indefinite, 
feeling that this state of affairs is unsatisfactory is 
sound. At the moment, mass-production may be 
said to be dominating our activities. The adults 
which it is employing in a very restricted field are 
not our immediate concern ; they have been drawn 
from many walks of life, to which the majority may 
be expected to return in due course. The war fac- 
tories, however, are also employing many juveniles, 
and the outlook would be brighter if they were 
receiving a wider training than, in fact, they are. 
A large proportion of them must form part of 





operations, instead of letting it cover a large part 
of the field of an industry, is not to be solved | 
merely by saying that boys should not be encouraged | 
to enter on narrow-track and dead-end occupa- 
tions. Mr. Valentine Bell, secretary of the London | 
Youth Committee, said, at the conference to which | 


Mr. Bell’s 80 per cent. and will ultimately be trans- 
ferred to other types of manufacture. Both their 
own prospects and those of the country would be 
better if they had a training wide enough to enable 


them to undertake a greater range of operational 
activity with confidence and some prospect of 


we have referred, that “eighty per cent. of young! success. 


people would have to go into repetitive jobs,” and 


It is useless at this stage to speculate about the 


this statement may be accepted. Mass production, | details of post-war national schemes of training for 
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industry. It is a reasonable assumption, however, | 

that in due course there will “yA considerable BRITISH WAR PRODUCTION. 
ag ~ a the number of Junior Technical Schools. Tue difficulty inherent in all Parliamentary dis- 
Mr. W. Davis, chairman of the Advisory Committee cussions of policy or performance in time of war 
of the Building Trades of the L.C.C. School of | that of disclosing enough information to satisfy 
Building, speaking at the conference, gave it 88/the House and the nation, without giving vital 
his opinion that recruitment into industry would details to the enemy—obviously restricted the scope 
be, in the main, through such schools. He did not of the statement made by Mr. Oliver Lyttelton on 
think that any great nimber would enter through Tuesday, when he opened the debate on the Vote 
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formulated by the combined Chiefs of Staff. Through 
the agency of this Board, it was possible to save 
shipping, skill and plant, and to exchange technical 
information. Much had been done already in this 
country to simplify the construction of components : 
examples cited were the Bofors gun-platform, which 
had been redesigned to require only 230 man-hours to 
make, instead of 1,050 man-hours ; and a machine- 
gun part, which was now produced in six minutes 
In the standard airframe (the 


the ordinary channels of apprenticeship ; employers 
were not “ prepared to accept the responsibility 
for the training and education essential in the pro- 
duction of future craftsmen ’’ and were “ unable 
to provide that training.” Mr. Davis was referring 
to the building industry and it may be that his con- 
tentions are accurate in that sphere, but we should 
hesitate to apply them to the engineering trades. 
So far from employers being “ unable to provide 
that training,” the general tendency in recent years 
has been towards the acceptance by engineering 
firms of their responsibility for the training of their 
own future craftsmen. In so far as the raw material 
with which their training schemes have to deal 
can be drawn from Junior Technical Schools, both 
the firms and the boys will benefit. A foundation 
will have been laid on which more raipd progress 
can be based, but it must not be supposed that these 
schools can do more than provide the embryo of a 


craftsman. For semi-skilled operations, a Junior | 


Technical School may be able to produce something 
like the finished article, but it would be too much 
to expect it to furnish competent tradesmen. 

The real difficulty in the now well-tried scheme of 
training engineering workpeople lies in the small 
firm. Dr. D. 8. Anderson, principal of the Central 
Technical College, Birmingham, discussing Mr. 
Davis's address, said that, in the four major indus- 
tries, 94 per cent. of the firms employed fewer than 
500 persons, and accounted for about 47 per cent. 
of the total number of employees. Such firms are 
not in a position to operate works’ schools with 
special apprenticeship shops, full-time supervisors 
and the rest. of the elaborate machinery which has 
been set up in many large organisations. The solu- 
tion of the difficulty lies in closer co-operation 
between industry and educational authorities. Not 
all, but a considerable part, of the special training 
now given in works’ schools could be provided by 
the technical colleges. Something more is required 
than the evening-class studies which have been 
available for so many years. Special day_ tuition 
and co-ordinated arrangements between school and 
firm for the release of young workers for attendance 
are necessary. A good deal has already been done 
on these lines, but there is still room for further co- 
operation. 

Dr. Anderson proposed a radical modification in 
the generally accepted scheme of apprentice train- 
ing. His suggestion was that the first two of the nor- 
mal five years of apprenticeship should be devoted 
entirely to educational work, both practical and 
theoretical. Large firms could arrange such courses 
in the works’ schools ; the smaller firms would have 
to co-operate with technical colleges. This scheme 
would reduce the strain on the many boys who 
now combine day work in the shops with evening 
work in the schools. Dr. Anderson considers, 
however, that it would do more; it “ might even 
pay on a material basis.’’ Even if the first two 
years of organised training consisted of exercises 
only, the value of the output of the remaining three 
years of apprenticeship would probably be greater 
than the present average five-years’ output. It 
was not, however, as a method of increasing works 
efficiency that Dr. Anderson made his recommenda- 
tion. He contended that the present system, under 
which students were frequently “ engaged in tech- 
nical studies right through their early twenties, 
occupied their interests and activities over so many 
vital years that at the end they had lost interest in 
cultural subjects outside their limited technical 
sphere and that frequently this interest never 
revived.” Every endeavour should be made, there- 
fore, to shorten all forms of technical training, and 
so free young persons at a suitable age for the 
cultivation of wider interests. It is possible, how- 


ever, that two years’ intensive study of technical 
subjects might smother outside interests as com- | a common pool from which the United Nations could 
pletely as five years of more leisurely instruction. 





| draw 


for the Ministry of Production. The critical attitude instead of 34 hours. 


| engendered by the recent reverse in Libya, it was 
| clear, has not been entirely corrected by the Prime 


| Minister’s closing speech on Sir John Wardlaw-|,_ . 3 . Sg : 
- . . . -- Ss ‘ere ' ™ , i li- 

| Milne’s motion of censure ; the Government received United States were abe ad of this country in simp 
its vote of confidence on July 2, by the over- fication of design and in substitution of materials. 
| whelming majority of 475 to 25, but the debate on| Turning to such comparative details of production 
|war production, which is continuing as we write, as could be given, the Minister meg aon in many 
/contains ample evidence that there is still dissatis- | things, Britain was far ahead of the United States ; 
faction with many aspects of the national war for example, in dilution of labour and in the control 
effort and a feeling that the most is not being of raw materials. Production Mt a well. 
made of the resources of this country in materials, Taking the output of aircraft on a basis o — 
| manufacturing capacity, and technical skill within | "4 the figure for January, 1941, as 100, the inc ex 
| the Services and without. Had Mr. Lyttelton been | Dumber had increased to 152 by January, 1942, and 
| able to speak freely, it is probable that many of the | 244 by June » 1942. The production of warlike 
: . stores, again taking that of January, 1941, as 100, 
rose to 153 by July of that year, to 216 by January, 


doubts still felt in certain quarters would be 
materially relieved. Mistakes there are bound to ‘ . 
’ 1942, and to 289 at June 30, 1942. Guns were being 
produced at the rate of 60,000 a year, and the output 


be, and there is no question that many of the 
red-tape entanglements of which industrialists com- _ ; 

- of armoured fighting vehicles had nearly quadrupled 
since January, 1941. Mr. Lyttelton thought that 


plain are still hampering production; but the 
immensity of the tasks that have been acaomplished . 2 . 
7 the volume of production was satisfactory. The 
trend was still upward, but a point was being 


is becoming increasingly evident, and it is possible 
|to deduce from the Minister's speech that, so far . : 
|as quantity is concerned, the long-term programme approached beyond which further production could be 
of expansion is showing, at last, a return that | Obtained only by better utilisation of existing 
gives some warrant for his claim that in this respect | TSOUTC®S, better design, and better openness of mind. 
“we have nothing to be ashamed of.” At an earlier stage in his statement, Mr. Lyttelt« nm 
Mr. Lyttelton prefaced his review with the state- | drew particular attention to a point of great practical 
importance, namely, “ the difficulty caused by the 
pull between mass production and flexibility.” The 


ment that he intended to confine his remarks to 

the three main sections of the production problem : ] 
strategist wanted the right weapon to be available 

at once in any theatre of war, and the tactician 


namely, the suitability or quality of the weapons 

being manufactured, the organisation of the Ministry 

of Production, and the volume of production | required that tactical lessons should be translated 

so far achieved. Actually, he dealt with the second | into steel in a few minutes; but the production 
: engineer required as few modifications as possible 

to be made, in order to maintain the maximum 


point first, laying particular emphasis on the 
output. Diluted labour was being used to an extent 


arrangements for maintaining the necessary close | 

liaison between the departments concerned and the ‘ 
that had never been attempted before, and its use 
called for more elaborate tooling, which was the 


forces in the field, to ensure that first-hand opera- 
enemy of flexibility. It was necessary to strike the 


tional experience was made available to the design 
and research staffs at home. The Ministry was ) 
organised, he explained, in five main sections, | right balance between volume of production, on the 
dealing, respectively, with joint war production ; | one hand, and flexibility on the other. For a heavy 
raw materials and the allocation of machine tools ;| bomber, costing 100,000/., the tooling might cost 
industrial co-ordination ; regional organisation ; and | 2,000,000/. ; and for a 6-pdr. gun, worth, perhaps, 
1,2001., the tooling might cost 200,000/. These 
tools had to be designed, put into manufacture, and 


industrial information. The first section was the 
}central planning body for production, and was t 
assembled on the production line before anything 
else could be done. 


| mainly concerned in balancing the requirements of 
the three Services and the civilian population. The 
second section, which worked in close co-operation| Such points as these are sufficiently obvious to 
| with the corresponding organisation in the United | all who are actively concerned in the production 
States, allocated the available materials and ma-| of munitions, but they are not usually appreciated 
chines in accordance with the policy of the planning| by the general public or by some Members of 
section, and was particularly concerned, also, with | Parliament, and it was as well that attention was 
the economical use of materials and with the|drawn to them. There is still room, however, for 
employment of substitutes for materials in short|a saving of time in the preliminary paper-work 
supply. The regional organisation had the task of | involved in the placing of orders, and even of 
ensuring that the best use was made of available | repeat orders for products which have undergone 
productive capacity—a matter, Mr. Lyttelton added, | no change in design. Some manufacturers are in 
not so much of absenteeism or harder work, but of | the fortunate position that they can be given some- 
better planning and more equable adjustment of | thing of the nature of a standing order to produce, 
loads. The industrial division was concerned with | and to go on producing, to the maximum capacity 
such matters as electricity and water supply, hand | of their plant; but, for the majority of war con- 
tracts, some limit of quantity is usually specified, 
and difficulties are liable to occur at the point 


tools, contract and costing procedure, and the 
where the completion of a given order is in sight, 


co-ordination of inspection. An industrial panel 
was associated with this division, and was composed 

and the manufacturer wishes to know whether or 
not a repeat order is to follow, so that he can make 


of expert industrialists who could be called upon 
by any Ministry faced with some particularly 
difficult industrial problem. The industrial informa-| the necessary arrangements to obtain materials in 
tion section would deal, among other matters, with | time to avoid an interruption of output. It is by 
the dissemination of technical knowledge. Every | the prevention of such hindrances as these, as well 
plant engaged on Government work would be asked | as by the “ better planning and better design ” of 
to keep a suggestions book, to which all employees | which Mr. Lyttelton spoke, that the upward trend 
could contribute their ideas, and he had in mind a| of production can be best ensured. His reference 
national system for the circulation and recognition | rather suggested that the onus of betterment lay 
of those which might be adopted. | in the works rather than in the official organisation, 
His visit to the United States, Mr. Lyttelton | but there are indications that an improvement in 
continued, resulted in the formation of the Combined | the regional arrangements for distributing orders 
Production and Resources Board, which provided | and material more speedily to the works where they 
can best be handled offers a more immediate possi- 
bility of results in the form of increased production. 


type was not stated by Mr. Lyttelton), the material 
had been reduced by 25 per cent. and the production 
time by 75 per cent. ; but he still thought that the 




















in accordance with the strategical plans 








: 
' 











gar 
dis 


] 
me 
of « 
Go 
Eu 
Bet 
syl 
Me 
con 
Ins 
Ins 
mas 
wh 
the 
rica 
on | 
Stat 
Stes 
sent 
but 
men 
Grac 
itsel 
honc 
Dr. | 

indu 














vd 


ut 


at 
he 
ng 
be 
ug 
d. 
mn 
al 
he 
he 
le 
an 
ed 
on 
le 
m 
nt 
se 
he 
he 
he 
vy 
st 


nd 


mn. 





eee en 








ENGINEERING. 





53 





JULY 17, 1942. 





NOTES. 

THE GOVERNMENT AND THE COLLIERY INDUSTRY. 

THE plan formulated by the Government for the 
reorganisation of the colliery industry places the 
entire control of the operation of all coal mines in 
the hands of the Minister of Fuel and Power. He 
is to be assisted by Lord Hyndley, who acts as 
Controller-General, and by four chief officers, whose 
names have been announced recently. The Produc- 
tion Director is Mr. T. E. B. Young, a director and 
the general manager of the Bolsover Colliery Com- 
pany, Limited. The Labour Director is Mr. J. 





done to foster technical, scientific and industrial 
collaboration between the industries in Great 
Britain and the United States. In accepting the 
award, Dr. Grace said that what he had been able 
to do had been in a large measure due to the help 
received from, and the team spirit shown by, not 
only his own associates but steel men in general 
in the United States. At the same meeting Mr. 
Elliot presented to Mr. W. S. Tower, President 
of the American Iron and Steel Institute, the 
diploma of honorary membership of the Iron and 
Steel Institute conferred upon him at the autumn 
meeting of the Institute held in November, 1941. 





Armstrong, who was vice-president of the National 
Union of Scottish Mineworkers and general secretary 
of the West Lothian Mineworkers’ Union. The | 
Services Director (who will be responsible for the 
distribution and allocation of coal) is Mr. J. Innes, 
who was Deputy Controller General of the Mines 
Department and formerly Director of Telecom- 
munications at the General Post Office. The 
Finance Director is Mr. D. W. Coates, chief account- 
ant of the Central Electricity Board. On Thursday 
of last week, Major G. Lloyd George, Minister of Fuel 
and Power, stated in the House of Commons that 
the country would be divided into eight coal-produc- 
ing regions and four non coal-producing regions. 
The Regional Controllers in the coal-producing 
regions, under his authority, would assume control 
of the collieries and give directions to their manage- 


RvuBBER SUPPLIES. 


The question of rubber supplies was raised in the 
House of Commons on July 8 by Sir Ralph Glyn, 
who asked the Minister of Production whether 
he was in a position to make a statement on the 
rubber situation, and what special steps were being 
taken to economise its use by the Services and the 
public. In reply, Mr. Oliver Lyttelton emphasised 
that the severe restriction of supplies of new natural 
rubber demanded the utmost economy in its use. 
In conjunction with the United States Government, 
through the Combined Raw Materials Board, 
arrangements were being made to increase the 
supplies from sources still available to the United 
Nations and to ensure that the best use was made 
of those supplies and of the stocks in hand, pending 
a sufficient expansion of the production of synthetic 





ments. Five of the Regional Controllers of the|rubber. The manufacture of many non-essential 
coal-producing regions have been appointed, namely, | articles had been prohibited, and others placed 
Lord Traprain (chairman of the Scottish Special | under control; a tyre-rationing scheme had been 
Housing Association) to Scotland; Dr. H. S.| introduced; and special instructions had been 
Houldsworth, K.C., to South and West Yorkshire | issued to the Services to secure economy in rubber, 
(Dr. Houldsworth was previously Regional Fuel | and especially in tyres. The rubber requirements 
and Power Controller for this area under the Board | of the Services had been reviewed and greatly 
of Trade, and Joint Coal Supplies Officer for the | reduced. In addition, crude rubber was being saved 
Midland District); Mr. G. Macdonald, M.P., to| by a greater use of reclaimed rubber and of substi- 
Lancashire, Cheshire and North Wales; Mr. F.| tute materials. Mr. Ivor Thomas asked whether 
Raymond Evershed, K.C. (chairman of the Central | the Minister's attention had been drawn to the 
Price Regulation Committee), to Nottinghamshire, | warning by Mr. Leon Henderson, Director of the 
Derbyshire and Leicestershire ; and Alderman J. A. | Division of Civilian Supply of the War Production 
Webb (area secretary for the Lancashire and Cheshire | Board of the United States, that exaggerated hopes 
district of the Transport and General Workers’ | should not be placed in the production of synthetic 
Union) to North and South Staffordshire, Warwick- | rubber in the United States ; and whether he would 
shire, Cannock Chase and Shropshire. The remain-| impress on the Synthetic Rubber Committee the 
ing three coal-producing districts comprise North- | need to set up a synthetic rubber industry in the 
umberland and Cumberland ; Durham; and South! United Kingdom. To this question, the Minister 
Wales, the Forest of Dean, Somerset and Bristol. | replied that he had seen the statement, and that 
The Kent coalfield is to be controlled directly from | representatives of the Ministry of Supply were 
the headquarters of the Ministry. The Regional | attending a conference in the United States, to 
Controllers, who are to receive salaries of 2,000I. | investigate the possibility of accelerating synthetic- 
a year, to be paid by the Exchequer, will be} rubber production there. 
assisted by three officers, who will be appointed 
shortly. The first will be concerned with technical | 
and engineering aspects of production ; the second | 
with labour questions ; and the third with public | 
gas and electricity services, and transport and | 
distribution matters. 








Tue INSTITUTION OF MECHANICAL ENGINEERS. 


The meeting that is being held this evening by 
the Institution of Mechanical Engineers is note- 
worthy in that it inaugurates the newly-formed 
| Applied Mechanics Group among the Institution’s 
. |members. The formation of the specialised groups, 

Tue Bessemer Gorp MEpat. lof which this is the sixth, was ns aetna of 2 

In our account of the recent annual general | general feeling that the scope covered by the Insti- 
meeting of the Iron and Steel Institute, on page 394 | tution had become so wide, and the applications of 
of our previous volume, we stated that the Bessemer | engineering science and practice so varied, that 
Gold Medal for 1942 had been awarded to Mr. | members interested in particular aspects of mech- 
Eugene Gifford Grace, Eng.D., President of the | anical engineering were liable to find that no more 
Bethlehem Steel Corporation, Bethlehem, Penn-| than one or two papers in a session’s programme 
sylvania, U.S.A., and we also stated that the | related directly to the branch of the subject with 
Medal would be presented to Dr. Grace at a forth- | which they were concerned. There was the further 
coming meeting of the American Iron and Steel | disadvantage, from the point of view of authors of 
Institute. The Secretary of the Iron and Steel | papers, that undue delay might occur before there 
Institute now informs us that the presentation was | was an opportunity to allot an evening for the pre- 
made by Mr. I. F. L. Elliot, a Member of the Council | sentation of a given paper. The institution of the 
who went to the United States some time ago, in| Groups overcame both of these difficulties. The 
the course of the 51st general meeting of the Ame- | regulations provide that a Group may be formed, 
rican Iron and Steel Institute, held in New York | on the petition of the members, to deal with any 
on May21. In his speech at the meeting, Mr. Elliot | appropriate department of mechanical engineering ; 
stated that for the period of the war the Iron and | and that members of all classes are eligible to jofn. 
Steel Institute had adopted the practice of pre- | The Groups hold meetings at the Institution and in 
Senting only a diploma and a replica of the Medal, | co-operation with the Local Branches, members 
but it was the earnest hope of the Council and | registered with each Group being kept informed of | 
members that when the time was opportune Dr. | its activities and of all Institution papers and 
Grace would come to England to receive the Medal | discussions bearing upon its particular subject. 


instance, the Council members are Dr. H. J. Gough, 
F.R.S., Professor F. C. Lea, D.Sc., and Dr. S. F. 
Dorey. The remaining eight members of the com- 
mittee are to be elected at this evening’s meeting, 
after which a paper will be read by Mr. R. Stans- 
field on “‘ The Measurement of Torsional Vibrations ”’ 
A notice which appeared in the June Jouraal of 
the Institution invited members who may be inter- 
ested to register their names with the Group, in 
order that they may be informed of future arrange- 
ments, and stated that the subjects covered by the 
general title of ‘‘ Applied Mechanics” are: dyna- 
mics of machinery, including balancing ; vibration 
problems and the measurement of vibration ; 
stresses in machine parts and structures; gearing ; 
| the properties and strength of materials, including 
elasticity, photo-elasticity, and plasticity; the 
mechanics of fluids, and lubrication. 





ENGINEERING EDUCATION. 


It is well known that the outbreak of the war in 
1939 interrupted plans for a conference on the 
education of engineers, more particularly of the 
“* professional ” grade, for the purpose of discussing 
the problem of maintaining a standard appropriate 
to the recent technical advances in the practice of 
engineering. This is a subject in which the Insti- 
tution of Civil Engineers has always taken a 
prominent part, more especially since Sir John 
Fowler, in 1868, in his presidential address to the 
Institution, reviewed the facilities then available in 
this country and compared them somewhat unfavour- 
ably with those provided in France and Germany. 
The attention thus drawn to the subject led, in 
1896, to the inauguration of the Institution’s exami- 
nations for the admission of candidates for student- 
ship and associate-membership, a practice which 
has since been widely adopted by other professional 
engineering bodies. The conference proposed in 
1939 has been necessarily postponed, but considera- 
tion of the subject continues, as was evinced by 
the address of the present President, Professor C. E. 
Inglis, which we printed at length in our issues of 
November 7, 14 and 21, 1941, and the principles 
which he then enunciated have been elaborated in 
a ‘Memorandum on Engineering Education,” 
recently issued by the Institution. We propose, in 
due course, to review this memorandum at greater 
length, but may indicate here the general scope of 
its survey. It is divided into eight sections, dealing 
respectively with the qualifications required of 
professional engineers ; standards of general educa- 
tion; university education ; technical education ; 
practical training ; the Institution’s examinations ; 
technical assistants ; and post-training and refresher 
courses. With the exception of the last two, these 
headings sufficiently indicate the extent of the 
survey, but it may be explained that the term 
‘“technical assistants’’ is intended to denote 
“* persons whose attainments and experience enable 
them to collaborate with Civil Engineers in the 
furtherance of the objects of the Charter [of the 
Institution], although they are not Civil Engineers 
by profession.” It is suggested that their qualifica- 
tions might be recognised either by admitting them 
to the Institution as non-corporate members, or by 
awarding them a certificate of competency, such as 
a National Certificate in Constructional and Building 
Engineering on the lines of the existing National 
Certificates in Mechanical and Electrical Engineering. 
The proposal to establish refresher courses is 
intended for the benefit of practising engineers, 
and it is suggested that they might take the form 
of a series of lectures or conferences extending over 
one or more days and covering subjects which do 
not usually form the subjects of university courses. 
Examples cited are engineering economics, manage- 
ment and administration, esthetics, psychology, or 
matters, such as soil mechanics, which have under- 
gone recent development. Professor Inglis’ sugges- 
tion of an industrial staff college, which he has put 
forward on a number of occasions, is included in 
this section of the memorandum as a possibility 
which might be explored. Not all of the points 
raised are likely to command unanimous approval, 
but the action of the Council in collecting them in 








itself. The Institute had awarded this, the highest | Each Group is directed by a committee consisting 
honour within its power to bestow, in recognition of of three members of Council, nominated by the 
Dr. Grace’s valuable services to the iron and steel | Council, and eight corporate members of the Insti- 
industries and in appreciation of all that he had! tution, who are elected by ballot. In the present 


this form should be beneficial as an aid to the con- 
sideration of a subject which will certainly figure 
prominently in post-war discussions of general policy. 
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| In 1898, Mr. Lloyd returned to this country to take 
}up the appointment of assistant engineer on, the 
staff of Messrs. Jeremiah Head and Son, consulting 
engineers, Westminster, who were then the repre- 
| sentatives, in this country, of Messrs. The Wellman, 
| Seaver, Morgan Company, of Cleveland, Ohio, 


OBITUARY. 


MR. J. HARCOURT WILLIAMS. 


We have learned with regret of the death on | > >— 


July 7, following an operation, of Mr. J. Harcourt | vr u Vs | ‘ati ith the Ir i 
aa ‘ a ’ | Mr. Lloyd’s long association wi e Iron anc 
Williams, deputy chief engineer of the Manchester : ater 


. ; . ss penn: Stee s » © “nce i 90 v-hen > 
Corporation Electricity Department. Mr. Williams, | teel Institute commenced in 1901 when he was 

teas : . |appointed assistant secretary under the late Mr. 
who was 65 years of age, had been associated for | Be tt H. B Mine « later, } . 
some 30 years with the British Thomson-Houston | M Ea d . 7 sali » thin Tite ne rad or . 
Company before his appointment by the Manchester | “ oy) Se ee ake der ten Acne 
‘ ~<A r. + ~s -. - . | of secretary of the Institution of Electrical Engineers, 
Corporation and was widely known in that district | : - 

: : i | but on the death of Mr. Brough in 1908 he returned 

as a former chairman of the local branches of the lto the I 1 Steel Institut ‘ M 
Institutions of Civil and Electrical Engineers. | Li a — ee : a a - til Jehe 1988 
John Harcourt Williams was born in 1876 and | 4love continues In this capacity until .« uly, 19d | 

when he retired and was succeeded by the present 
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following details of the process are given in the 
hope that they may be of use to other workers. 

A good quality thin tracing paper, having a 
smooth surface, is damped and lapped round the 
recorder drum, the overlap of the paper being 
fixed with ordinary gum. . On drying, the paper 
shrinks and stretches tightly round the drum, 
giving a very firm surface with a scarcely perceptible 
joint. When dry, the paper is spray-painted with a 
suspension of zinc oxide in dilute cellulose varnish. 
The resulting surface is pure white in colour, with 
a smooth mat texture, and on it a hard-bronze 
style makes an excellent black trace. Drums so 
coated can be used up to a very high writing speed ; 
a time-base of 300 in. per second has been used with 
complete success, and there is no indication that 
higher speeds could not be used. The paper surface 


was educated at Charterhouse, subsequently pro- | 


ceeding to the Central Technical College, Finsbury, 
where he obtained the diploma of A.C.G.I. in 1897. 


The next two years he spent as a pupil in the marine- 


engine works of Maudslay, Sons and Field, by whom 
he was also sent to Paris to assist in the erection of 
the “ big wheel,” in the design and construction of 
which the firm was closely concerned. In 1900 he 
joined the staff of the British Thomson-Houston 
Company, being engaged first on the electrification 
of the Sheffield tramways. Three other tramway 
installations followed, at Hull, Nottingham and 
Newcastle-on-Tyne. He remained on Tyneside 
for some time, engaged on the electrical equipment 
of shipyards and other establishments taking current 
from the rapidly-expanding system of the New- 
castle Electric Supply Company, and on the elec- 
trification of the Tynemouth branch of the then 
North Eastern Railway. In 1905, the B.T.-H. 
Company transferred him to London as chief 
assistant construction engineer for that area, where 
he became their chief construction engineer two 
years later. During his tenure of this position, 
which lasted until his return to Manchester in 1921 
as manager of the Manchester and Liverpool offices 
of his firm, Mr. Williams was associated with the 
electrification of the Hammersmith and City line 
of the Great Western Railway, the suburban lines 
of the London, Brighton and South Coast, the 
London and South Western, and the London and 
North Western Railways, and important contracts 
for generating plant and switchgear for the London 
Electric Supply Corporation, the County of London 
Electric Supply Company, and other large electric 
supply organisations in the London area. In 1930, 
as stated above, he left the B.T.-H. Company, on 
appointment as deputy chief engineer of the Man- 
chester electricity undertaking. In addition to his 
membership of the Institutions of Civil and Elec- 
trical Engineers, he was a member of the American 
Institute of Electrical Engineers. He possessed a 
wide and accurate knowledge of electrical engineer- 
ing construction, which was applied to advantagé 
in his two progress reports on Electrical Plant 
and Machinery, published in the Journal of the 
Institution of Electrical Engineers in 1933 and 1936. 


MR. G. C. LLOYD. 


[RONMASTERS and metallurgists in all parts of 
the world will receive with regret the news of the 
death of Mr. George Christopher Lloyd, which 
occurred on July 10 after a short illness. Mr. Lloyd, 
who occupied the position of secretary of the Iron 
and Steel Institute for more than 25 years, was the 
second son of the late Rev. Charles A. Lloyd, Rector 
of Rand, near Lincoln, and was born in 1861. After 
receiving his early education at home he was sent 
to the Moravian School at Kénigsfeld, Baden, and 
subsequently served an apprenticeship in mechanical 


engineering in the works of Messrs. Robert Stephen- | 


son and Company, Newcastle-upon-Tyne. As a 
young man Mr. Lloyd entered the service of Messrs. 
Lamport and Holt, Liverpool, as marine engineer, 


and afterwards served with the Compajiia Trans- | 


Atlantica de Vapores Correos (the Spanish Royal 
Mail Steamship Company) of Cadiz and Barcelona. 
He passed all the Board of Trade examinations in 
marine engineering, including that of Extra First- 
Class Engineer, and after spending eight years at 
sea, was appointed to the position of represen- 
tative in Germany, Austria and France of Messrs. 
Mirrlees Watson and Company, Limited, Glasgow. 





| secretary, Mr. K. Headlam-Morley. In recognition | is strong enough to withstand the style running 
of Mr. Lloyd's services, the Council appointed him | many times over the same base line without the 
honorary secretary of the Institute and he continued | paper being cut, and the hard-bronze style keeps 
to attend the annual general meetings in London its point very satisfactorily. 
}and the autumn meetings in the Provinces until a In particular, the paper is waterproof, in the 
|few years ago. It is interesting to recall that in| sense that rain falling on the paper can be wiped 
1909 Mr. Lloyd was elected a member of the Council | off without affecting the surface. Indeed, records 
of the old International Association for Testing | have sometimes been irrecoverable for some days 
Materials, and afterwards became vice-president. | after use, during which period they have been 
Mr. Lloyd, who possessed a sound knowledge of | exposed to rain with no damage to the record. It 
several European languages, attended all the foreign | is not desirable to expose the paper to prolonged 
meetings of the Association until 1914, when it | damp before use, as ultimately the paper absorbs 
ceased to function. | water, swells, and becomes slack on the drum, but 
|an accidental splash does not matter. When damp 
| conditions are likely to be met, the cellulose coating 
| should be rather thicker than is normally used. 
| After use, the paper is removed from the drum by 
| slitting it with a sharp knife: if the paper is then 
|dry it will come away cleanly from the drum. 
LECTURE. | The resulting records are fully permanent, and will 
ad : 7 withstand any ordinary handling, filing, ete. They 
fo THe Eprror or ENGINEERING. lean be written on with pen or pencil, and pencil 
Srr,—As a supplement to Mr. Dance’s letter in| marks can be erased, as with any ordinary paper. 
your issue of July 3, page 15, I would point out the | The sheets are also sufficiently translucent to allow 
little-known fact that most transparent rejuvenated | records to be compared by superposition, or to be 
cellulose sheets, such as Cellophane, can be sensitised | measured by putting them over a sheet of strongly 
with blue-print solutions in much the same way | marked squared paper. There is nothing difficult 
as paper, and will give good results with half-tone | jn the preparation of the paper, and a stock of 
negatives as well as line. Thus slides can be printed | ready-coated drums is a convenience, especially in 
in daylight from combinations of typescript, line | the rough conditions of large-scale field tests. 7 
drawing or half-tone negatives without requiring A. G. TARRANT, 
any special apparatus other than the sheeting and | Road Research Laboratory, Department of 
the solution, which can be compounded in five Scientific and Industrial Research, 
minutes. Formule are given in most photographic | Harmondsworth, Middlesex. 
reference books. The prints are developed by} July 14, 1942. 
washing in water. , 
For slides of more pleasing colour and greater | 
permanence, any of the * ferri-to-ferro ” ver and 











LETTERS TO THE EDITOR. 


ILLUSTRATING THE TECHNICAL 




















THE LATE 
MR. C. DE GRAVE SELLS, O.B.E. 


To THe Eprror or ENGINEERING. 


can be used, including the platinum and palladium 
processes. Since some of these will give a positive 
image from a positive, and others a positive from a | 
negative, black lines on white or white on black | Srr.—Mr. Charles de Grave Sells, whose death 
can be obtained as desired, and it is a matter of | you recorded on page 34, ante, was one of that group 
indifference whether a continuous tone original is a | }¢ engineers who are interested in preserving the 
positive or a negative. It is implied that lettering | ..ords of the past. He was especially keen on the 
is done by hand or typrewriter on some reasonably history of his old firm, Maudslay, Sons and Field, 
translucent material. It is best to use a red OF | for which his father did such ‘outstanding work, 
| brown ribbon for typewriting. | and it was through his activity that the late Miss 
One merit of such direct methods is that the) Gertrude Field, granddaughter of Joshua Field, 
lettering on the slide will not be reduced to illegible | pp ps. presented to the Science Museum the 
|dimensions. As a working rule, it is fairer to the historical documents known as the Field Papers. 
| audience to assume that text too small to be written Some of these have been the subject of contribu- 
| directly by a neat draughtsman in the available | tions to the Transactions of the Newcomen Society. 
| space of a 3} in. by 3} in. side is too small to be | Through him, too, the Institute of Marine Engineers 
readily legible. Most technical slides are far too | possesses the beautifully neat list of ships engined at 
| cramped, and should be replaced by two or more|{ambeth, which Joshua Field used to carry. For 
| dealing with fewer items at a time. many years I was indebted to Mr. Sells for infor- 
Yours faithfully, por A on the history and development of marine 
RoBertT FAIRTHORNE. lengineering. Mr. Sells married in Italy and had 
| five daughters. His wife, the Marchesa Taliacarne, 
| died in 1932, and it was only then, at the age of 76, 

that he gave up active work. 

Yours faithfully, 
Epear C. SMIrH, 
Engineer Captain, R.N. 
Dalcoath, Keeper’s Corner, 
Horley, Surrey. 
July 13, 1942. 

















A RECORDING PAPER FOR FIELD 
AND GENERAL USE. 


To tHe Eprror or ENGINEERING. 


Sir,—Autographic instruments frequently use a 
recording paper coated with metallic oxides, on 
| which a black trace is made by a style of copper 








|or silver. While this paper is very convenient, it 
is not always suitable for field work. To meet the 
|need for a recording paper that would withstand ConTROL oF PLATINUM.—The United State War 
difficult conditions, a special paper has been| production Board have introduced a strict contro! 


developed at the Road Research Laboratory. The ' system on stocks, sales and purchase of platinum. 
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SURVEYS FOR THE 
RECONSTRUCTION OF TUBE 
STATIONS. 

By T. M. Mecaw, M.Sc., A.M.Insr.C.E. 


THE subject of this article is the rather specialised 
type of survey necessary for the reconstruction or 
improvement of existing tube railway stations; for 
example, for the installation of escalators. In this 
work, the position of the existing underground 
tunnels and passages must be determined very 
accurately in relation to the surface, from which 
construction is usually carried out. The area to 
be surveyed is relatively compact, and does not 
involve long traverses such as are required in driving 
long lengths of running tunnel. The particular 
type of survey described is a traverse in which all 
the angles and lengths are measured. It consists, 
normally, of a main traverse, which should be a 
closed polygon, and a number of auxiliary traverses 
and lines, which may link up points on the main 
traverse by an alternative route or may simply be 
flying ends. 

The degree of accuracy to be aimed at is such 
that no error occurs greater than about } in. The 
principal difference between this and the survey 
required for driving a long length of tunnel is that, 
in the latter case, more extreme accuracy of angular 


ENGINEERING. 


and CD must be measured while the point C remains 
undisturbed. 

Care is required in the siting of points to avoid the 
danger of their being disturbed by the execution 
of the work, either by complete removal, by in- 


| accessibility due to the presence of plant such as 


cranes or compressors, or by slight movement of the 
surrounding ground caused by excavation in the 
vicinity. A distance between adjacent points of 
about 100 ft. or more may be considered satis- 
factory for the turning of angles, but lengths below 
50 ft. should be avoided if at all possible. Where a 
line is to be used for picking up frontage detail of 
buildings, etc., it should be kept close to the building 
line so that the detail may be picked up reasonably 
accurately by using perpendicular offsets. If the 
line is far away, it becomes necessary to “ tie in” 
important points of the frontage to the survey line 
by two tie lines, which should be preferably the 
sides of a roughly equilateral triangle; but this 
almost doubles the work both in measuring and 
plotting. 

For taping or “ banding,” lines are best if reason- 
ably level; the crossing of a kerb or rail obliquely 
should be avoided, as it is difficult to keep the tape 
from slipping sideways during measurement. Points 
should not be too close to a wall, as free access all 
round the theodolite is desirable. The minimum 
workable distance is about 2 ft., unless all the sights 





measurement isessential. Itis usual to take lengths 
to 0-001 ft. and angles to the nearest second, 
although in most cases this is greater accuracy than | 
can be obtained in the field measurements. Never- 
theless, it is desirable that the computations should 
be of a higher order of precision, so that errors 
arising from this source are negligible in comparison 
with the actual measurements and the best possible 
use can be made of the material available. 


are roughly parallel to the wall. If the instrument 
is as close as 2 ft., considerable care and agility are 
needed in getting into position for sights perpendicu- 
lar to the wall. It is very desirable for the actual 
punch marks of the sighted points to be visible from 
the instrument station, otherwise it becomes neces- 
sary to plumb up very precisely from the sighted 
point, which is troublesome and introduces another 
source of error. 





The principal difficulties affecting the accuracy of 
the field work in these surveys arise from such causes | 
as the necessity for short and steeply inclined lines 
down stairwells and escalators, which, at the same 
time, make angular measurements uncertain and 
call for large corrections to be applied to the 
measured lengths. Another source of error is the | 
big difference of temperature frequently occurring 
between stations and streets. Temperature mea- | 
surement is always affected by the possibility of a | 
discrepancy between the temperature registered by 
the thermometer and that of the steel tape, and | 
also by uncertainty as to the correct coefficient of 
expansion for the tape over the large range of tem- | 
perature involved. These temperature differences | 
may also affect angular measurements if a line of | 
sight passes obliquely through a mass of hot air | 
emerging from a station entrance into colder air | 
outside. Considerable horizontal refraction is a 
possibility, and at best serious shimmer may occur, | 
making accurate sighting very difficult. 

The main traverse should be a closed polygon, | 
with the individual sides as long and as few as 
possible. Subsidiary traverses should be linked on 
to the main polygon at two points, except that 
single lines may sometimes be carried out from an 
angle of the polygon where relatively unimportan 
detail only is required, such as the trend of building 
lines or the general direction of an existing tunnel. 
All survey points should be established in as per- 
manent a manner as can be justified. A steel 
plug about 2 in. or 3 in. long and | in. in diameter, 


| 


tion after centring. 
¢ | occurs when setting up under a plumb bob hanging 
from an overhead point, as adjustments in level alter 


The type of theodolite assumed to be used is a 
micrometer instrument with a 5-in. circle divided 
to 10 minutes of arc, and a micrometer with a scale 
divided to 10 seconds and reading by estimation to 
1 second. A vertical circle is usually unnecessary, 
but the telescope barrel should carry a level on it 
and a “thorn” for centring under a plumb bob. 
The type of diaphragm is a matter of individual 
taste, but one without a continuous vertical centre 
line is to be preferred, as the line obscures the point 
sighted on. A pattern with a horizontal line and 
two lines, inclined at 60 deg., cutting it at the centre 
has much to commend it, but a modification in 
which a small equilateral triangle is formed by these 
lines has the advantage of allowing very accurate 
centring on a fine or distant object, and of allowing 
a less distant object to be bisected readily. 

Many types of centring heads are available. The 
most convenient in use are those in which the 
movement takes place above the levelling screws, 
as the level is then not disturbed by the centring 
process; this, however, gives a rather restricted 
range of movement. When the centring plate is 
below the levelling screws a greater range is available, 
but the levelling must be adjusted as the final opera- 
The principal objection to this 


the position of the top thorn and the process of 


centring involves, alternately, approximate centring 
on the plate and accurate levelling up. 


Telescopic legs are almost indispensable for the 


set flush in a concrete block or grouted into a solidly theodolite stand, but should be as rigid as possible 
fixed paving slab, is the most satisfactory survey | and should be checked over frequently to ensure 
point. A fine centre mark is made in the surface | that all the joints are tight, including the shoes at 
of the plug, and should be deep enough not to be the points of the legs. Some form of “ wall plate ” 
erased by the passage of pedestrian or other traffic. is essential, as the instrument must often be set up 
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| drive in a couple of small nails against each leg. 
|For most situations, a wind screen is required to 
shield the plumb bob when centreing. The normal 
sighting object is a steel pin fixed in front of a frame 
which carries a screen as background. The point 
of the steel pin rests in the punch mark locating the 
survev point. The screen is about 12 in. by 8 in., 
the pit wveing about 8 in. long and ranging in 
diameter from that of a fine steel knitting needle or 
hatpin up to } in. or so, according to the length of 
the sight. For a short sight, a fine pin is required, 
which, fer a véry long sight, would be practically 
invisible. The pin is plumbed in any case, but with 
particular care when the sight of its point is partly 
obstructed. At night the screen is illuminated from 
behind, by electric torch, acetylene lamp, or other 
means. 

The angles must be turned systematically, accord- 
ing to the accuracy required. For the main survey, 
this would be of the order of 2 sec. to 5 sec., though 
it might prove impossible to attain this where the 
sights are short. The system of turning must be 
such as to eliminate instrumental errors as far as 
possible. The instrument should be in good adjust- 
ment, so that individual readings are as accurate as 
possible ; but perfect adjustment is unlikely to be 
maintained throughout a survey, and many small 
errors can be satisfactorily eliminated by a proper 
arrangement of observations. The principal sources 
of such errors are: (a) graduation and centring of 
graduated circle; (6) horizontal axis not truly 
horizontal, and line of sight not truly perpendicular 
to horizontal axis ; and (c) torsional strain in instru- 
ment and tripod head. 

It is impossible to correct fault (a), but errors 
arising from it can be nullified by arranging to read 
each angle on seweral different parts of the graduated 
circle. Thus, if four rounds of angles are measured, 
they might be started from zero readings of 0 deg., 
45 deg., 90 deg., 135 deg. ; or, for six rounds, 0 deg., 
30 deg., 90 deg., 120 deg., 150 deg. The portion of 
the graduated circle 180 deg. away, of course, is 
covered by the second micrometer. 

The faults indicated by (6) can be and should be 
largely corrected by adjustment of the instrument, 
but, nevertheless, the system of observation should 
assume their existence and minimise their effect. 
The effect will be chiefly apparent in measurement 
of a horizontal angle in which there is a large vertical 
angle between the two lines of sight, and such 
measurements should be avoided as far as circum- 
stances permit. If such an angle be measured with 
the telescope in one position and then again after 
the telescope has been transited, the errors arising 
will be of opposite sign and equal magnitude, and 
may be eliminated by averaging ; that is to say, an 
equal number of observations should be made with 
“ face right” and “ face left,’’ where these terms 
denote the use of the telescope with the face of the 
vertical circle to the right or left, respectively. 

The error (c) is not likely to be serious in a well- 
made and freely rotating instrument, but is easily 
eliminated. When the upper plate of the theodolite 
is rotated clockwise (“ circle right ’’), there will be a 
slight tendency to take up any slackness by a bodily 
movement carrying the graduated circle in the same 
direction, so that a complete round in this direction 
would tend to be measured as slightly under 360 deg. 
Similarly, if the instrument be rotated anti-clockwise 
(“ circle left”), back on to the original line of sight, 
the tendency will be for the reading to be slightly 
over 360 deg. An equal number of measurements 
in each direction should be arranged, therefore, and 
the full circle should be completed in every case by 
re-sighting on the original object and noting the 
closing error, which is divided over the angles 





The drilling of a fine hole is, perhaps, the counsel | on a “ byatt,”’ or timber wedged between the sides 
of perfection. In some cases the actual point cannot | of a tunnel or passage. In such cases, the instru- 
be established ; for example, where it is essential to | ment station is usually defined by an overhead point 
carry a line down an escalator and no completely | from which a plumb bob depends. Heavy aim 
rigid floor is available. An overhead point may | accurate plumb bobs are required; the merciry- 
then be used, either by making a fine nick in the | filled type is probably the best. | 
edge of a girder, or by fixing a screw to the roof 
and hanging a plumb bob from a notch in the head. 
It may even be necessary to use a temporary point 


centre approximately by positioning the legs after | 
seeing that the instrument is roughly in the centre 
that has to be abandoned as soon as it has been | of the range provided by its internal centring adjust- | 
utilised completely in linking up the adjacent points ;| ment. Notches should then be cut in the pavement 
thus, in a traverse A BC D E..., if C be a temporary | or floor for the points of the legs, to eliminate the risk 





measured. 
(T'o be continued.) 








TIN MINING IN NIGERIA.—During the month of June 
the Amalgamated Tin Mines of Nigeria produced 570 tons 


When setting up over a point, the first step is to | of concentrates. 





THE CARGO STEAMSHIP “ BELGIAN AIRMAN.’’—The 


| es. Belgian Airman, one of seven cargo ships acquired 
| by the Belgian Government to replace tonnage lost 
| since the outbreak of hostilities by the Belgian Merchant 
Navy, has recently completed her maiden voyage across 


station which cannot be permanently established, | of slipping. On a wood floor, it may be sufficient | the Atlantic and has arrived safely in New York. The 


the angles ABC, BCD, CDE and the ‘lengths BC' to press the legs firmly in, or it may be helpful to 


vessel has been built in Great Britain. 
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CUBICLE-TYPE SWITCHGEAR. 


Ir is now many years since the original flat-backed 
type of electrical switchgear, still so largely used for 
low-tension work, developed into various patterns of 
cubicle and enclosed gear. It is possible that the 
cellular gear introduced by Ferranti was the genesis 
of many of the forms which apparatus of this class has 
taken. For high-tension work, there was atime when 
the mounting of switches and their auxiliaries in cubicles 
of brick or concrete was looked upon almost as the only 
allowable practice, but enclosed compound-filled gear, 
occupying much less space, has now been in use over 
a long period. More or less contemporaneously with 
the development of concrete-cubicle gear, metal 
cubicles were introduced and used for voltages up to 
about 3,000. This form of construction had the 
advantages that the individual cubicles were self-con- 
tained and semi-portable. Boards built-up of units of 
this type were extensively used in factories, colliery 
substations and other situations, certainly 30 years 
ago. For industrial applications, modern practice has 
turned, to a considerable extent, to enclosed gear of the 
cast-iron pillar class, but the metal cubicle form is far 
from having been superseded and is still widely used. 

Messrs. Crompton Parkinson Limited, Electra 
House, Victoria-embankment, London, W.C.2, who 
build both cubicle and pillar-type gear, point out that 
the former has advantages of flexibility which are of 
considerable value at the present time when changes 
in works products. and arrangements are frequent. 
Alterations in the rating of individual cubicle units may 
easily be made by changing the current transformers 
and adjusting the metering and protection arrange- 
ments. Pillar-class and compound-filled gears cannot 
be dealt with with the same facility. Some large 
electrical undertakings having many cubicle-type 
switchboards have standardised the external dimen- 
sions of their cubicle units, so that they are able, if 
necessary, to assemble together those of different 
manufacturers. 

Messrs. Crompton Parkinson build cubicle-type 
switchgear in two forms. The first consists of a self- 
contained steel structure enclosed by steel plates 
with a door in front allowing access to the interior. In 
the second, the arrangement is further elaborated by 
mounting the circuit breaker on a wheeled truck which 
can be drawn forward allowing the vital parts of the 
gear to be examined or worked on with facility. A 
pane| of this class with the truck element drawn out 
for inspection and cleaning is shown in Fig. 1 on 
this page. For situations which may easily arise in 
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works’ installations, in which little room is available 
in front of the board, the non draw-out type of gear 
may be more suitable. In any case, this latter slightly 
simpler type of gear is entirely satisfactory and finds 
wide application. A recent example is shown in Fig. 2, 
which illustrates a recent Crompton- Parkinson installa- 
tion in a board mill. The gear controls turbo-alterna- 
tors and outgoing feeders. 

In the earlier forms of metallic-cubicle gear, it was 
usual to carry the circuit breaker on the main frame of 
the panel. In later practice, it has been found more 
satisfactory to carry it on its own frame, which is 
secured to the floor independently from the panel 
frame. This has the advantage of providing a more 
rigid mounting and also facilitates the withdrawal of 
the breaker with its supporting frame completely out of 
the panel when any major overhaul is necessary. In 
some cases small rollers are provided on the switch 
mounting to facilitate this, giving an arrangement 
approximating to the draw-out type of gear. Messrs. 
Crompton Parkinson, in order to ensure that their 
cubicle-type gear should be capable of withstanding 
the thermal and mechanical stresses likely to be induced 
by the worst conditions, recently had two complete 
units, with their bus-bar system, mounted in a test cell 
and subjected to the short-circuit rating for a period of 
five seconds. The results were entirely satisfactory. 








TIN ECONOMY IN PLAIN 
BEARINGS.* 
By P. T. Hotureax, D.F.C., B.Sc. 

Tuts paper deals with the principles underlying the 
recommendations contained in the Ministry of Supply 
publication (bearing the reference P.B. 1),¢ the main 
object of which is to effect economy of tin in plain 
bearings and bearing metals. The recommendations 
were made by a Technical Advisory Committee ap- 
pointed by manufacturers of plain bearings and bearing 
metals, and assisted by the Tin Research Institute, 
the terms of reference being to devise means of reducing 
the tin used for bearings to less than 50 per cent. of the 
normal consumption. It was realised that such economy 
could not be effected without some risks in certain 
cases, but it was decided that, as far as possible, the 
risk should be taken, having in mind the consequences 
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* Paper read before the London Local 
the Institute of Metals on Thursday, June 18, 
Abridged. 

+ See ENGINEERING, vol. 153, page 268 (1942). 
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of failure rather than the probability of failure. For 
example, the shutting down of power stations, the 
failure of bearings in Admiralty marine craft, etc., 
could not be contemplated, even where an adequate 
margin of safety was provided, owing to the inevitable 
operation of factors other than those immediately 
apparent. Thus, in the case of turbines, while bearing 
loadings are light and lubrication is extremely good, 
it is known that heat is transferred along the rotor 
shaft from the high-pressure, high-temperature end, 
resulting in over-heating of the bearings unless special 
precautions are taken. Consequently, the use of lower 
grade materials, under such conditions, would not be 
justified. 

As possible means of effecting economy in tin, such 
alternative materials as copper-lead, lead bronze, 
aluminium alloys, zinc-base alloys, cadmium-base 
alloys, ete., were considered. Copper-lead and lead 
bronze were ruled out, firstly, on account of the hold 
up in production which would be entailed by their 
adoption, owing to the very much greater number of 
man-hours involved in their manufacture, and, secondly, 
owing to the fact that hard or semi-hard shafts would 
be required—again a production “ bottleneck.” Alu 
minium alloys were ruled out for similar reasons 
while zinc-base alloys are only capable of application 
in a few isolated cases. Cadmium-base alloys were 
ruled out owing to the fact that cadmium is in even 
shorter supply than tin. This left only the substitution 
of lead-base bearing metals for tin-base bearing metals 
if production were to be maintained. 

Briefly, the properties and fields of application of 
tin and lead-base white metals are as follows. Both 
classes of material operate satisfactorily against soft 
shafts; and both possess good ‘‘ embeddability ” 
(i.e., ability to engulf foreign matter) and “ conform 
ability ” (7.e., ability to conform to slight misalign 
ment, crankshaft deflection, etc.). Moreover, the 
frictional properties of both materials are excellent 
and are approximately equal. The tin-base white 
metals, however, possess superior resistance to fatigue 
stresses, and to heavy and intermittent loading at 
elevated temperatures. They also possess good bond 
ing properties and are easy to handle. The lead-base 
white metals, on the other hand, are inferior in resistance 
to fatigue stresses, heavy loading, etc., at elevated 
temperatures ; are more difficult to bond to steel or 
and require 
care in handling. It may be noted that additions of 
other elements, such as nickel, cadmium, silver, arseni: 
etc., have resulted in an improvement of the orthodox 
lead-base white metals from the point of view of 
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reduction of grain size, increase in toughness, and 
reduetion in segregation tendencies, but such lead- 
base white metals are still inferior to the tin-base 
white metals at elevated operating temperatures. 
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LABOUR NOTES. 


ANOMALIES in the Workmen’s Compensation Act 
were mentioned at the annual conference, in Blackpool 


Addressing the half-yearly meeting, in London last 
week, of the National Federation of Building Trades 
| Employers, Mr. Thomas Howarth, the president, said 
| that it seemed from speeches which were delivered 


Between the true tin-base white metals, containing | last week, of the General Federation of Trade Unions! from time to time that the building industry had in 
from 68 per cent. to 93 per cent. tin, and the true lead- | and a resolution was adopted urging that the Act should | the past been run by a lot of wicked and dishonest 
base white metals containing up to about 12 per cent.| be amended to provide for the payment of higher | people, and that the view was taken by many competent 
tin, lies a range of alloys the use of which, in the opinion | compensation to the widows of men killed in the course | people that nothing short of a State-controlled and 


of the Committee, should be discontinued in the present 


emergency as a means of effecting a major economy in | payable to a widow, irrespective of how many children | buildings and first-class work. 


tin. This decision was based on two considefations. 
In the first place, countries previously threatened by 
tin shortage, the United States and Germany, for 
example, have virtually ceased to use these inter- 
mediate alloys and have substituted the lower-tin 
materials in their place. Secondly, prolonged search 


if technical data and the practical experience of the | 


Committee showed that no case was known in which 
in intermediate alloy had been substituted for a lead- 
base alloy with advantage. On the contrary, cases 
could be cited in which lead-base alloys had replaced 
intermediate alloys with benefit. 

It will naturally be asked why, if the above state- 
ments are true, the intermediate alloys have been used 
it all in the past. The reasons are three-fold. Firstly, 
these alloys are easier to bond to steel or bronze back- 
ings than lower-tin alloys; secondly, they are easier 
to use and are more trouble-free, no special technique 
being necessary. Finaily, they are eminently suitable 
for general maintenance work, and garage and jobbing 
engineering. These factors have justified the extra 
cost of these alloys in the past and will no doubt 
justify it again in the future, but under present condi- 
tions it is necessary to economise tin. 

The alkali-hardened lead-base alloys contain little 
or no tin, but they require a speeial manufacturing 
technique, very close laboratory control, and the 
establishment of special centres for maintenance work. 
Bonding is difficult and remelting can only be carried 
out under scientific control. The performance of such 
materials is no doubt excellent when they have been 
correctly manufactured by a firm specialising in them, 
but they cannot be regarded as applicable to the 
general run of engineering and maintenance work. 

The trend towards the use of thinner linings will 
influence the composition of the white metal employed. 
American motor-car manufacturers have introduced 
linings as thin as 0-002 in., at which thickness the 
wthodox lead-base white metal will probably be 
quite as satisfactory as the tin-base white metals, 
provided bonding difficulties are overcome. More 
common thicknesses of 0-005 in. to 0-007 in. have 
been adopted, and, here again, lead-base white metals 
may be applicable. The filtration problem introduced 
by these ultra-thin linings must be considered, as the 
* embeddability ” is definitely impaired as the thickness 
decreases. 

In the Ministry of Supply publication P.B.1, bearings 
have been classified as far as possible according to the 
type of service involved, but in drawing up these 
classifications the committee were aware that anomalies 
were bound to arise, as it was necessary to strike an 
average in each case for any given type of machine. 
It was realised that such factors as generous bearing 
area, absence of crankcase distortion, adequate filtra- 
tion, counterbalanced crankshafts, good heat dissi- 
pation, and a high standard of engineering, play an 
important part in the life to be expected from a bearing, 
and that, in any given engine or machine, extremes 
would be found. For example, in one case, even a 
Group 4 alloy (0 per cent. to 5 per cent. tin) might 
perform satisfactorily, while in another case it would 
be necessary to use a Group | alloy (80 per cent. to 
92 per cent. tin). The classifications are based on 
normal good engineering practice, and from the results 


so far obtained these classifications have been justified | 


by experience. 

Solid die-cast bearings presented a difficult problem. 
On the one hand, the quantity of tin used in such 
bearings is considerable, but against this, the man- 
and machine-hours expended in their manufacture are 
reduced to a minimum. It was necessary to strike 
a balance between these two factors, and it was con- 
sidered that, generally speaking, where a solid die-cast 
bearing would function satisfactorily, the service condi- 
tions must be relatively mild and therefore a lower- 
group alloy could be employed. « It was also realised 
that an immediate change-over from solid die-cast 
bearings to backed bearings was impossible owing to 
the necessity for redesigning the bearings, making 
arrangements for the manufacture of bearing shells, 
and so on. It was, therefore, decided to recommend 
the adoption of Groups 3 (7 per cent. to 12 per cent. 
tin) or 4 (0 per cent. to 5 per cent. tin) alloys as soon as 
possible, while urging engineers to make new designs 
with the object of using backed bearings with thin 
linings without delay. On the whole, this scheme 
has worked satisfactorily; in the majority of cases 
Groups 3 or 4 alloys have been adopted and, in other 


of their employment. The present maximum of 600/. 
| were dependent on her, and 3001. if she were childless, 
| was described as “ totally inadequate.” Mr. A. C. C. 
| Robertson, of Oldham, who moved the resolution, said 
| that he would like to see embodied in the Act a clause 
| under which the weekly wage of the man killed at his 
| work would be paid to his widow for three years, to 
cease if she re-married. 


| The conference almost unanimously rejected a reso- 
| lution protesting against taxation of the overtime 
| earnings of workers and calling for the abolition of the 

tax. It was submitted by the Sheet Iron and Light 

Plate Workers’ Society. Mr. F. Dickinson, of Bedford, 
| described it as ‘‘a miserable proposal,” and Mr. J. 
| Proetor, of Bury, declared that if the conference 

accepted it they would deliberately insult thousands 
| of workers who were doing all they could to see the 
| war through. The workers, Mr. Proctor added, would 
| rather pay income tax out of their wages than have 
| the money for the war borrowed on a colossal scale. 


| In the course of a discussion at the annual conference | 


| of the National Union of Railway men, in Blackpool 
| last week, Mr. Marchbanks, the general secretary, said 
| that we were reaching a stage when serious notice 
| would have to be taken of the man-power problem of 
| the railways. There were limits to what women could 
do if their health and prospects were to be adequately 
protected. Therefore, in dealing with the dilution 
problem of the substitution of women for men, the 
unions had made one stipulation. This was that the 
nature of the work on which women were employed, 
| must fall within their physical and mental capabilities. 
| A woman taking on an unsuitable job might in a week 
| become a physical and mental wreck. 


The conference adopted a resolution approving the 
action of the executive committee in submitting a claim 
for an increase of 10s. a week in the wages of members 
in the conciliation, supervisory, salaried and miscel- 
laneous grades. Speaking in support of the resolution, 
Mr. Marchbanks said that labourers in the railway 
shops were still getting only 59s. a week. Traffic 
grades, even if the 10s. now called for were conceded, 
would have only 72s. 6d. a week, and shopmen, with 
the 10s. added, only 70s. After three years of war 
conditions, he continued, the strain was inducing 
weariness in railwaymen who saw their fellows in other 
war industries granted benefits far greater than those 
enjoyed by themselves. Yet the men on the tracks and 
in the depots and stations were performing a service 
without which the country would be paralysed within 
24 hours. 


Mr. F. J. Burrows, the president, said in his opening 
address to the conference that plans for the unification 
of the main-line railways were well under way and 
envisaged either public ownership or a form of control 
similar to that exercised in the case of the London 
Passenger Transport Board. Whatever the scheme 
| might be, he added, the railways, as we now knew 
them—-separate undertakings under separate manage- 
ments—would cease to exist, and the employees would 
be called upon to face a united railway board, with 
| their own forces divided. Surely, he suggested, the 
| three railway trade unions would learn the lesson in 
|time and form a united body in order to meet any 
reactionary moves from the employers’ side. The 
| three trade unions indicated by Mr. Burrows are the 
| National Union of Railwaymen, the Associated Society 
| of Locomotive Engineers and Firemen, and the Railway 
| Clerks’ Association. 
1 
| The Docks, Wharves and Quays’ Section report in 
the July issue of the Transport and General Workers’ 





Record that discussions have taken place with various | 


Government departments on schemes which have for 
| their purpose the transfer of surplus dock workers to 
|other work for temporary periods. The principle 
| embodied in the schemes is that the men retain their 
| port registration and basic guarantees, and the union 
| is satisfied that it is in the best interest of the members, 
| particularly in London, that the proposals should be 
agreed to. Rates of pay and conditions are protected. 
| Where the work is being done away from London, 
| subsistence allowances will be paid, and there is an 


State-directed service could give the people good 
He resented that 
| aspersion on the industry’s work. They could look with 
| pride on most of the work done in this country. 
Nowhere else in the world were to be found better 
| architects, better builders or better craftsmen than 
in this country. 


The Ministry of Labour and National Service has 
established a building and civil engineering department 
to control the use of man-power in these sections of the 
national war effort. Very large numbers of building 
and other operatives experienced in works’ construction 
will have to be transferred, and, it is understood, no 
|avoidable delay is to be permitted. As was stated 
recently in these notes, the calling up of large numbers 
of building trades operatives has been postponed, and 
the intention of the Minister is to direct all, or most, of 
| them to industrial work which is at present regarded 
| as of more importance than their army training. The 
| full resources of the placing machinery of the Ministry 

of Labour and National Service are to be used in order 
to find the men and move them as quickly as they can 
| be housed. The Department’s plans, it may be added, 
| have the full approval of the organisations of employers 
and men in addition to the ready co-operation of 
individual employers whether they have many 
employees or few. 








The number of men and boys registered as wholly 
unemployed at June 15 (exclusive of 24,870 men classi- 
fied as unsuitable for ordinary industrial employment) 
was 62,766—a decrease of 3,005 compared with May 11. 
The corresponding figures for women and girls at 
June 15 were 36,474 wholly unemployed (exclusive 
of 1,374 classified as unsuitable for normal full-time 
employment), 1,809 temporarily stopped, and 258 
unemployed casual workers. Of the 36,474 wholly 
unemployed, 1,445 had been classified as unable for 
good cause to transfer to another area. Compared 
with May 11, the numbers wholly unemployed showed 
a decrease of 6,718, those temporarily stopped a decrease 
of 1,381 and unemployed casual workers a decrease 
of 23. 





According to the New York correspondent of the 
Daily Telegraph, Sir Walter Citrine’s efforts to organise 
collaboration between United States, British and Rus- 
sian labour have failed. The Congress of Industrial 
Organisations expressed willingness to consider the 
Soviet trade unions on equal terms, but the American 
Federation of Labour refused to recognise Soviet trade 
unionism as “ a free labour movement.”” The Govern- 
ment of Russia, it was stated, controlled and appointed 
union leaders and laid down working rules for the 
members. 





| Discussing the present economic difficulties of France, 
the Secretary of State for Production said, in February 
last, that one problem dominated over all others—the 
shortage of raw materials. The absence of a large 
number of workers who were still prisoners of war 
meant that the production of specifically French raw 
materials could not be increased ; imports had practic- 
ally disappeared and the large stocks that were in 
reserve had diminished substantially since June, 1940— 
in some cases had practically disappeared. Figures 
were given to show how serious the situation was. 
The country’s coal resources used to amount to 
4,500,000 tons a month ; now, they were only 2,800,000 
tons. They had barely 8,000 tons of petrol a month, 
whereas in 1938 they consumed 213,000 tons. The 
production of ferrous metals and of cement depended 
primarily on the stocks of coal available, and had, 
therefore, been much reduced. The lack of non-ferrous 
metals, all of which with the exception of aluminium 
were imported, was severely felt. 





The quantity of fats available in 1941, the Minister 
continued, had been only 20 per cent. of that consumed 
in 1938. The disproportion between the - normal 
demand and the available supply was even greater with 
regard to textiles, where 90 per cent. of the country’s 
requirements used to be met out of imports—which 
had now completely disappeared. As regarded leather, 
barely one-third of the quantity corresponding to 
the consumption in 1938 was available. Lastly, an 
exceptionally dry winter—such as occurred only once 
|in a hundred years, meteorologists said—had consider- 
| ably reduced the reserves of hydro-electric power and 





‘ases, redesigning is proceeding as rapidly as possible. | additional guarantee that the man will not lose his| had obliged a large number of industries to make 


(To be continued.) 


port registration as a result of the move. 


heavy cuts in their consumption of current. 
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FATIGUE STRENGTH OF 
CRANKSHAFTS.* 


Tuts research was undertaken about five years ago 
with the object of studying the fatigue strength of 
full-size crankshafts for compression-ignition engines, 
since fatigue failures in bending had been experienced 
in service to a somewhat undesirable extent. An 
earlier reportt consisted mainly of results of tests on 
one particular design of shaft. Additional work 
carried out since the issue of that report includes the 
determination of the fatigue strength in bending of 
a number of different designs of shaft, and also the 
effect of various methods of surface hardening. In 
addition, a study has been made of the effect of nitrid- 
ing. Finally, it may be pointed out that, since the 
war, increased attention has been devoted to certain 
aspects of the fatigue strength of aero-engine crank- 
shafts, as the development of machines capable of 
testing full-size crankshafts appeared to fulfil a much 
needed want. It is not possible to describe this work 
on aero-engine crankshafts, since some of it is only in 
the initial stages and, in any case, under present con- 
ditions it is very largely of a confidential nature. 

The machines are essentially of the constant-strain 
type, the object being to apply repeatedly a known 
bending moment to one crank throw at a time and 
thereby to obtain as many fatigue tests as possible 
from one multi-throw shaft. The type of machine 
used and the method of mounting the crankshaft are 
illustrated in Figs. 1 and 2, which give some leading 
dimensions, etc., of one of the machines, but two other 
machines were also available which differed in detail 
but were similar in principle. A photograph of one 
of the machines is reproduced in Fig. 3. All the 
structural components of the various machines were 
parts commonly available, with the result that the 
machines were exceptionally cheap to construct. 
Referring to Figs. 1 and 2, the crankshaft was mounted 
in two clamping blocks which held the adjacent main 
journals. Since most of the shafts tested had hollow 
main journals and crankpins, a steel extension shaft or 
loading arm was pressed into the end of the shaft, as 
shown in Fig. 1, with an interferemce fit of about 
0-001 in. Under the .repeated reversed bending 
moments applied through this loading arm failure 
of the shaft occurred across the web, whereupon the 
remaining portion of the crankshaft was shifted for- 
wards one throw, then clamped, the loading arm being 
inserted in the hole in the next main journal, and the 
next test carried out, usually at some other value of the 
bending moment. In this way it was usually possible to 
obtain six fatigue specimens from a six-throw shaft 
having seven main journals. With shafts having 
fewer throws or fewer main journals a smaller number 
of fatigue specimens was obtainable, and the method 
of clamping had to be modified accordingly. 

Figs. 1 and 2 show that the loading arm was given 
a vertical reciprocating motion by means of an eccentric 
and connecting rod. The eccentric consisted of a pin 
and sliding bar mounted on a face-plate, the amount 
of eccentricity or throw being adjustable to suit the 

* Report of the Automobile Research Committee of 
the Institution of Automobile Engineers, prepared by 
Cc. G. Williams, D.Sc., and J. 8S. Brown. Abridged. 


+t Gas and Oil Power, August, 1941, page 150. 
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required conditions of loading. The face-plate was 
driven by an electric motor as shown. The connecting 
rod was mounted on the eccentric pin and loading arm 
by means of self-aligning ball bearings with split 
sleeves which facilitated dismantling and assembly. 
This connecting rod was adjustable in length according 
to the mean loading required on the shaft. Most tests 
were carried out with a fully reversed load, the length 
of the connecting rod therefore being adjusted to give 
zero load at mid-stroke. If, however, a fully reversed 
load was not desired, the length of the connecting rod 
was adjusted accordingly so that at mid-stroke the 
loading arm was subjected to the required mean bending 
moment. 

The actual range of the bending moment applied 
was, of course, determined by the stroke of the eccentric. 
The method of calibration was to arrange a dial gauge 
in some convenient positiori to measure the deflection 
of a given point on the crankshaft. The connecting 
rod, with attached bearings, was removed and a plat- 
form mounted on the end of the loading arm, various 
weights being placed on this platform and the dial read- 
ing noted. The corresponding bending moments at the 
crank web were then plotted against the deflection or 
dial reading, the latter being, of course, proportional 




















to the bending moment. 


The weights and platform 
were then removed and the connecting rod assembled, 
the throw of the eccentric being adjusted to give a 
deflection on the dial gauge corresponding to the bending 


moment required for the test. This deflection could 
be checked at intervals during the test. The webs 
of the crankshaft being arranged vertically, the stresses 
induced in the web under test were very largely bending 
stresses due to the applied bending moment and a 
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nominal aes palit was calculated in the ordinary | shafts, ranged from 0-13 to 0-19. This implies that |} compared with + 8-9 tons per square inch for the 

; = 7 of . ‘ the stress concentration effect, together with the in-| thinner web. The reason for the marked effect of 
way, t.e., f = Z’ the modulus Z of the web being calcu- fluence of any other factors, was of the order of 3 to 1,| web thickness is probably associated with the non- 
lated from the measured area of fracture. i.e., the actual stresses where fracture started were | uniform distribution of stress in the web. This stress 

The dimensions of the six designs of shaft tested are | probably about three times those calculated from simple | is, of course, a maximum in the longitudinal plane of 
given in Figs. 4 to 15, in millimetres and inches. Shafts A,| theory. Table I shows that the calculated fatigue | the shaft where the fillet joins the web ; an increase in 
B, C and D were all six-throw with seven main bear- | strength of the various shafts ranged from + 7-5 tons | stiffness and strength in this region, obtained by 
ings, A and C being for two makes of compression-| per square inch to + 11-0 tons per square inch. The | increasing web thickness, is therefore fully effective. 
ignition engine, B for a commercial-vehicle petrol engine, | ratio of fatigue strength to tensile strength varied from It is of interest to recall tests described in the previous 
and D for an aero engine. Shafts E and F were two| 0-13 to 0-19, which was a surprisingly narrow range, | Teport, in which it was shown that an increase of 
smaller four-throw shafts having three main bearings. | taking into account divergencies of design and material. | 42 per cent. in the width of the web, é.e., from 34 in. 
Unless otherwise stated all the shafts tested had not | In fact, an average figure of 0-16 could be assumed | to 5 in., increased the strength by only 20 per cent., 
been used previously. The tensile strengths of the | with reasonable accuracy for all six crankshafts ; this ie., by half the theoretical. These results therefore 
crankshaft materials were obtained by cutting small | ratio might be useful in the design of similar crankshafts, | indicate that a greater increase in strength can be 
tensile specimens from the crank webs. These speci-| but it should not be applied to unusual designs or to | obtained by an increase in the thickness of the crank 
mens were ()-3 in. diameter with a gauge length of | materials other than normal crankshaft steels. It has web than by the same percentage increase in the 


sbout 2 in. The tensile strengths are given in Table I, | already been mentioned that crankshaft (, shown in| width. For a given overall length of engine it might, 
| for example, be found desirable to increase the thick- 


TABLE I. |ness of the webs at the expense of, say, crankpin 
— | dimensions, provided there was previously a sufficient 
| margin of safety in the area of the big-end bearings. 

















Crank- am . Vickers serength Strength ea (To be continued.) 
shaft. Sane Conga | Hardness. Tons per | Tons per — | ; 
Square Inch. | Square Inch. | Tensile. | 
Nein ann ) | i | PRODUCTION OF MAGNESIUM 
A 3-0-3 4 “ Ni ; ; ‘ ..| 270 (core) 5a avs — FROM DOLOMITE. 

Case-hardenei on pn (not on fillets) a | | INCREASING demands for magnesium give interest to 
Sane aon are —__—|— a - -| es : new process for its production which has been 
B 23° (Ni : : _ e-8 28-9 ©13 | brought to our notice recently. In this process ferro- 
|e-s7 . @ Z silicon is employed to reduce calcined dolomite, yielding 
~ ~ | 0-8-0-35 per cont. C —_—— —__— |__| —— | free metallic magnesium which is then distilled from 
c |3-53-3  . Ni ons 58-5 410-3 9-18 the reacting mass. The new ferro-silicon process, we 
0-7-1-0 —,, Cr | are informed, has been developed by Mr. L. M. Pidgeon, 
Sein ened r - - ————| |/_——— | of the Canadian National Research Laboratories, who 
Sena: Copmans.s =— ols ee @- 39 | found that the reaction between ferro-silicon and the 
| (8.81) : , a 7 ~~ | magnesium oxide of the dolomite proceeds smoothly 
ot 2: 30.0. 26 por cont. ¢ i ae =a , jin vacuo at easily attainable temperatures in the 
( 0-5:1-3 » = —- os &it-0 0-16 | presence of calcium oxide. The use of high-grade 
| 0-5 per cent. Max. Mo ferro-silicon containing 75 per cent., or more, of 
a - — - silicon is advocated. The magnesium distils readily 
| 0-515 per cent. C | . - 
E j|O2 , Ni 285 54-6 | £ 6-300 47-5 | 0-116 to. 0-14 | St the reaction temperature and condenses és metal of 
[@-2 ,, Cr |high purity in the form of a crystalline lining in a 
0-36 per cent. C } condenser tube connected with the reaction retort. 
F 0-08, ‘ |The process depends on the simple reaction between 


ons ems , 
OO 8, Cr ; = “= a ver the magnesium oxide in the calcined dolomite and the 
ea _ elementary silicon contained in the ferro-silicon, and is 

, ; 7 ere ~ | represented by the following equation :— 

which also gives particulars of the chemical composition | Figs. 8 and 9, was made in two steels of different | ra MgO + Si = 2M SiO 
and Vickers hardness. It will be noted that crankshaft | tensile strengths, as shown in Table I. The results 2 MgO + Si = 2 Mg + SIO, 
C was available in nickel-chrome steel of 58-5 tons per | indicate that the decrease in fatigue strength, due to Subsequent reaction between the SiO, formed and 


square inch tensile, and also in a plain carbon steel of ‘the use of a steel of lower tensile strength, was almost | the calcium oxide of the charge forms dicalcium silicate 
In | which can be removed easily from the retort at the end 





47 tons per square inch tensile. | in proportion to the reduction in tensile strength. 

The actual fatigue results obtained were plotted, | other words, there was no indication that the material | of the run without slagging. As will be seen, no gas is 
the calculated stress being plotted in each case against of higher tensile strength was more sensitive to ~ stress | given off or is involved in the process. Based on this 
the number of reversals at which fracture occu . | raisers” such as exist in crankshafts. “| reaction, each pound of silicon in the charge should 
From these graphs it was possible to obtain the limiting | Crankshaft B, Figs. 6 and 7, was available in two | theoretically produce 1-7 lb. of metallic magnesium. 
endurance or fatigue strength in the usual manner web thicknesses, the standard thickness being 0-85 in.,| In terms of 75 per cent. ferro-silicon, each pound of 
and these values are given in Table I. In the last | while the thicker web was 0-96 in. This increase in| magnesium produced requires practically 1 lb. of the 
column of this table is given the ratio of the fatigue | web thickness of 13 per cent. would give a theoretical | alloy. Briefly, the process consists of briquetting 
strength to the tensile strength. It is known that this| increase in the modulus, and therefore in strength, | ground ferro-silicon with dead-burnt dolomite and 
ratio is of the order of 0-5 when the fatigue strength | of 27 per cent., but the results obtained showed that | heating these briquettes in an alloy-steel retort to a 
s determined on small Wéhler specimens with no stress | the thicker web was 55 per cent. stronger than the temperature of about 1,150 deg. C. Integral with the 
concentrations. The figures shown in Table I indicate | thinner, i.e., the actual gain was twice the theoretical. | retort is a condenser tube into which fits a removable 
that the actual ratio of fatigue strength to tensile | In terms of resistance to fatigue stresses, the strength tubular-steel lining. The retort and condenser are 
strength, the specimens being in the form of crank-! of the thicker web was + 10-7 tons per square inch | evacuated until the pressure recorded is equivalent to 
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a fraction of a millimetre of mercury. and as the reaction 
proceeds, pure metallic magnesium is deposited on the 
lining of the condenser. At the end of the cycle of 


operations, which lasts for about six hours, including the | 


time for evacuation, the condenser liner is removed with 
its accumulated magnesium. Differential contraction of 
the steel and magnesium brings about the separation 
of the two metals and the magnesium “ pipe” can be 
transferred directly to the foundry without further 
purification or treatment. The retorts used resemble 
those employed in the zinc industry and can be heated 
in any convenient manner, using gas, coal, or electricity. 

The advantages claimed for the process are several. 
The equipment used is comparatively simple ; it con- 
sists of cast alloy-stee! retorts which require very little 
machining; furnaces for heating the retorts; and 
vacuum pumps for evacuating them. Furthermore, 
dolomite is a plentiful raw material and is easily calcined 
in ordinary lime-kiln equipment, while ferro-silicon of 
the grade required is made in standard electric-furnace 
plant. The reaction proceeds smoothly without 
difficulty or danger, and when the retorts are opened, 
the magnesium is in solid massive form precluding the 
possibility of explosion or fire. Special emphasis is laid 
on the relatively low cost of the plant required and on 
the speed with which units can be built in the present 
emergency. Moreover, it is stated that the operation 
of pilot plants during recent months has amply proved 
the practical value of the process, and the construction 
of production plants is already under way. Several 
companies have become actively interested in operating 
the process on a commercial scale. In Canada, one 
tirm which has worked a small-scale plant for some time 
is now making arrangements to produce 10 tons of 
magnesium a day. 

As already indicated, the best results are obtained 
by the use of high-grade ferro-silicon and while the raw 
materials required for the manufacture of this alloy 
are readily obtainable it is fairly costly to produce and, 
moreover, at the present time, it is in great demand by 
the steel industry. The bulk of the ferro-silicon con- 
sumed in North America is manufactured in the United 
States and that country’s production of all grades of the 
alloy totalled 406,699 net tons in 1940. The average 
silicon content of this quantity, however, was 28 per 
eent. Included in the total are alloys containing as little 
as 7 per cent. and as much as 95 per cent. of elementary 
silicon. The lower grades are produced in 
furnaces, the total output of which was 190,310 tons 
in 1940. Electric-furnace operation supplied 219,141 
tons of higher-grade alloys while 248 tons were produced 
as a by-product in the artificial-abrasive manufacturing 
industry. It is estimated that the present rate of 
production of ferro-silicon in the United States is over 
700,000 tons per annum. 
ferro-silicon of the required grade is available in suffi- 


cient quantity, the new process appears to be worthy of | 
further consideration especially as it can be carried out | 


in relatively small and widely-distributed units. 





FLAME-PROOF HAND INSPECTION 
LAMP. 


Tue term “ flame-proof’ commonly employed in 
connection with equipment for use in fiery mines may 
be applied to a new inspection lamp recently intro- 
duced by Messrs. The General Electric. Company, 
Limited, Magnet House, Kingsway, London, W.C.2, 
since the lamp has been designed for the examination 
of the interior of closed vessels, such as distillery vats, 
petrol tanks, ete., in which explosive gases may remain 
after they are emptied of liquid. In addition to special 
precautions as regards insulation, guarding against 
breakage, etc., the lamp is made safe by using current 
of 6 volts only, the supply being derived, through work- 
shop flex, from a transformer and switch unit which 
ean be placed at a suitable distance from the inspection 
point. In order that the lamp may be readily inserted 
through a small filling hole or other orifice, its dimen- 
sions over the stout wire guard are small. Inside the 
guard is a dome-shaped cover of thick toughened glass. 
Provision is made for sealing the lamp to prevent any 
unauthorised interference. The lamp is of the firm's 
Osram 3-watt S.B.C. type and is carried at the end of 
a tube about 3 ft. long provided with a handle. Part 
of the tube is of the semi-flexible armoured type. so 


that it can be bent as required to clear stays, baffles, | 


ete., in the vessel. Two lamps may be run from one 
transformer if desired. The equipment has been 
approved by the Home Office. 








SouTn WALES STEEL-SHEET INDUsTRY.-The weekly 
market report of the Incorporated Swansea Exchange. 
Royal Metal Exchange, 1, St. James-gardens, Swansea, 
states that business in uncoated plates is increasing. 
Black and painted sheets are in fairly general demand; 


but galvanised sheets are mainly confined to Government | 


needs. There is a steady demand for iron and steel 
scrap and adequate supplies are reaching the steelworks. 





< ENGINEERING "’ ILLUSTRATED 


blest | 


Provided, therefore, that | 


ENGINEERING. 





PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawings 
is stated in each case; where none is mentioned, the 
Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W'.C.2, price 1s. each. 


The date of the advertisement of the acceptance of a 
Complete Specification i# given after the abstract in 
each case, unless the Patent has been sealed, when the 
word ** Sealed "’ is appended. 


Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


543,479. Tap-Change Switch. Asea Electric, Limited, 
of Walthamstow, and J. F. White, of Chingford. (2 Figs.) 
May 5, 1941.—-The switch illustrated is designed for 
off-load tap-changing and consists of a fixed plate 1 
carrying the stationary contacts 2 and a movable plate 3 
carrying the moving contacts 4. The fixed plate 1 is 
supported by the cover of one side of the transformer 
tank, the mounting consisting of a metal tube 6 screwed 
into a boss 7 welded to the cover. The connection 
between the plate the tube consists of a flange 
| welded to the tube and screws which also secure to the 
| opposite face of the plate a metal collar 10. The movable 
| plate 3 is supported by a spindle 11 running through the 
| tube and boss and surrounded by a spring 12 housed in 
the tube. A knob 13 for pushing the plate inwards and 
turning it is mounted on the outer end of the spindle 
The movable contacts slide in the plate 3 and are spring. 





and 


| 
| 
| 
| 
| 
| 
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loaded. The contacts are normally held in engagement 
by the spring 12, which is under initial compression 
between a shoulder formed on the spindle and a nut 
screwed on to the inner end of the tube 6. The angular 
alignment of the contacts in each position is fixed by 
locating pins 16 rigid with the plate 3. and the spindle. 
The free ends of these pins are tapered and well rounded 
jand are guided into holes in the plate 1 by counter- 
sunk holes inthe metal collar 10. To make a tap change, 
the knob 13 is pushed inwards against the spring 12, 
withdrawing the pins 16 and separating the contacts. 
The knob is then turned until the pins reach a further 
set of countersunk recesses when they will be guided 
automatically into the locating holes in the plate 1 by the 
spring. To prevent accidental operation of the switch, 
the space between the knob 13 and the face of the boss 7 
when the contacts are closed is filled by a detachable 
U-shaped metal strip 19 secured in position by a remov- 
able bolt carrying a padlock. (Accepted February 26, 
19 42.) 


MACHINE TOOLS. 


542,465. Bending or Twisting Machine. Parnall Air- 
craft, Limited, of Yate, and A. C. Clayton, of Bristol. 
(11 Figs.) April 5, 1940.—-This invention relates to 
| machines for bending or twisting rods, tubes and poly- 
hedral sections. The bed of the machine supports a tail- 
stock, a steady and a saddle which carries the bending 
| and twisting head. This saddle slides on the bed and is 
|eonnected with an endless chain driven through an 

infinitely-variable reduction gear the ratio of which is 
| altered to vary the rate of travel of the saddle on its bed 
by a handwheel on the saddle. The handwheel is inter- 
| locked with the motor-starter lever to prevent change of 
| the gear ratio unless the lever is in the “ Off * position. 
The saddle also carries a handwheel which controls the 
bending head in a vertical plane. The handwheel drives 
a train of gearing which rotates a toothed segment 
in engagement with a rack 71 secured to the yoke 72, 
thus raising or depressing it. A dog-clutch in the hand- 
wheel drive can be moved to disconnect the handwheel 
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| ana engage a rocker shaft controlled by a cam fixed on 
|} the machine bed. This enables the bending operation 
to be carried out automatically through the motion of the 
| saddle. The handwheel can also be used for bending the 

tube in a horizontal direction. For this purpose another 
| dog-clutch is connected in the handwheel drive which 
; couples it alternatively with the vertical or the horizonta) 
bending gear train. The latter drives a toothed segment 
which engages a rack 82 on the yoke 83, thereby moving 
the yoke to bend the work in a horizontal plane. The 
yokes 72 and 83 engage the spherical mounting (omitte: 
from the figures for clarity) for a set of rollers, so that 
during bending the spherical mounting is free to pivot 


agellh 
89 








The twisting head con 
sists of a housing 89 which seats upon the saddle and 
contains a rotary sleeve 90 (Fig. 2) in which are four 


about its axis in all directions. 


rollers 92. These rollers rotate with the sleeve, within 
which fits a non-rotating carrier 94 with a similar set of 
rollers 95: The sleeve is splined, and on it is mounted 
a double-ended dog clutch which engages one or other 
of two gear wheels, one of which is driven by a hand 
wheel. The other is driven by a toothed quadrant 
engaging a sliding rack 106. The rack carries a hardened 
roller 109 which engages a cam supported on the bed of 
the machine and so located that, as the saddle is traversed, 
the rack is displaced and effects the twisting operation 
automatically. (Accepted January 12, 1942.) 


METALLURGY. 


539,555. Bright Annealing of Ferrous Metals. The 
| Genera! Electric Company, Limited, of London, I. Jenkins 
|}and S. V. Williams, of Wembley. March 15, 1940. 
When steel is annealed it is apt to be stained by reaction 
| with the film of lubricant left on its surface or with the 
| products of the decomposition of that film. The object 
| of the invention is to avoid such staining and to enable 
bey to be bright annealed even when, at the beginning 
of the annealing, it is coated with a film of lubricant 
This object is attained by heating the steel first at a 
relatively low temperature in air, so that the Inbricant 
is burnt away, and then heating at a relatively high 
temperature in a reducing atmosphere. The temperature 
in the oxidising atmosphere is the lowest at which the 
lubricant is burnt in a reasonable time, and heating at 
substantially 400 deg. ©. for about half an hour is 
usually found suitable. The annealing proper in the 
reducing gas will then be at, say, 650 deg. to 900 deg. C., 
according to the requirements of the finished product 
When the air is replaced by a reducing atmosphere, an 
explosive reaction between the two atmospheres can tx 
avoided by cooling the steel and its receptacle before 
the replacement takes place, or by using a gas that is 
non-explosive with whatever proportion of air it i- 
mixed, such as the well-known mixture of nitrogen and 
hydrogen, or partially-burnt coal gas. (4Aerepted Septem- 
ber 16, 1941.) 





MISCELLANEOUS. 


544,153. Bearing. The Bristol Aeroplane Company, 
Limited, of Bristol, W. Betteridge and E. R. Gadd, of 
Bristol. Apri] 30, 1940.—-The invention is a bearing 
consisting of an alloy of silver and copper bonded to a 
steel backing or shell, with lead diffused into the surface 
of the silver-copper alloy. It has been found that this 
alloy will bond satisfactorily to a steel surface and that 
lead will diffuse into it to the necessary depth. The 
silver-copper alloy contains between 2 per cent. and 10 
per cent. of copper. In one specific formi, a layer of 
silver-copper alloy containing 74 per cent. of copper is 
bonded by any known process to the steel shell. Lead 
is now diffused into the surface of this layer to a depth 
of about 0-01 in. This is effected by plating the surface 
of the silver-copper with lead and then heating to a 
temperature above the melting point of lead; by im- 
mersing the copper-silver bearing for a few minutes in 
molten lead or in a lead-silver alloy maintained in a semi- 
molten state: or by immersing the silver-copper for a 
few minutes in a lead compound such as molten lead 
bromide, which will cause lead to be deposited on the 
surface of the alloy. Alternatively, a layer of pure 





silver may be bonded to a steel shell, plated with copper 
and heated to cause the copper to diffuse into and alloy 
with the silver. (Accepted March 30, 1942.) 
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hauled. Had steam traction been retained, this 
would have represented a consumption of 1,200,000 
tons of coal, which, at present prices, would have 
cost 120,000,000 francs. Apart from the fact that 
in the present circumstances it would probably 
have been impossible to obtain this quantity of 
coal, the saving of this heavy expenditure on 


PIONEER RAILWAY 
ELECTRIFICATION IN 
SWITZERLAND. 


In 1918, as a result of the last war, there was a 
shortage of coal in Switzerland, and this seriously 





interfered with the operation of the railways ;| imported fuel is a striking illustration of the sound- 
Bworking costs increased and services had to be/| ness of the policy of utilising native water power 
curtailed, 


Under the pressure of these conditions, | for the operation of the railways when available. 














Fic. 1. First Locomorive or THE SEEBACH-WETTINGEN LINE. 








. 





Fie. 2. First Sineie-Puase Locomotive 1x SWITZERLAND. 

the Board of Directors of the Swiss Federal Rail-| The decision to adopt electric traction through- 
ways drew up a programme which provided for | out the system was not made by the Swiss Federal 
the electrification of the whole of their system! Railways without some natural hesitation, and 
within 30 years. In 1923, as a measure towards | tentative work was carried out on an important 
the relief of unemployment, which was the nexten-| scale over many years before electrical working 
sive, an accelerated programme of work was intro- | attained its present status. For the demonstration 
duced. This was pushed forward with energy | that electrical operation was entirely satisfactory 
and fully adhered to, the total cost proving con- | for main lines, the country has to thank the initiative 
siderably less than had been anticipated. Since | or enterprise of private firms and the benefit which 
that time, second and third programmes have been |the State administration is now reaping is based 
introduced and 2,150 km. of line have now been/|on the work of some of the large Swiss electrical 
electrified. This represents 74-4 per cent. of the| manufacturing companies. An interesting illus- 
whole system. Up till the end of 1940, the total | tration of this is furnished by the Seebach-Wettin- 
expenditure, including the cost of locomotives, | gen line. This lies to the north of Ziirich and with 
amounted to 805,000,000 Swiss frances, and in that | its extension to that town, forming the Ziirich- 
year 94 per cent. of the total traffic was electrically | Oerlikon-Seebach-Wettingen section, has recently 








61 





been electrified. This work has involved consider- 
able difficulty owing to the limitation imposed on 
the choice of constructional materials by the war. 

The electrification of the Seebach-Wettingen 
line, which has just been completed, represents its 
second conversion from steam operation. It was 
first electrically equipped in 1904 and operated as 
an electric line until 1909, when the equipment was 
dismantled and steam locomotives were reinstated. 
The first electrification, which was carried out 
by the Maschinenfabrik Oecerlikon, of Oecerlikon, 
represented an important stage in the introduction 
of electric traction in Switzerland and had much 
influence on its ultimate adoption for main-line 
operation. An interesting account of this pioneer 
work is given by Mr. A. Dudler in an article appear- 
ing in the Swiss Federal Railways Information 
Sheet No. 1-2, 1942, from which we have obtained 
the information on which this description is based. 
Mr. Dudler, who is the representative of the Chief 
Engineer of No. III Ziirich District of the Swiss 
Federal Railways, pays tribute to the enterprise 
and original work of the Oerlikon Company in this 
pioneer conversion. His article is entitled ‘ See- 
bach-Wettingen, die Wiege der Elektrifizierung der 
Schweiz Bundesbahn”’ (Seebach-Wettingen, the 
Cradle of Swiss State Railway Electrification). 

The development of electric traction in Switzer 
land, as in other countries, dates from about the 
| beginning of the present century, when the possi- 
bilities of high-tension power transmission were 
being realised. The Oerlikon Company did pioneer 
| work in this latter field as a result of their collabora- 
| tion in the Lauffen-Frankfurt transmission scheme, 
| which was completed at the time of the Frankfurt 
Exhibition of 1891. The desirability of applying 
the increasing knowledge to traction, in order to 
make the railways of the country independent o 
imported coal, was advocated by Dr. W. Wyssling, 
in 1901, in his report to the Federal Trade Depart- 
ment on the Paris Exhibition of 1900 and by Dr. 
Tissot, in the same year, at the general meeting of 
the Swiss Association of Electrical Engineers. These 
recommendations, which in both cases included the 
suggestion that large-scale tests should be carried 
out, led to the formation of the Swiss Commission 
for the Study of Electric Traction. 

At that time, the only electric traction systems 
in the country were on a small scale, operated by 
| private companies and were in the nature of tram- 
| ways rather than railways. They included the 

Vevey - Montreux - Chillon ; the Orbe - Chavornay ; 
the Stanstad-Engelberg; and the Burgdorf-Thun 
| lines. These were operated either by direct current 
|or three-phase current at relatively low voltages, 
but the adoption of three-phase working at 750 volts 
and 40 cycles on the Burgdorf-Thun line in 1899 
represented the adoption of a system which included 
| the possibility of replacing steam traction on main- 
| line railways. On February 27, 1902, Mr. E. Huber, 
who later was placed in charge of the electrification 
work of the Swiss Federal Railways, but at that 
time was a director of the Oerlikon Company, 
| addressed the Ziirich Association of Engineers and 
| Architects on this subject. He contended that if 
electric traction was to come into general use it 
had to show a performance at least equal to that 
obtained from steam locomotives. This could only 
be done on main-line and mountain railways, 
such as the St. Gotthard, by the use of a single over- 
head conductor supplied with alternating current 
at 15,000 volts and about 15 cycles, which would 
have to be stepped down and converted to direct 
current by means of transformers and rotary con- 
verters carried on the locomotives. Direct-current 
motors had at that time proved the most satisfactory 
for traction drives. Huber realised from the first 
that the operation of main-line railways at the 
relatively low voltages then in use, would involve 
the uneconomical use, of both conductor material 
and substation plant. 

Two days before Huber’s address, on Febru- 
ary 25, 1902, the Oerlikon Company submitted a 
proposal to the Federal Railways under which they 
would carry out the electrification of the 19-4 km. 
line between Seebach and Wettingen at their own 
expense. This proposal was accepted and the com- 
pany accordingly worked out the scheme in detail. 
The first trials were carried out on a 700-m. length of 
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Fie. 4. Current COLLECTOR 


at Pornts. 


PosiT1on OF CURRENT COLLECTOR 
on Open TRACK. 


Fre. 3. 








Fie. 5. Current CoLLecror at STATIONS, 


OR IN TUNNELS. 





track between the company’s works and Secbach | 
station. The locomotive used carried a rotary 
converter and was fitted with two direct-current 
traction motors developing a total of 400 h.p. | 
This locomotive, which is illustrated in Fig. 1, on| 
page 61, was afterwards re-built as a single-phase 
machine and is shown in this form in the illus- | 
tration. For these preliminary trials, a 15,000-volt | 
overhead trolley line was erected alongside the 
track. This arrangement was contrary to all | 
existing regulations and the trial was of particular | 
importance as it dissipated the prejudice against | 
the employment of a high-tension line in this | 
position. 

The first section of the electrified line, that from | 
Seebach to Affoltern, together with the converter | 
locomotive, was handed over on November 18, | 
1904, and regular trial runs were instituted. At the 
same time a formal agreement was entered into | 
between the Swiss Federal Railways and the Oer- | 
likon Company under which the latter undertook 
to install, at their own cost, all necessary equip- 
ment for the electric service and, if the tests showed | 
that the system was a practicable one, to main- 
tain a regular and complete train service for one | 
year. The company were to be paid 60 centimes | 
per. train-kilometre for the traffic operated. This | 
figure was calculated on the basis of the cost of | 
steam traction. There was no obligation on the | 
part of the Swiss Federal Railways to take over 
the electrical equipment, either wholly or in part. | 
On the contrary, the Oecrlikon Company were | 
required to remove the equipment at their own 
expense if so instructed by the railway authorities. | 
An arrangement similar to this was later entered 
into between the Swiss Federal Railways and Messrs. | 
Brown, Boveri and Company for the electrification | munication circuits belonging to the railway and 
of the Simplon Tunnel Railway on the three-phase | to the Federal Telephone and Telegraph Depart- 
system at 3,300 volts and 15 cycles. ments, which were carried alongside the track, 

In 1903 to 1904 good results had been obtained | that some method of dealing with the matter 
with single-phase motors designed by Dr. Behn-| became indispensable if the traction tests were 
Eschenburg of the Oerlikon Company. The result|to continue. Fortunately, based on researches 
of this was that it was possible to build alternating- | carried out by Dr. Behn-Eschenburg, it was possible 
current locomotives, instead of having to rely on | greatly to improve matters by constructional altera- 
the less economical converter arrangement. A/| tions to the single-phase motors, and the lowering 
single-phase locomotive was accordingly constructed | of the frequency from 50 cycles to 15 cycles also 








Fie. 6. 





for the Seebach-Wettingen line. This locomotive, | had a favourable effect. 
which went into service on November 11, 1905,| On June 2, 1906, the electrically-operated line | 
was fitted with two 250-h.p. single-phase motors. | was extended to Regensdorf. The overhead con- | 
It weighed 42 tons in working order, and had a| ductor on this first section, from Seebach to Regens- 
normal speed of 40 km. per hour and a maximum | dorf, was carried alongside the line on pin insulators 
speed of 60 km. per hour. The machine, which was | fixed at the top of wooden poles, as shown in 
the first single-phase locomotive in Switzerland, | Fig. 6, on this page; the conductor was 4-5 m. 
is illustrated in Fig. 2, on page 61. The original | above rail level. The current collector, designed by 
converter locomotive was then taken out of service | Huber, consisted of a curved arm which on straight 
and re-built for single-phase operation, as above | sections of track made contact with the upper 
mentioned. At the same time, the opportunity was | surface of the conductor, as shown in Fig. 3. At 
taken to change the frequency of the original! points such as, for instance, where the single- 
supply from 50 cycles to 15 cycles. This improved | track line changed to double-track when nearing 
the current consumption owing to a reduction of |a station, the conductor was carried from the 
losses in the rails which served as the return con-| top of the poles on short horizontal arms, as 
ductor. At the beginning of the trial runs such/ shown in Fig. 4. The collector arm was pivoted 
serious disturbance was experienced on the com-|on the top of the pantograph and swung inwards 











OverRHEAD ConpucTorR ON SEEBACH-REGENSDORF SECTION. 


as the position of the conductor altered, making 
contact with its inner side, as will be clear from 
Fig. 4. In stations or tunnels the conductor was 
carried from -the poles by longer horizontal arms 
which brought it to a position centrally above the 
track. This is shown in Fig. 5, from which it will 
be seen that the collector arm swinging still farther 
inwards made contact with the lower side of the 
conductor wire. This current collector, which is of 
historic interest in connection with the development 
of pantograph gears, did not prove satisfactory at 
speeds above 50 km. per hour. 

In order that these important electric traction 
tests should be given as wide a basis as possible, 
the Oerlikon Company accepted an offer of Messrs. 
Siemens-Schuckert to be associated with them. 
This latter firm has been carrying out work inde- 
pendently on single-phase traction. For the pur- 
pose of this association a company bearing the 
name Electric Railways Ziirich was formed. It 
was agreed that Siemens-Schuckert should equip 
the Regensdorf-Wettingen section of the line, and 
they adopted a conductor located centrally over the 
track and suspended by short dropper links from 
parallel carrier line. This arrangement with various 
modifications, was to become the standard for 
main-line electrification with overhead conductors 
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The arrangement is illustrated in Fig. 7, on page 70, | 


which shows the Siemens-Schuckert installation at 
Wettingen station. At Seebach station, equipped 
by the Oerlikon Company, bridges spanning the 
tracks were also used, but the dropper-suspended 
overhead line was not adopted. The equipment at 
this station is illustrated in Fig. 8, on page 70. 
In addition to their overhead-line work, Siemens- 
Schuckert also supplied a third locomotive for these 
trials. This was a heavier machine than the two 
earlier ones and was designed from the first from 
the point of view of possible later use on the main 
lines of the Swiss Federal Railways. It was equipped 
with motors of a total hourly rating of 900 h.p., 
and the arrangement was such that motors of 
1,350 h.p. could be installed later if required. The 
Siemens-Schuckert line installation was completed 
on July 30, 1907, and the locomotive was delivered 
on October 7. 

The operation of the regular train service on the 
Seebach-Wettingen line was handed over to the 
Oerlikon Company on December 1, 1907, under the 
terms of the contract already referred to. This 
arrangement continued for 17 months, during which 
a total of 16,700,000 gross ton-km. of traffic was 
handled, representing 129,000 train-km. with an 
average gross train weight of 128 tons. The total 
power consumption, in the form of single-phase 
current supplied from the converter station in the 
Oerlikon works, amounted to 510,900 kWh, or 
30-5 watt-hours per gross ton-kilometre. These 
figures show that the trials were on a sufficiently 
large scale and were carried out over a sufficiently 
long period to enable reliable deductions to be 
made regarding running and maintgnance costs, and 
the suitability of electric traction for Swiss railways. 

The results were entirely satisfactory- and in 
some respects exceeded expectations. That this 
favourable opinion was not held by the Oerlikon 
Company only is made clear by the following quota- 
tion from the report of the Directors of the Swiss 
Federal Railways to the Council of Administration. 
They wrote :—** After completion of this period of 
service of a year, it can be said that the traction 





system has proved its worth ; the Oerlikon Company 
deserve full recognition for their work. The_tests | 
carried out are of a fundamental nature ; they have | 
contributed to a large extent to the elucidation of | 
the questions relating to electric traction, as proved | 
by the great interest which these trials have aroused | 
in technical circles in Switzerland and other countries. | 
It is, in any case, to the Oerlikon Company that 
must be ascribed, in large measure, the fact that, 
in recent times, engineers have come more and 
more to the opinion that single-phase current at | 
high pressure and low frequency represents the most 
suitable system for electric traction on standard- 
gauge railways.” 

In spite of this favourable report, the Swiss 
Federal Railways did not accept proposals put 
forward by the Oerlikon Company. These were to 
the effect that the firm should part with all the 
plant, stationary and non-stationary, required for 
the opération of the electric service on the Seebach- 
Wettingen line for the sum of 366,000 francs. The 
actual expenditure by the company had amounted 
to 1,300,000 francs, and in estimating a fair basis 
of compensation they had regard to the fact that 
the electric service would involve a yearly extra 
charge of 70,000 francs as compared with a steam 
service. In addition, they pointed out, this parti- 
cular section of line was not suitable for the con- 
tinuance of the trials with heavier locomotives 
and higher speeds. Extended tests of this kind, 
which were very desirable, if carried out on the 
Seebach-Wettingen line, would have involved heavy 
expenditure in strengthening the structure of the 
track. In view of the financial position of the Swiss 
Federal Railways at that time, such expenditure | 
would not have been justified. The very moderate | 
figure suggested by the company for the sale of its 
plant was not accepted and the service was dis- 
continued, steam traction being reverted to. The | 
plant was dismantled and the firm received a rela- | 
tively modest sum as compensation for its outlay. | 
The abandonment of this early electric-railway | 





As already mentioned, the re-introduction of 
electric traction on the Seebach-Wettingen line did 
not take place until the present year, but the early 
conversion had much influence on the gradual 
introduction of electric traction in the country 
generally. The Swiss Commission for the Study of 
Electric Traction, which was founded in 1904 and 
has already been mentioned, also had great influence. 
It set itself the task of studying and elucidating the 
technical and financial data bearing on the electri- 
fication of railways. The Commission consisted of 
representatives of firms, railway administrations and 
associations. The Federal Railway Department and 
the Board of Directors of the Swiss Federal Railways 
were represented. The Commission was not sup- 
ported by public funds and the cost of its work was 
borne by the members. The president was Mr. J. 
Flury, the managing director of the Swiss Federal 
Railways, and the secretary was Professor W. 
Wyssling. Over a period of years, the Commission 
published a series of reports covering such matters 
as power production and distribution, overhead line 
construction, cost of operation, comparisons be- 
tween steam and electric traction, ete. 

In May, 1912, at the request of the Board of 
Directors of the Swiss Federal Railways, the Com- 
mission prepared a detailed report entitled ‘‘ The 
Electrification of the Swiss Railways, with Special 
Reference to the Original St. Gotthard Railway.” 
The report ended with the following sentences : 
“ Electric traction on standard-gauge railways is 
practicable from the technical point of view and 
can be carried out in an entirely satisfactory way. 
For the conditions on the Swiss Federal Railways, 
and on the St. Gotthard line in particular, single- 
phase operation at a periodicity of about 15 and a 
voltage of about 15,000 is the most suitable. The 
best course is to generate current directly in that 
form in hydro-electric stations, which should, as 
far as possible, have storage facilities. The scheme 
prepared on this basis for the electrification of the 
St. Gotthard line shows that electric working would 
be considerably cheaper than steam operation even 
with coal at current prices and in spite of the higher 
speeds allowed for. There would be other advan- 
tages in the absence of smoke and the possibility 
of better utilisation of the railway installation.” 
These definite recommendations by the Commission 
failed to induce the Swiss Federal Railways to 
proceed to the introduction of electric traction. The 
Federal Council had doubts regarding the possibility 
of raising the necessary capital and was also 
influenced by differences in technical opinion about 
the most suitable system. In these circumstances, 
it was left to two non-State railways, the Létschberg 
and the Rhaetian, first to introduce electric traction 
on standard-gauge lines. 

The Swiss Federal Railways themselves, as early 
as 1907, formed a special section in their construc- 
tional department to deal with questions of electric 
traction. In 1911, this was expanded into a definite 
electrification department, Mr. E. Huber-Stockar 
being placed in charge. The business of the depart- 
ment was to study the general question of power 
supply for electric-railway operation, prepare pro- 
jects for the utilisation of suitable water powers, 
and make preparations for the acquisition of water 
rights. Its first actual electrification activity was 
the preparation of plans for the equipment of the 
Erstfeld-Bellinzona section of the St. Gotthard line, 
which was already under construction. A credit 
of 39,000,000 francs for the stationary part of this 
inst@llation was granted by the Council of Adminis- 
tration on November 23, 1903. The work, however, 
was not put in hand until May, 1916, delay being 
caused by the last war when preparations were well 
advanced. The electrified line was put into opera- 
tion on May 29, 1921. As already mentioned, that 
war led to an intensification of electrification wonk 
and the present war finds the country with 74-4 
per cent. of the whole system electrified. Although 
the remarkable progress made is largely due to the 
fact that the country has abundant water power 
and little coal, there is no doubt that the early 
progress owed much to the enterprise shown by the 
Oerlikon Company in the first electrification of the 


installation was much criticised both in technical | Seebach-Wettingen line, and its second electrifica- 


circles and by the general public, but it did not | 
lessen importance of the work done. 





tion forms a fitting opportunity to pay a tribute to 
the firm for that early work. 
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Aero Engines: Overhaul, Testing and Installation. By 
O. CAUDWELL. London: Sir Isaac Pitman and Sons, 
Limited. [Price 5s. net.] 

THe aircraft mechanic is well provided for in 
these days in the matter of practical handbooks. 
The present volume, while it adds to the number of 
them, is not redundant as it has a point of view 
rather different from most of the handbooks pub- 
lished by engine makers, the author’s approach to 
the subject being general rather than particular. 
While, in an educational sense, this broader outlook 
must be the better, it is questionable whether a 
book of 110 pages can deal adequately with so 
wide a range; thus the faults in such a book are 
of omission rather than of commission. If this is 
borne in mind, there is a good deal that is of value 
in this work. The author makes constant references 
to the Air Ministry publications, A.P. 970, A.P. 
1208, and Notices to Aircraft Owners and Ground 
Engineers. There are two difficulties that may 
arise in this connection. In the first place, these 
publications are not obtainable by the ordinary 
purchaser to-day, and consequently the student 
will often be unable to follow up the references 
given. Secondly, these instructions are so often 
amended under the stress of war-time working 
that statements based on them may become out 
of date almost before they are published. To be 
fair, it must be admitted that no statements which 
are already obsolete were observed in reading the 
book. Mr. Caudweil addresses himself mainly to 
ground engineers holding, or studying for, the 
qualifying licences “C” and “D,” and con- 
sequently divides his survey into chapters dealing 
with their special subjects, namely, Top-overhaul, 
Complete Overhaul, Overhaul of Carburettors 
Magnetos and Sparking Plugs, Testing of Engines 
after Overhaul, Diagnosis of Running Faults, and 
Installation. This layout is very helpful to the 
candidate aspiring to obtain these qualifications, as 
particular chapters are confined to the work neces- 
sary for certain examinations ; for instance, a “C”’ 
ground engineer is allowed to undertake top over- 
hauls only, and will need to specialise on that 
chapter. Each chapter opens with a paragraph 
explaining in detail which type of engineer is con- 
cerned with its subject matter. The wisdom of such 
specialisation is open to debate from an educational 
point of view, but its value for reference while 
studying for an examination is without question. 





Airframes : A Manual for Mechanics and Students. By 
J. CAMPBELL CORLETT, A.R.Ae.S. Second edition. 
London : Sir Isaac Pitman and Sons, Limited. [Price 
6s. net.) 

Ir has been stated in Parliament that “ dilution ” 

of labour has been practised in this country, during 

the present war, to a greater extent than anywhere 
before. As a consequence, one of the most impor- 
tant elements in securing efficient production has 
been the “ breaking down ” of manufacturing pro- 
cesses into a sequence of the simplest possible single 

operations. A similar simplification has been a 

noticeable feature of many manuals designed to 

cater for those who are forced by war circumstances 
into the unfamiliar surroundings of munition works. 

Such publications represent, in effect, the “‘ breaking 

down ”’ of the ordinary text-book into its element- 

ary components. Mr. Corlett’s manual is a 

good example of this class of technical litera- 

ture. It assumes in the reader practically no pre- 
knowledge of the subject of aircraft construction, 
but explains briefly and, as a rule, clearly, the 
principal aeronautical terms ; the tools and instru- 
ments, and the materials, used by the aircraft 
designer and constructor ; the methods of construc- 
tion and assembly ; and the operations involved in 
preparing a machine for flight, and making nec- 





essary adjustments. In a few cases, perhaps, the 
brevity of description has been carried a little too 


| far (for example, the definition of “‘ camber,” as 


“the curvature of the surfaces of an aerofoil,” gives 
no indication of the direction of the curvature) ; but, 
in general, the book bears ample evidence that the 
limitations of the class of reader for whom it is 








intended have been kept carefully in mind. 
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v0 to be estimated visually. The same band | points, levels are taken and a separate slope correc. 
SURVEYS FOR THE should be used throughout the survey, and before | tion is applied for each short section. In some of 


RECONSTRUCTION OF TUBE | starting should be standardised either against | these sections the tape may not be in contact with 


STATIONS. a national standard or preferably against another | the ground for considerable lengths; here correc. 
; band specially reserved for the purpose and not used | tion for sag must be applied unless suitable pack. 

By T. M. Mecaw, M.Sc., A.M.Inst.C.E. | for field work ; thus, in the event of the band in| ings are used to climinate sag in the observations. 

: use being damaged, a new one can be brought If the measured length along the slope of any 
(Continued from page 55.) into service and all measurements reduced to a/| straight section be L, and the level difference be H, 

CERTAIN errors cannot be eliminated in the man- | Common basis. The standardisation must be referred | then the corresponding horizontal distance, .,, 





| 
ner previously described. Their principal sources to a particular temperature and to a ened will be 


are: (d) centring of instrument; (e) centring of tension on the band, and, in all field measurements, Le = /(L? — H) 


sighting objects ; and (f) refraction. Assuming that the temperature must be recorded and the standard H? 
the plumb bob is accurately made and has been pull applied to the band. The ordinary band is L—>5 L 





accurately centred over the punch mark when | Usually provided with a handle at each end and a 


Ae 


screened from draughts, an error may still arise it short spare length beyond the graduated portion ; | ey so that the slope correction is $ 
the point of support of the plumb-bob line is not thus, where lengths of nearly the full 100 ft. are to | > * ®pproximately, or V/(L? — H*) — L, accu. 7 


precisely on the vertical axis of the instrument. If | be measured, the tension can be easily applied by | 
the bob rotates with the telescope, this may be| means of an ordinary spring balance with a hook | "tely. The gross length having been measured to an 
eliminated by testing the centring with the telescope at one end of the band, while the other end is held | #ccuracy of 0-001 ft., the corrections must be calcu. 


first in one position and then rotated through 180 c 
deg., but if the bob does not so rotate, the only way 
of correcting this is to recentre the instrument after 1 
rotating it bodily, legs and all, through 180 deg. On Fig.1. 
very short sights, the centring of the instrument is 
probably the largest source of error; an error of 


and to ignore anything less than this. 

| A few examples will make clear the significance 

10 sec. in the angle between a distant station and | of fluctuations in level. If a horizontal length of 

one 30 ft. away would be caused by a centring} 3 | 100 ft. has a hump 0-1 ft. high in the sg ha 

error of 1/50 in. , correction for each 50-ft. length will be s A. 
Where the actual point is visible, little error should ; aaa ee 2 x Ht 

arise from cause (e), but if the point is not visible, | 0-0002 ft. in all, which is just worth attention ; 


either the object pin must be plumbed up, or a plumb | =~ while, if the same hump occurs 10 ft. from one end, 
D 





bob must be hung over the point. The former | the correction will be 

method, while providing a stable sighting object, is | (0-1)? (0-1)? 
difficult to apply accurately. A plumb bob may | (7822..) — os 2x107 2x 9’ 
be accurately centred but usually tends to swing | 
considerably, and unless the line can be sighted near 











the point of support, it is difficult to locate its mean | ” = = wh € (3) (4) (5) (6) (7) 

position accurately ; also, the swings may not be | ames —___—_—__— — a 

symmetrical about the vertical if there is a steady | ae et Polygons. foie | oes 

draught. The only way to minimise (f), refraction, | — Value pe nn Po engl Correction acputnent Angle 

apart from siting of the points concerned, is to | / . ABC, 

choose a time when air temperatures are as uniform ES at eee _ wee EE 

as possible. ean Deg Deg. Deg Deg 
In correcting the mean observed values of the | BAC 40 P +5 os 

angles, there are two operations ; first, the angles | caD 60 "| 

must be balanced so that all the angles at one} CBA 120 r 

station sum up to 360 deg., and then these values | BcD _— ~~ . _ 

must be further adjusted so that the internal angles DCA x0) . ane 

of any closed polygon add up to the appropriate ACB 25 1 34 

total. The first of these corrections can easily be | A D« 50 - ns 

done in the field and the values so derived treated | : — = 


as the “ raw material ”’ of the calculations. 

The second correction is difficult to deal with | ; = 
systematically. Each independent polygon in the rigid. Intermediate lengths, in which the band) or 0-0006 ft. in all. In a 20-ft. length, a central 
traverse must be noted, the values obtained wed bn be + ca Mme — very frequently in| hump of 0-03 ft. calls for a correction of twice 
its angles summed and the total error deter- | this class of work, and it is difficult to grip the band | (0-03)? eapcigig: Sale 
pore The total error is then distributed as evenly | satisfactorily unless a special clip is weed. The pull | 2 x 10 or 0-000! ft. ; thusif, in sighting along the 
as possible round the angles of the polygon, keeping | used should be at least 10 Ib., and preferably more. | band, it be considered in 20-ft. lengths, no further 
in mind that the same angle may occur in more poly- | The procedure for banding differs from the | subdivision is necessary unless a kink of more than 
gons than one, and that the sum of the angles round a | measurement of angles in that no attempt is made |} in. is seen. It is better, however, to take too 
point must remain at 360 deg. In making these | to measure the correct length directly, but gross | many levels than too few. 
corrections, the method of tabulation shown on this lengths are measured directly and at the same; Another point concerns the accuracy with which 


page may be helpful. To exemplify the principle, | time field data are recorded to enable corrections to |the levels and intermediate lengths require to be | 


the very simple case of a quadrilateral A BC D, | the gross length to be calculated in respect of slope, | measured. On ordinary lines, where the slopes are 
with one diagonal A C (Fig. 1) may be taken. Here |sag, and temperature. In measuring the length | small, levels read to the nearest 0-01 ft. and lengths 
there are two independent polygons, the quadri-| between two stations, intermediate points are|to the nearest 0-1 ft. are quite adequate ; unless 
lateral A BC D and the triangle A BC. (All angles frequently required. These are usually lined in at/a large and abrupt change of slope occurs at an 
are considered as being measured in a clockwise | convenient intervals of less than 100 ft., while the | intermediate point, inaccuracies in the determination 
direction.) | theodolite is still in position over one end point, | of its height and chainage do not greatly affect the 
The first step is to tabulate in col. (2) the observed | and are marked by means of a punch mark in a| Gna 5 ' } : H? 
values of the angles, grouping together all the angles | flat-headed nail or copper plug. Sometimes a nal result. For any line, the correction C = aL 
round each station. Then the internal angles of the ont gn — = can y yo “we | and if H be varied by d H, the change in C = dC 
chosen polygons are marked in cols. (3) and (4),| punch mark made in the rim of its frame. On| H-dH ; . 
eo maken ao that the total error in the angles | pavements a chalked patch can be used on which | [> = slope x dH. Thus, if AX and XB be 
of each polygon is at once apparent ; from the angles | the line is marked with a hard pencil, if the surface | adjacent intermediate lengths, and if there be an 
of A BC D, 15 deg. must be deducted, and from the | is suitable and the point is not likely to be wanted | error of amount + d H in the determination of level 
angles of A BC, 5 deg. must be subtracted. Now | again. These intermediate points being established, | at X, the total resulting error, d C, in the length AB 
corrections must be allocated in col. (5) to each|the gross lengths between them are measured | will be: dC = slope AX x dH + slope XB 
of these angles, and corresponding adjustments | directly. |(—dH)=dH (slope AX — slope XB). If the 
made in col. (6), so that the sum of the angles round| To correct for slope, where the tape under its | difference in slopes is small, dC is a small fraction 
each station remains at 360 deg. This is a matter | standard tension lies evenly on the ground, all | ofd H whether or not the slopes themselves are small. 
of trial and error, so as to keep the individual | that is necessary is to measure the difference in| Similarly, for an error in L : 








corrections to each angle as low as possible. Exactly | level between the two ends. More usually, how-_ H°-dL 
the same result would be achieved, of course, by | ever, irregularities of the ground result in the tape | 80 mia = } (slope)? x dL, 
considering the polygons to be the two triangles | lying in a line of frequently changing slope. By 21 
ABC, ACD. | looking along the tape the most important changes | and, for an intermediate point, 
Lengths are measured by “banding” with a|of gradient can be easily located and should be | dC = } (elope A X* — slope B X*) x dL. 


steel tape, or “band,” usually 100 ft. long| marked on the ground with chalk, their distances | 
and graduated in ;45 of a foot, which enables | from the zero point being noted ; then, at all these ' Preeise levelling is only required, therefore, at the 


lated to a higher degree of accuracy so that the . 
cumulative effect does not introduce any new errors 7 
greater than 0-001 ft. It is desirable, therefore, 7 
to calculate all individual corrections to 0-0001 ft. 7 
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nds of lines having a steep slope, and at inter- 
iediate points where there is a sharp change of 

ope, as, for example, at the top and bottom of 

airs. At such points, levels should be read to 

001 ft. and chainages determined at least to 
«-O1 ft., and more accurately if possible. Cases 
2 


where the approximate correction formula, C = aL 


|.-comes insufficiently accurate are considered later 
connection with the calculations. : 

it occurs frequently that a considerable length 

: the band is not in contact with the ground and 

says down between two high points of support. 

There are three possible methods of correcting for 

this. The first (and probably, where feasible, the 

best) is to take out any/appreciable sag by means of 

temporary packings at short intervals, so as to’bring 


| quality tape, errors in graduation should be neglig- 


ible. Minor deviations can be averaged by taking 
several readings on different portions of the band. 
If the band has received any rough usage, sharp 
vertical kinks may.occur which cannot readily be 
straightened out. This is minimised by the use of 
a fairly large standard pull, but an undamaged band 
kept in good condition is the proper way to eliminate 
this error. Care should be taken to ensure that 
the tiipe does not lie in.a horizontal curve. Finally, 
there is the case where the “ personal equation ”’ 
enters in, ahd personal judgment. Punch marks 
should be kept as fine as ible consistent with 
permanence and éase of finding, while the “ personal 
equation " can be reduced by the observers changing 
ends and ing the readings independently, pre- 
ferably after slightly altering the position of the 


the tape up to a straight-line profile. The second | band 


method is to divide the length into a series of 
standardised catenaries, all of the same length, 
say 10 ft., and to determine the appropriate correc- 
tion experimentally. Over rough ground, where a 
reasonably flat surface for the tape is not obtainable, 
this has many merits as a standard procedure. The 
third method is to allow the tape to take its normal 
sag and to calculate the correction from the 
theoretical formula for a catenary : 
- wh? 
24 Pp’ 
where w is the weight of the tape in |b. per ft., L is 
the length in feet, and P is the tension in lb. 
Where, as is generally the case, the points of 
support are not at the same level, the slope correc- 
tion must also be applied. The accuracy of this 
sag correction is liable to be inadequate for long 
lengths for two reasons. The weight of the tape 
and the length of the catenary can be accurately 


c= 


(To be continued.) 








NOTES FROM SOUTH AMERICA. 


THE paramount problem of shipping shortage in 
American waters is becoming intensified, and is not 
only aggravating the difficulties of importation of 
essential goods, but is also limiting the flow of strategic 
products to the United States. Exports of commodities 
will probably take second place to those of metals, all 
shipments to the United States now requiring special 
authority from the War Production Board. Concern- 
ing imports, Washington has asked the South American 
Governments for lists of goods that they consider to 
be absolutely essential, and efforts will be made to 
supply these as far as possible. Port supervision 
throughout South and Central America will ensure the 
best use of available cargo space, priority being given to 
materials needed for the war effort. 

Air routes between North and South America are 
being steadily expanded to fill the breach in shipping 








measured, but it is very difficult to be sure of the 
tension within 5 per cent. or so, and thus of ¢ within 
10 per cent. To hold a spring balance steady and | 
at a standard reading is not easy, while the friction | 


) on any length of tape resting on the ground between | 


) spring balance and catenary is impossible to deter- | 


Neto Je 





+ the coefficient of expansion will result in all surface 


mine. With a strong pull on a light tape, the | 
amount of the correction is small for catenaries less 
than 15 ft. or 20 ft., but for greater lengths the 
correction increases very rapidly and a possible 
10 per cent. inaccuracy becomes serious. Another 
source of error arises from the stiffness of the tape, 
by reason of which it does not hang in a perfect 
catenary. 

Temperature corrections constitute one of the 
most uncertain factors in the measurement of 
lengths. Temperature is ascertained by means of a 
thermometer which should have a scale reading to 
1 deg. F. All that can be done to ensure that tape 
and thermometer are at the same temperature is to 
lay the thermometer on the ground near the centre 
of the tape and allow it to remain there for a few 
minutes before reading it. If the survey is done at 
night and conditions are reasonably stable, errors 
from this source are not likely to be important where 
the tape lies in the open. Considerable difficulty 
may arise, however, where the line being banded 
extends from inside a station building to a point 
out in the street, as in this case there may be very 
substantial differences in temperature between one 
end of the tape and the other, for which it is almost 
impossible to make accurate allowance. 

Another unavoidable source of error is in the 
coefficient of expansion used for the tape. Usually, 
for a steel tape, this is taken as 0-0000067 per deg. F. 
but it is possible that it may not remain reasonably 
constant over a wide range of temperature. As the 
temperature in tube stations is usually fairly steady 
at about 60 deg. F., while the outside temperature 
commonly falls to 40 deg. F. or lower, any error in 


lines being substantially in error relatively to the 
underground lines. If the banding is being done 
on a sunny day, it is almost impossible to determine 
accurately the temperature of the tape, which will 
of courrse be higher than the air, or “ shade,” tem- 
perature by an unknown amount dependent on the 
balance of radiation of heat and its absorption, both 
from the sun’s rays and from the heated pavement. 

Other possible sources of error in banding 
are: graduation; tape not straight; and 
With a good- 


estimation of centre of end marks. 








services, and urgent attention is being given to the 


| completion, with United States Government assistance, 
| of the Pan-American Highway, the great North-South 


traffic artery which will cover a distance of nearly 
17,000 miles between Alasa and Southern Argentina. 
Apart from its immediate strategic value, the highway 
will permanently facilitate the exchange of goods and 
services between the American countries. ‘While, 
therefore, it might become in time a serious competitor 
to a number of existing railways, the general improve- 
ment in transport facilities should eventually bring 
further economic development to large areas. 

The dearth of imports into Latin America has 
resulted in a remarkable demand, and inflated prices, 
for stocks of machinery, motor vehicles, etc. Conse- 
quently, there is increasing Government control of 
remainiag stocks, accompanied by rationing and the 
fixing of maximum prices for fuel, oils, tyres, etc. 
Inevitably, cuts are being made in public transport 
facilities. A further natural result is that urgent 
endeavours are being made towards obtaining self- 
sufficiency in fuel, metals, and engineering products no 
longer obtainable from abroad. Symptomatic of this 
development is the statement made by the acting 
President of Argentina at the opening of Congress on 
May 28, that a vast plan was in preparation for the 
development of mining. The production of coal, iron 
and other heavy and light minerals, he said, had lagged 
behind the agricultural development of the country 
and, moreover, had been carried on so far by private 
initiative, mostly for the purpose of export in the form 
of ores. The efforts which were being made for the 
development of mining, designed to lead to the estab- 
lishment of a metallurgical industry on a big scale, were 
therefore commendable since they would also make 
possible the supplying of requirements for national 
defence from home sources. Investigations so far had 
yielded promising results and the Government proposed 
to control the mining industry in order to’ harmonise 
private interests with national needs. 

In the previous article under this heading, on page 4, 
ante, figures were given of the official estimate of produc- 
tion during the first year of operation of the new Brazi- 
lian national steelworks at Volta Redonda, which is 
expected to revolutionise the whole economic position of 
the country. Since then, details have been issued of the 
expected production during the second year of opera+ 
tion, as compared with the actual imports during 1938 
—the last full year of normal pre-war trading—which 
are given in parentheses: rails and accessories, 80,000 
tons (40,000 tons, valued at 513,000/. sterling); iron 
and steel bars and similar products, 42,000 tons 
(44,893 tons, value 750,000/.); plates and sheets, 
except galvanised sheets, 53,000 tons (44,475 tons, 
value 807,0001.); galvanised sheets, 15,000 tons 
(18,328 tons, value 211,000/.) ; and tinplates, 40,000 tons 
(38,710 tons, value 1,049,000/.). The technical director 





of the new plant has also issued an official report regard- 








ing the equipment and production, which shows that 
the greater part of the plant for the works was pur- 
chased before America’s entry into the war, through the 
Advisory and Producing Commission set up at Cleve- 
land, Ohio. Only the repair shops, travelling cranes, 
electrical equipment and sundry materials had to be 
purchased after December, 1941. All orders and 
contracts were submitted for approval to the Export- 
Import Bank of Washington. All plant will be up-to- 
date standard equipment and not of a type specially 
constructed for Brazil ; tly, normal market 
demands can be fully met. Thus, the single blast- 
furnace is a standard United States unit, 25 ft. in 
diameter and rated at 1,000 tons per 24 hours. The 


actual capacity, using Brazilian raw materials, will 
probably 1,200 tons per 24 hours. The coke-oven 
ins ion will consist of 55 Kopper-Becker ovens 


together with the necessary by-products plant. The 
only limitation to the increase in production of cupola 
coke will be the output of Santa Catharina coal and 
its t and delivery to Rio de Janeiro. Hitherto, 
all fo coke has been imported and, at the present 
time, Brazil is urgently in need of supplies. 

The report proceeds to state that, during the first 
year’s operation, the output of open-hearth steel is 
expected to reach 256,000 tons. Initially, three 150- 
ton Siemens-Martin furnaces will be installed, two 
stationary and one tilting. After the seventh month, a 
fourth furnace will be put down (probably of the 
tilting ‘ype, and mainly built of Brazilian material) and 
should brought into service in the second year of 
operation. The construction of a fifth furnace has also 
been allowed for as soon as the local demands of the 
market make it necessary and supplies of Santa Catha- 
rina coal permit. The use of tilting furnaces will 
provide a very flexible arrangement, permitting the 
production of special steels as well as sheets for special 
purposes. The stationary furnacés will be mainly 
crenane in the production of the ordinary classes of 
steels. 

Two features of the Volta Redonda Works are 
noteworthy, namely, that fuel and power can be ob- 
tained from only two outside sources : electrical energy 
from the Ribeirio das Lages power station, owned 
by the Light and Power Company, and only 30 km. 
from the Volta Redonda Works, and coal from the 
Santa Catharina mines; and that the works can be 
doubled at short notice, since every provision has been 
made with this object in view as regards space, gas, 
steam and compressed-air piping, water supply and 
drainage. Actually, the area of the site would per- 
mit the works to be quadrupled in size, in which case, 
however, new pipe lines would become necessary. The 
rolling-niills, with a slight increase in capacity, could 
handle 500,000 tons of ingots; that is, double the 
initial production of the works. Ample space has been 
allowed for additional rolls. In short, Volta Redonda 
will be an up-to-date works fully capable of providing 
for the demands of the future as well as the present. 
The coal-washing plant, to be installed in the neigh- 
bourhood of Tubardo, is being purchased under the 
direction of the consulting engineers, Messrs. McNally 
Manufacturing Corporation, Pittsburg, Kansas. The 
coke-oven plant tests were carried out in the coke- 
oven owned by the Koppers Company, Kearney, 
New Jersey. It is expected that all demands for 
sections and flat iron will be met by the Volta Redonda 
Works. The question of a selling organisation will 
shortly receive attention. In a country such as Brazil, 
in which there is an under-consumption of iron and 
steel, the problem will merely mean offering the goods 
at the right price. 

In Chile, the new electrical-distribution system has 
been inaugurated at Tocopilla. The project, started 
on May 1, 1941, involved the construction of a high- 
tension system supplying a network of low-tension lines 
and the installation of five 150-kVA transformers to 
reduce the voltage from 5,000 to 220. This system 
is the first to be completed under a long-range pro- 
gramme adopted by the official Development Corpora- 
tion in 1939 to provide power and light for the industrial 
advancement of Chile. The full plan calls for the 
investment, over a period of 10 years, of 935,000,000 
pesos. The Tocopilla scheme has cost 1,480,000 pesos. 








INSTITUTION OF ELECTRICAL ENGINEERS.—The scruti- 
neers appointed at the meeting of the Institution of 
Electrical Engineers, held on April 23, have now reported 
to the President the result of the ballot to fill the vacancies 
which will occur on the Council on September 30, next. 
Professor C. L. Fortescue, 0.B.E., M.A., is to be President; 
Mr. P. Good, C.B.E., vice-president; Mr. E. Leete, 
honorary treasurer; and Professor J. D. Cockcroft, 
M.A., Ph.D., F.R.S., Mr. A. J. Gill, B.Sc. (Eng.), Mr. 
D. B. Hoseason, Dr. A. H. Railing, Mr. E. A. Reynolds, 
M.A., Mr. H. W. H. Richards, Mr. J. M. Fleming, M.A., 
B.Se.Tech. (associate member) and Mr. C. W. Bridgen 
(associate) as ordinary members of the Council, for the 
session 1942-43. 
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EMERGENCY WOOD CULVERT. 


Tue need for conserving various types of material 
in the interests of war production, with which we are 
very familiar in this country, is now being experienced 
in the United States. An illustration of this is fur- 
nished by the emergency wood culvert which is shown 
in Figs. 1 and 2, on this page. This culvert has been 
introduced by the Armco Drainage Products Associa- 
tion, 1026, Seventeenth-street, N.W., Washington, D.C., 
who have for many years manufactured corrugated- 
metal, and other types of pipe for drainage service, 
but in order to save steel sheets, wire-mesh and re- 
inforcing metal, have designed this culvert, which is 
made entirely from wood. Camps and other military 
establishments are being built in large numbers in the 
United States. These, in general, require the pro- 
vision of some type of drainage installation, and the 
employment of wood, instead of metal, conduits leads 
to a large saving in strategic materials. Many of these 
camps must’ be considered as relatively temporary 
establishments, and it is expected that the wood culvert 
will outlast the five- to ten-year period for which most 
of them are being built. In those which ultimately 
assume a permanent status, it will be possible to 
thread a corrugated-metal pipe through the wood 
conduit, or jack the new pipe into position outside it, 
without breaking-up the road surface 

As will be seen, the conduit is of octagonal form. 
An important feature of its design, which represents 
the culmination of a considerable amount of experi 
mental work, is that only short lengths of wood are 
used, no demand being made on the larger timbers for 
which there is an extensive call for other war purposes ; 
the conduit may, in fact, be built up to a considerable 
extent from scrap lumber. The form of the wood seg- 
ments is clearly shown in Fig. 1. As will be seen, they 
are connected by mortise joints at the ends, the sides 
interlocking on a vee groove. The segments can easily 
be formed with the equipment of any ordinary carpen- 
ter’s shop. In addition to the vee grooves, connection 


between each ring of segments is provided by means of | 


wood dowels. The thickness of the segments varies 
with the diameter of the conduit, one with: a nominal 
diameter of 18 in., having segments 1 in. thick, the 
corresponding dimension for a 5 ft. conduit being 2} in. 
The structure is of considerable strength; a 2 ft. dia- 
meter culvert, with the sides supported and the load 
applied above and below, showed a deflection of 5 per 
cent. with a load of 10,000 Ib. per linear foot. The 
finished conduit when laid and properly tamped has 
suffiéient flexibility to adapt itself to local conditions. 
The conduit is normally made in 12 ft. lengths, one of 
which is illustrated in Fig. 2. It is light and easily 
transported, and the only field work required is the con- 
necting up of individual lengths which is done by 
interlocking the segments as in the original con- 
struction. 








Frre Losses nv GrReaT Brirary.—Losses due to fires 
in Great Britain and Ireland during April, exclusive of 
damage caused by enemy action, has been viilued at 
April, 1941. 


t,594,0001., compared with 370,000/. in 
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TIN ECONOMY IN PLAIN 
BEARINGS.* 


By P. T. Houuiean, D.F.C., B.Sc. 


(Concluded from page 57.) 


On page 4 of the publication P.B.1, certain safe- 
guarding clauses have been inserted. It was realised 
that, in some cases, users might be obtaining satis- 
factory service from white metals containing less tin 
than that permitted by the classifications. Obviously, 
it would be contrary to the object of tin economy to 
permit such a user to adopt a higher-tin alloy, and, 
therefore, it was laid down that, irrespective of the 
classification, a user could not employ an alloy of 
higher tin content than was his current practice. This 
means that, in the case of a user employing an inter- 
mediate alloy, he has no option but to revert to a 
Group 3 or 4 alloy, even though the classification 
might permit a Group 2 alloy. Provision was made, 
however, for appeals to be lodged with the Non-Ferrous 
Metals Control by any user not satisfied that Group 
3 or 4 alloys would be adequate, and it may be said 
that such appeals are considered most carefully on 
their merits in order to avoid as far as possible embar- 
rassment to the user. The small number of appeals 
received to date and the excellent response to the 
recommendations contained in the publication P.B.1 
show, firstly, that the immediate necessity for tin 
economy is recognised by all engineers, and, secondly, 
that the machinery devised by the committee has 
worked smoothly. One further saféguarding clause 
states that white-metal alloys shall not be used where 
this is not existing practice. This clause was necessary 
as it was known that in certain cases, such, for example, 
as camshaft bearings, zinc-base alloys had been used 
with success, and, obviously, although the classification 
may permit the use of a Group 3 alloy for such a 
purpose, it would be contrary to the principles of tin 
economy to allow a user to revert to a tin-containing 
white-metal alloy. The same remark applies where 
such materials as phosphor-bronze, gunmetal, etc., are 
in use for certain applications, in which, in other cases, 
white-metal alloys are used. 

The increased use of lead-base white metals brought 
about by the adoption of the publication P.B.1 brings 
to the fore the problem of the conservation of white- 
metal scrap. Very often it is the practice to use 
only one alloy of the Group 1 variety for all purposes, 
irrespective of service conditions, in order to avoid 
contamination of the scrap. While this is an easy 
course and was justifiable in normal times, the practice 
can no longer be condoned. Users must realise that 
different grades of white metal must be employed 
according to the service conditions involved, and there- 
fore special precautions must be taken to avoid the mix- 
ing of swarf and scrap. The problem is met every day 
by firms specialising in bearing manufacture, where it 
is far more complex than it can possibly be for any 
individual user. It is purely a question of care and 
organisation, and all users will find that what at first 
appears to be a most difficult problem, will, in fact, be 
solved with ease if these precautions are taken. 


* Paper read before the London Local Sect'on of 
the Institute of Metals on Thursday, June 18, 1942. 
Abridged. 





| the lower-tin materials wherever possible. 


Publication P.B.1 recommends the reduction of 
lining thickness wherever possible. American practice 
for motor-car thin-wall bearings has already beet 
mentioned, but, apart from this, there is no doubt 
that actual improvement in bearing life can be effected 
by reduction in lining thickness. Many bearings of 
old design still have linings from j in. to $ in. thick 
which in many cases could be reduced to 4 in. with 
benefit to the bearing, and obviously with very great 
economy of tin. Certain special cases, such as railway 
wagon and axle bearings, certain rolling-mill bearings 
etc., may still require thick linings, but, in genera! 
very great economies can be achieved with advantage 
by a reduction in thickness. In publication P.B.1 ar 
set forth certain examples of lining thickness which are 
performing satisfactorily, and engineers and designers 
are urged to consider this means of tin economy very 
seriously. Unlike the adoption of lead-base white 
metals in place of tin-base white metals, the reductior 
of lining thickness does not involve any element 
risk. 

Dovetailing is undesirable on technical grounds, 
firstly, on account of stress concentration which occurs 


at the corners of dovetails and, secondly, on account 


of the difficulty of avoiding the trapping of air or gas 
during lining, both of which factors tend to accelerat: 
the fatigue failure of the white metal. In addition 
the elimination of dovetailing offers scope for sub 
stantial economy. Where cast-iron or malleable-iron 
backings are used, in which dovetailing cannot be 
eliminated completely, designers are urged to reduce 
the total volume of the dovetailing as far as possible. 
Bearing Bronzes. In publication P.B.1 certain 
recommendations are made regarding the possible 
economies in tin consumption which may be effected 
by the climination of tin-containing backing materials, 
or by the use of lower-tin backing materials. In many 
cases, tin bronzes are used as backings for white-meta! 
lined bearings where no bearing properties are required 
of the backing material. The argument that this is 
necessary as a “ second line of defence ™ is inadmissibl: 
in the vast majority of cases, as it is a fact that millions 
of steel-backed white-metal lined bearings are in opera 
tion with perfect satisfaction. Petrol and Diesel 
engine bearings which, many years ago, had gunmetal 
or bronze backs are now made with steel backs as a 
matter of routine practice. Designers should, there 
fore, consider most carefully whether there is any real 
case for utilising a bearing material such as a tin 
bronze for the backing metal. The Committee realise 
that, in certain applications in which bearings must 
continue in service after the failure of the lubrication or 
after severe wear—such as railway-wagon and axle 
bearings and certain rolling-mill bearings—some bear 
ing properties are demanded of the backing material, 
but such cases are few. 
“ Where unlined thrust faces exist, however, 
bearing properties are obviously demanded of the 
backing material, but it is considered that in none of 
the cases cited is it necessary to use 10 per cent. tin 
bronze such as the B.S., 2.B.8 phosphor bronze or the 
2.B.2 gunmetal. In British Standard Specifications 
Nos. 1021-8 are tabulated a number of gunmetals 
having a tin content lower than the standard 88/10 2 
alloy, and designers and engineers are urged to consider 
these alternative alloys most carefully and to adopt 
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lactory for certain lightly-loaded unlined bearings and | free bronzes. 
tor the high-grade backings of lined bearings, while | steel backings, 











Fie. 2, 


7/5/2 leaded gunmetal is perfectly satis- 


the 85/5/5/5 leaded gunmetal is quite satisfactory for 
well-supported backings of certain lined bearings and 
ilso for unlined thrust faces 

It is perhaps not generally realised that phosphor 
bronze is a particularly poor material as a backing | 


for white-metal lined 
met: 


bearings, as adhesion of white | 
to phosphor bronze is well known to be inferior | 


to that obtained with gunmetal or lower-tin, phosphorus- 
and this is a further strong argument 
for the adoption of such backings wherever possible. 
As far as tin economy in bronze is concerned, the 
response has been disappointing. Very large quantities 
of 10 per cent. tin bronze are still being ordered and 
used for lined bearings where the 86/7/5/2 or the 
85/5/5/5 alloys would be perfectly suitable. 

In the case of unlined bronze bearings and bushes 








“ls 


The best adhesion of all is obtained on | pulley. 
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| 
it is also the established practice to order the 2.B.8 or 
| 2.B.2 materials, and it is perhaps not sufficiently well 
understood that many alternative alloys of lower-tin 
content exist which will prove as satisfactory as these 
| high-tin bronzes. For example, chill-cast phosphor 
| bronze having a specified minimum Brinell value is 
| often used in cases in which better bearing materials 
| of much lower-tin content are available. It is hardly 
| necessary to state that hardness alone is no criterion of 
| wear resistance, and designers would be well advised 
|to approach their specialist bearing suppliers, who 
| will no doubt suggest alternative materials which will 
|not only be as satisfactory as, or even more satis- 
| factory than, the material previously supplied, but 
| at the same time, will save tin. Although the 2.B.8 
and 2.B.2 materials contain only 10 per cent. of tin, 
the actual tonnage of these materials which is being 
manufactured is very great indeed and every effort 
should be made to utilise the lower-tin and tin-free 
materials wherever possible. A further possible 
| economy may be effected by the substitution of steel- 
| backed bronze-lined bearings and bushes for solid 
| bronze bushes, but here production capacity must be 
considered carefully. In some cases where this is 
favourable, however, the quantity of bronze employed 
| may be reduced to one-quarter, or less, of that required 
in solid bushes. 

In conclusion, it may be stated that the response 
to the recommendations of publication P.B.1, as 
regards white metals, has been- extremely gratifying, 
even in the short time which has elapsed since its issue. 
Already a marked economy in tin consumption in 
| plain bearings has been achieved, and if designers will 
| consider some of the points mentioned above, there is 
| no reason why the objects placed before the Technical 
Advisory Committee should not be attained within a 
very short time. 











HORIZONTAL DUPLEX DRILLING 
MACHINE. 


THE machine tool of somewhat unusual appearance 
illustrated in Figs. 1 and 2, has recently been developed 
by Messrs. The Kent Machine Company, Cuyahoga 
Falls, Ohio, U.S.A., for the rapid drilling of transverse 
| holes in bolts to take split pins or round cotters. 
| Under present conditions there is a demand for the 

production of such bolts in large quantities and the 

machine is, therefore, designed to operate on a semi- 
| automatic or wholly-automatic cycle, the latter being 
employed when the shape of the work lends itself to 
mechanical handling. It is the wholly-automatic 
arrangement that is illustrated, the apparatus seen 
| on the right in Fig. 1 and on the left in Fig. 2, being 
|the hopper, chute and feeding gear for the parts. 
| The semi-automatic machine bas no hopper, etc., but 
|is otherwise the same. The parts are fed in by hand 
|and are drilled and discharged automatically. There 
| are two drill spindles in line horizontally and opposed 
| in direction of feed, so that the hole is drilled accurately 
in line from both sides simultaneously. When the cut 
is nearly complete one drill is withdrawn and the other 
follows it up to clean out the hole completely. The 
| output of the machine varies according to the size 
and material of the bolts and the type of hole, but the 
| production rate lies between 10 holes and 45 holes per 
minute. The standard machine will handle bolts of 
| diameters between jj, in. and j in., with a maximum 
| diameter of head of ¥ ip. and a maximum length of 
|3 in., but the makers can arrange for special drilling. 
| On the other hand, the purchasers of a standard machine 
| may find it convenient to provide tooling for particular 
work themselves. 
| The machine is driven by a 1}-h.p. induction motor 
| housed in one leg of the base and having a shaft 
| extending for the full width with a driving pulley at 
|eachend. This arrangement is best recognised in Fig. 2, 
| in which the driving pulley for the drill spindle on the 
| left is clearly visible and that for the spindle on the right 
| may be inferred from the guard over the pulley and the 
belt. The motor supplied runs at either 1,000 r.p.m. or 

1,800 r.p.m., according te requirements, which may vary 
| with the range of work undertaken. The driving pulley 
is a four-step cone pulley for V-belt, the driven pulley 
being parallel. The standard diameters are such that, 
with the 1,200 r.p.m. motor, spindle speeds of 1,550 
| r-p.m., 1,950 r.p.m., 2,300 r.p.m. and 2,620 r.p.m. are 
obtainable. With the 1,800 r.p.m. motor the spindle 
peed range is from 2,350 r.p.m. to 4,000 r.p.m. 
| Obviously other spindle speeds can be obtained by 
modification of the diameters of the steps of the driving 
Belt tensioning is effected by a jockey pulley. 
|The drill spindles and the sleeves in which they slide 
|are mounted in ball bearings, the position of which 
| may be inferred from that of the sight-feed lubricators 
|for them, seen on top of the machine. The drills, 
| which are secured by screwed chucks, are guided close 
| to the work in bushes, the whole arrangement ensuring 
| accurate alignment. The drills are run with a con- 
tinuous flow of cutting lubricant, which is delivered 




























































68 ENGINEERING. 
to the bushes by a pump driven by chain from the 
motor shaft The pump is situated above a sump in 
the right-hand leg of the machine, as may be gathered 
from the delivery pipe seen in Fig. 2, from which pipe 
tranches are taken to the bushes. 

The cycle of operations is as follows: The bolt to 
be drilled is fed to the machine either by hand or 
mechanically. It is pushed into place between the 
drill points by automatic transfer mechanism and is 
then immediately gripped in a pair of jaws which hold 
it while drilling is taking place, the drilling commenc- 
ing as soon as the jaws close. The drills advance 
with automatic feed until they are just on the point of 
meeting when, as already stated, one is drawn back to 
leave the way clear for the other which continues to 
advance until the hole is free from burrs, ete. If the 
hole is to be countersunk, the drills are ground with an 
appropriate shoulder. During the drilling portion of 
the cycle the transfer mechanism returns to receive the 
next blank, and when both drills are withdrawn it 
pushes the finished bolt out of the gripping jaws and 
inserts another blank in its place. These various 
movements require precise synchronisation and are 
all derived from a camshaft driven from the spindles 
by means of worm gear through a pair of pick-off 
change gears. The drill travel is varied for different 
diameters of work by adjusting the position of a link 
in a slotted lever. The drill feed is effected by a sector 
and rack, the rack being cut on the drill-spindle sleeve ; 
a cam determines the cutting feed and withdrawal, 
and adjustable lever and link combinations permit 
changes of rate. The transfer and gripping mechanism 
is also operated by cams, the linkages operated by which 
are provided with adjustments for variations in the 
length and diameter of the work. The adjustments 
are readily accessible through doors in the machine 
casing. 

Other shafts than the drill spindles run in either | 
ball bearings or bronze bushes and efficient lubrication | 
is provided. Alloy steels are generally used for the 
moving parts. The hopper mechanism shown in the | 
illustrations is actuated by a separate motor through | 
belt drives and a change-speed gearbox, the latter 
being required in order to vary the rate of feed of 
the parts. The machine is compact, the height to the | 
centre of the drill spindles being 3 ft. 3§ in., and the 
overall height being 3 ft. 9 in. The overall length is 
4 ft. 6 in. and the overall width is 1 ft. 9 in. All these 
dimensions are for the machine without a hopper. The 
weight is about 13} ewt. The Kent duplex drilling 
machine is distributed in Great Britain by Messrs. 
Selson Machine Too] Company, Limited, Abbey House, 
Victoria-street, London, S.W.1. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 

S.W.1, and, unless otherwise stated, the price is 2s. net, 
or 2s. 3d. including postage. 

Silicon-Bronze Ingots and Castings.—A new specifica- 
tion dealing with silicon-bronze ingots and castings has 
recently been issued. It constitutes a further step in 
the effort to substitute alloys which do not contain 
tin for gunmetals and other tin-bearing alloys. The 
percentages of the main elements in the alloys specified 
are: silicon, 1-50 to 5-00; manganese, not more than 
1-50; zinc, not more than 5-00; and iron, not more 
than 2-50. It is hoped that it will be possible for this 
alloy to be used in appropriate instances in place of 
gunmetals and other tin-containing alloys for special 
castings, provided the founders have had experience 
with the working of the alloy. The specification, 
which is designated No, 1029/1030-1942, follows the 
lines of other British Standards in the series for copper- 
alloy ingots and castings. 

Blast-Furnace Slag.—B.8. No. 1047-1942, a war- 
emergency specification covering air-cooled _ blast- 
furnace slag coarse aggregate has just been published. 
The specification, which has been prepared to enable 
blast-furnace slag to be used as an alternative to 
quarried material, has been based on the results of 
work carried out by the Building Research Station on 
the use of the slag as a graded aggregate. The chemical 
jtests which are necessary to determine that the 
| aggregate is suitable are set out in detail in the speci- 
| fication and particulars regarding other tests for 
|crushing strength, weight per cubic foot stability, 
water absorption, and grading, are also given. Some 
notes on the properties of concrete made with blast- 
furnace slag aggregate are also included. 

Sand-Lime Bricks.—A_ specification 
* sand-lime ” or “* calcium silicate ” 
a mixture of sand and lime, was first issued in March, 





(No. 187) for 


experimental work has been carried out at the Building 
Research Station, as a result of which a further revision 
has now been prepared and issued. Among other 
amendments, the dimensions of the bricks have been 
brought into line with the standard dimensions agreed | 
upon by the Director of Bricks in collaboration with 
industry. 
varies considerably, and the permissible limits for | 
special-purpose and for Class A building bricks have 
been specified. Chemical tests have been omitted from 
the revision, as it is considered that the test for drying 
shrinkage, taken in conjunction with other strength 
| requirements, provides sufficient indication of the 
| suitability of the bricks. 


Associate Member —John Stanley Berry, | 








INSTITUTION ELECTIONS. 
INSTITUTION OF Civi, ENGINEERS. 


Student to 








B.Sc. (Eng.) (Lond.), Bishop’s Stortford, Herts. ; | 
William Ferrier Brown, Edinburgh; John wanes BOOKS RECEIVED. 
Charnley, Dukinfield, Cheshire; Stanley Russell 


Clarke, B.E. (Nat.), Aylesbury ; Robert Charles Forbes, | ifed States Geological Survey. Bulletin No. 922-A. 
Quicksilver Deposits of the Bottle Creek District, Hum- 


B.Sc. (Witwatersrand). Roodepoort, Transvaal, S. | a 

Africa; Paul Charles Peppiette, B.Sc. (Birmingham),| °/4t County, Nevada. A Preliminary Report. By 

Turriff, Aberdeenshire: Frank Shearburn Pilditch, R.J. Roperts. [Price 35 cents.) Bulletin No. 922-B. 

B.Se. (Edin.), Darlington; Thomas Frederick Wyatt| Quicksilver Deposits of the Mount Diablo District, 

‘Smith, B.Sc. (Eng.) (Lond.), West Worthing, Sussex. Contra Costa County, California: By C. P. Ross. 
| [Price 10 cents.) Bulletin No. 922-C. Manganese 


Deposits in the Little Florida Mountains, Luna County, 
New Mexico. A Preliminary Report. By 8S. G. 
Lasky. [Price 25 cents.} Bulletin No. 922-D. 
Chromite Deposits of Grant County, Oregon. A Pre- 
liminary Report. By T. P. THAYER. [Price 45 cents.) 


ASSOCIATION OF CONSULTING ENGINEERS. 


Member.—John B. Harvey, M.Inst.C.E.,M.LStruct.E. 
(Ross Hooper and Harvey), Chippenham, Wilts. ; John | 
Henry Drew, M.Inst.C.E.1., M.Inst.M. & Cy.E., Basing- | 
stoke, Hampshire. 








Bulletin No. 922-E. Quicksilver Deposit at Buckskin 
INSTITUTE OF MARINE ENGINEERS. | Peak, National Mining District, Humboldt County, 
Member—G. R. Armstrong, Leith; A. H. Jobling,| ¢veds. 4 Pretiminary Report. By R. J. Rosenrs. 
Portsmouth; R. W. McCreath, Singapore; D. R. | [Price 15 cents.) Bulletin No. 922-F. Tungsten 
Mackay. Exeter; J. W. Prigg, Cardiff; F. G. Scarlett, | np ans bd eee: pang a > ” ~ = 
Banden « 1; i. Ges. Dovencdh<« 3, 4.6 LOVERING. [Price 20 cents.) Bulletin 922-G. Man- 
E. Williamson, Purley ex = Ww _ganese Deposits at Philipsburg, Granite County, Mon- 
- . oF y: | tana. <A Preliminary Report. By E. N. GODDARD. 
Associate to Member.—G. E. Hirst, 1.A.0.C., Middle [Price 40 cents.] Washington: Superintendent of 
East Force; E. K. Winhall, Truro. | Documents. 


United States Geological Survey. Professional Paper 
No. 193-E. Additions to the Wilcox Flora from Ken- 
tucky and Teras. By E. W. Berry. Washington: 
Superintendent of Documents. [Price 15 cents.]| 





Associate to Associate Member.—R. W. 
Loughborough. 


INSTITUTION OF STRUCTURAL ENGINEERS. 






Member.—Raymond Thirlway, M.Inst.M. & Cy. E.,| United States Bureau of Mines. Bulletin No. 436. 
Surbiton, Surrey; Charlie Roland Woods, M. B. E.,| Sponge Chromium. By C. G. MAIER. Washington: | 
LL.D., A.Inst.C.E., London. Superintender:it of Documents. [Price 20 cents.] 


United States Geological Surrey. Water-Supply Paper 


Associate Member to Member.—Alfred M. Freuden- | '\, 349.8. Eyfect Upon Ground-Waler Levels of Pro- 


thal, D.Se., Tel-Aviv, Palestine ; John Henry Roberts, | 
Manchester. 












By R. C. Capy. Washington: Superintendent of 

Associate Member.—Eusooph Ally Khan, Lahore, Documents. [Price 35 cents.] 
India. | United States National Bureau of Standards. Circular | 
Graduate to Associate Member.—Deryck Brown, | No. C435. American Standard Specification for Dry | 
Stafford; Robert Partridge, Kilbirnie, Ayrshire ;| Cells and Batteries. Washington: Superintendent of | 
Clifford Edgar Saunders, Clevedon, Somerset. Documents. [Price 10 cents.} ! 


bricks, made from | 


1923, and revised in March, 1934. Since this latter date | 


The drying shrinkage of sand-lime bricks | 


posed Surface-W ater Storage in Flathead Lake, Montana. 
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PERSONAL. 


|} Sm Tuomas Ainscover, who has been Ministr 
War Transport Representative for India since Decen be; 
1941, has resigned and has been succeeded by MR. JJ. R 
Masson, who has been Sir Thomas’s assistant nm 
March, 1942. 

Mr. N. E. ENGLAND, F.S.I1., chief surveyor to the \- ex 
Riding and Silkstone Collieries, Normanton, has | ce; 
elected president of the Yorkshire Branch of the Insti: wt 
of Mine Surveyors. 

Dr. A. J. V. UNpERWOop, A.M.I.Mech.E., 
F.L.C., has been appointed a member of the 
Mechanical Engineering Committee of the 
Register organisation. 

Mr. HUMPHREY RybeE has been re-elected hono) ar 
secretary of the Chartered Surveyors’ Institution, |: 
Great George-street, Westminster, London, 8.W.1. 

Mr. STANLEY Jones, A.M.IL.GasE., A.M.1.Chem.| 
has been appointed assistant engineer to the Slough (ia 
and Coke Company. 

Mr. Percy Bree@azzi, A.M.1.E.E., 
ger, Corporation Electricity Undertaking, Ashton-un:er 
Lyne, has been appointed engineer and manager, ~' 
Helens Corporation Electric Supply. 

Mr. 8. H,. Le Taw, chairman and managing dire: | 
of Messrs. Watson, Saville and Company, Limited, S).cf 
field, has been elected chairman of the Crucible =! 
Makers’ Association. 

Mr. J. R. FARQUHARSON, B.Sc., A.M.Inst.C.E., hith« 
personal assistant to the general manager, Tangany ik 


1942 


M.1.Chem § 
Advi-or 
Cen' ra 


Railways, has been made chief engineer of the unde: 
taking. 
Mr. A. E. Baker, A.M.I.E.E., engineer and manage: 


Paignton Electric Light and Power Company, Limit: 
has been nominated chairman of the Devon and Cornwa 
Sub-Centre of the Institution of Electrical Engineer: 
Mr. SELWYN 8S. Grant, O.B.E., M.I.E.E., chairman 
the Company, has been nominated vice-chairman of th 
sub-centre. 

Mr. F. Scopes, 
Messrs. The 
Stanton-by-Dale, 





hitherto deputy managing director 
Stanton Ironworks Company, Limite 
Nottingham, appoints 
managing director in succession to Mr. E. J. Fox why 
as stated on page 19, relinquish« 
that appointment and retired from the board on June 
Mr. A. F. Kirsy, formerly assistant superintendent « 
the line, Kenya-Uganda Railways, has been made genera 
manager, Palestine Railways. 


has been 


488 of our issue of June 


| Mr. E. R. L. Frrzpayne, B.Se., A.M.I.E.E., A.M.1.A.E 
| M.Inst. T., deputy general manager, Glasgow Corporatio: 
| Transport, has been appointed a representative of tl» 


Municipal Passenger Transport Association on the tech 
| nical sub-committee formed by the Ministry of Wa 
| Transport to advise on producer-gas propulsion. 


Mr. W. J. O. Reeves has been promoted from th: 


the Nigerian Railway. 


the Rivet, Bolt and Nut Company, Limited, Glasgow 
in succession to the late Mr. W. CROSHER. 
thus assumes a position occupied by his father, the lat: 


Mr. R. B. Macowart, from 1904 until 1920. 








IMPoRTS OF Mica.—The facility whereby slabs am 
splittings of mica and ground and waste mica, from t! 
British Empire, Palestine and Transjordan, the Fre 
French Colonies, the Belgian Congo and Ruanda-Orun: 
may be imported into the United Kingdom without 
separate licence will be withdrawn on August 1. Fron 
this date separate licences will be required even whe 
consignments have already been dispatched. 

THe Prices OF FERTILISERS.—It has been decided | 
continue the stabilisation of fertiliser prices for t! 
season 1942-43 and the Minister of Supply has accor: 
ingly issued the Control of Fertilisers (No. 23) Order 
1942 (S.R. and O. 1942, No. 1216, price 2d.), which al- 
includes a General Direction. The new Order provide- 
for the maintenance of the existing maximum prices for 
sulphate of ammonia, superphosphates, ground phosphat: 
and compound fertilisers. The control of the prices for 
sulphate of ammonia has also been extended to Norther! 





Ireland. 


PurRcCHASE TAX ON Heavy INDUSTRIAL CANVAS 
| The Commissioners of Customs and Excise have reviewed 
| the position of vehicle-hood material under the Purcha~ 
| Tax. They have decided that, in future, plain or twil 
weave canvas of this type, externally uncoated and eit he! 
undyed, or piece or yarn-dyed in one colour, and whether 
or not proofed or interlined with rubber or other adhesive. 
is eligible for exemption from the tax as heavy indust rial 
provided it weighs 12 oz., or more, per squar 
does not contain any admixture of silk, artificial 
Other hood fabrics are subject to the tax 


canvas, 
yard and 
silk or wool. 


position of senior engineer to that of chief engineer o! 7 


Mr. J. B. Macovat has been appointed chairman o! 


Mr. Macoua' 





4 


engineer and mii. 7 





Ceca) ill 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—There has been little change in 
wnditions on the Welsh steam-coal market during the 


ist week. Operators encountered a much greater 


demand than they could deal with and the general tone 


vas again very firm. Most collieries remained engaged 
iImost to full capacity in fulfilling orders already on their 
oks from the essential industries and the public-utility 
ndertakings, and there was therefore tittte coal available 
for ordinary industrial consumers. Buyers in the North- 
1 Lreland trade showed a steady interest and deliveries 
this quarter were maintained fairly well. 
-iness was available from Eire, Portugal, Spain and 
south America, but in view of the reluctance of the 
,uthorities to issue the necessary export licences, owing 
overriding needs of the home market, little new 
business could be arranged. Best large descriptions were 
in steady request but stems were not easily arranged for 
delivery over some time ahead and firm conditions ruled. 
, good interest was displayed in the sized grades but 
supplies were difficult to arrange, and a strong tone ruled 
for the bituminous small classes which were in keen 
request but were almost entirely sold for some months to 
me High-grade dry steam smalls active and 
but the inferiors were available fairly readily. 


Good 


to the 


were 





NOTES FROM THE NORTH. 


GLasGcow, Wednesday. 


scottish Steel Trade.—The position in the Scottish 
-tcel trade is unchanged, but last week there was excep- 
tional pressure to fulfil urgent orders before the holidays. 
This week the works have closed down until Monday, 
July 27. While the staggering of holidays was fairly 
successful in. the past two years it has been found neces- 
sary to close down completely for a full week this year 
in order to carry out urgent repairs to plant. Plates and 
special and alloy steels are in urgent demand. Steel- 
makers, however, are being for material of 
practically all kinds. The black-steel sheet makers have 
been very busy and are well booked forward. Supplies 
of raw materials are satisfactory and as the blast furnaces 
should made up. 
but the recent 
advance in the price of metallurgical coke is a serious 
problem and steel prices are now under consideration. 


pressed 


are not closed down, some leeway be 


far are firm and unchanged, 


Prices so 


The current quotations are as follows :— Boiler plates, 
17/. 128. 6d. per ton; ship plates, 161. 3s. per ton; 
sections, 151. 8s. per ton; medium plates, 4 in. and 
thicker, rolled in sheet mills, 211. 15s. per ton; black- 
steel sheets, No. 24 gauge, 221. lis. per ton: and 
galvanised corrugated sheets, No. 24 gauge, 26/. 2s. 6d. 
per ton, all for home delivery. 

Malleable-Tron Trade.—Conditions in the West of 


scotland malleable-iron trade remain satisfactory and 
makers’ order books are fairly well filled. The re-rollers 
of steel bars have a fair amount of work in hand, but 
would able to produce a much larger tonnage. 
Supplies of raw materials are ample for current require- 
The following are to-day’s quotations :—Crown 
bars, 157. 12s. 6d. per ton; No. 3 bars, 131. 12s. 6d. per 
No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
steel bars, 171. 15s. per ton, all for home delivery. 


be 
ments. 


ton ; 


Scottish Pig-Iron Trade.—There has been no reduction 
in the demands on Scottish pig-iron makers and all 
consumers are pressing for supplies. Although this is 
the holiday week in the Glasgow district, the pig-iron 
makers decided to continue working and all furnaces 
are being kept in full blast. Hematite, basic and foundry 
grades of iron are all urgently required. To-day’s market 
quotations are as follows :—Hematite, 61. 18s. 6d. per 
ton, and basic iron, 61. 0s. 6d. per ton, both delivered 
at the steelworks ; foundry iron, No. 1, 61. 5s. 6d. per 
ton, and No. 3, 61. 3s. per ton, both on trucks at makers’ 


vards. 








MAXIMUM PRICES FOR PapeR.—The Minister of Supply 
has issued Directions No. 1 (S.R. and O. 1942, No. 1272, 
price Id.), and No. 2 (S.R. and O. 1942, No. 1273, price 
Id.), under the Control of Paper (No. 25) Order, 1940 
(S.R. and O. 1940, No. 1874, price 10d.). The new 
Directions fix maximum prices for the sale. by producers 
‘nd merchants, of paper, in sheets or reels, produced 
wholly or mainly from mixed waste paper, coloured cards, 
strawboards, centres, jacquard and 
fore-board cuttings. 


cards, millboards 


BRISTLES FOR BRUSH MAKING.—The Minister of Supply 
has issued the Control of Bristles (No. 2) Order, 1942 
(5.R. and O. 1942, No. 1254, price 1d.), which amends 
the previous Order. Under the previous Order certain 
exceptions were made to the general rule that a licence 
was required for the consumption of bristles. These 
exceptions are now withdrawn and the use of all bristles 
for brush making requires a licence. Applications for 
licences and all inquiries should be addressed to the 
Ministry of Supply, R.M. 2C., The Castle, Warwick. 











NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The aggregate production of iron 
and steel is still exceptionally heavy, and although 
proceedings to adjust conditions to compensate for the 
increased cost of production have somewhat checked 
market negotiations, a considerable volume of business 
has been put threugh. The tonnage available for ordi- 
nary industrial purposes is still very limited. Larger 
import of foreign high-grade iron ore would be welcome, 
but the greatly extended use of native ores is keeping 
all blast furnaces in full operation. 

Cleveland Iron Trade.—There is no shortage of forge 
and foundry qualities of pig, though the local make of 
the latter is still intermittent and meagre, and the 


increasing requirements of consumers have to be met4 


by deliveries from other producing areas. Users who 
need particular qualities for certain specified purposes, 
however, have no difficulty in obtaining adequate parcels 
from several sources. 

Basic Iron.—Makers of basic iron are keeping their 
output at a level which slightly exceeds the heavy 
demands of the local steelworks, but do not consider that 
conditions justify the release of tonnage for other 
consumers. 

Hematite.—The shortage of hematite is becoming less 
acute as the use of substitutes has been considerably 
extended. Severe restriction in the distribution of hema- 
tite, however, are still unavoidable. 

Manufactured Iron and Steel.—Nearly all semi-finished 
and finished iron and steel plants are busily employed. 
Makers of steel semies have increased deliveries still 
further, but the tonnage reaching consumers does not 
fully cover the present requirements and re-rollers are 
relying on extra supplies from the United States and the 
occasional use of shell-discard steel. Producers of manu- 
factured iron have booked more orders. The aggregate 
output of steel is extremely heavy and the only descrip- 
tion that is slow of sale is heavy structural material. 
The output of open-hearth steel] is passing promptly into 
use and the increasing demand for special alloy steels 
renders still greater production necessary. Black-sheet 
makers have well filled order books and producers of 
railway material have as much work in hand as they 
can handle. Colliery equipment is in great demand and the 
call for steel pit props and arches has expanded appreciably 
owing to the scarcity of timber. 

Scrap.—Most grades of iron and steel scrap are now 
in ample supply and are somewhat slow of sale, but good 
heavy steel scrap is still in great demand. 








EXPorRT CREDITS GUARANTEE DEPARTMENT.—During 
the quarter ended June 30, the Export Credits Guarantee 
Department assumed liability up to a maximum of 
8,420,4811., in respect of contracts, policies and guarantees 
amounting to 16,876,9641. 

CONTROL OF NATURAL RESINS.—The Minister of 
Supply has issued the Control of Natural Resins (No. 1) 
Order, 1942 (S.R. and O. 1942, No. 1253, price 1d.), which 
makes subject to licence the acquisition, disposal, treat- 
ment, use or consumption of damar, gum damar, manilla 
and gum manilla. Applications for licences, and all 
inquiries, should be addressed to the Miscellaneous 
Chemicals Control, Terminal House, 52, Grosvenor- 
gardens, London, S.W.1. 


LONDON TRANSPORT PARKING SCHEME.—A new park- 
ing scheme for motor omnibuses has recently been 
brought into operation by the London Passenger Trans- 
port Board. Over 500 vehicles will be parked at various 
points in central London, instead of returning to garages 
in outer districts after the morning rush-hours traffic, and 
will remain there until required for the evening peak 
traffic. Some 80 routes are in volvedin the new scheme, 
which will effect considerable economies in fuel and 
rubber. Mee & 

Society OF CHEMICAL INDUSTRY.—The 61st annual 
general meeting of the Society of Chemical Industry was 
held at the Royal Institution, Albemarle-street, London, 
W.1, on July 10. Dr. W. Cullen was re-elected President 
for the session 1942-43 and delivered an address, entitled 
“Fifty Years Ago” in which he related the events and 
changes which had taken place since he became a member 
of the Society in January, 1892. The honorary member- 
ship of the Society was then conferred upon Dr. J. B. 
Conant, President of Harvard University; Emeritus 
Professor M. T. Bogert, President of the Society during 
the 1912-13 session; and Dr. Bernard Dyer, an original 
member of the Society. Finally, the Messel Medal was 
awarded to Sir John Russell, D.Sc., F.R.S., who delivered 


| the Messel Lecture on “ Chemistry and Agricultural 


Reconstruction.”” 
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NOTES FROM SOUTH YORKSHIRE. 
| 





SHEFFIELD, Wednesday. 


Iron and Steel.—Most branches of the iron and steel 
| industry are continuing to work at high pressure, but 
| in a few cases there is a slight diminution of activity 
| due to seasonal influences, holidays, arrangements for 
| stocktaking, renewals and repairs to plant. In the 
raw and semi-finished material branches, the position 
is largely bound up with ore production and supplies. 
Steps taken to develop home resources react in favour 
of local users of blast-furnace products, though reliance 
is still placed on foreign supplies of ore, both for con- 
sumption and stocking. Valuable economies in the use 
of high-phosphorus grades of pig-iron have been effected 
in foundry practice. There is still a heavy run on 
hematite and low-phosphorus iron, and occasional 
reports of shortage are received. Little change is to be 
noted in the steelmaking position, either as regards 
bulk steel or special qualities. On the whole, supplies 
are ample for all requirements, though alloy-steel manu- 
facture is heavily taxed, and more furnaces are likely to 
be erected. The heavy commitments in essential service 
manufactures, affecting both bulk steel and special 
qualities, gives rise to some anxiety regarding increased 
fuel costs, large contracts having been made at a narrow 
margin of profit. Plate and bar mills are busy. There 
is also a strong demand for steel castings of high strength. 
toughness, and wear-resistance for the production of 
mechanical equipment. Makers of excavators are taking 
track links, bucket parts, brackets, gear wheels and 
frames. Inquiries are circulating for mechanical and 
electrical plant, contractors’ plant, structural steelwork, 
boilers, and tanks. Increased business is reported in 
colliery supplies and equipment, notably in winding and 
haulage ropes, and electric heading machines; one 
make of the latter is capable of cutting places 24 ft. 
wide by 5 ft. deep from one setting of the column, and 
is specially adapted to bord and pillar work. Makers 
of tools and implements report an increased volume of 
forward bookings, despite the fact that, in many cases, 
deliveries have to be spread over an extended period. 

South Yorkshire Coal Trade.—An improved output of 
coal is available owing to the settlement of various pit 
disputes. The greatest benefit is felt by iron, steel, and 
engineering works, the contract requirements of which 
absorb virtually the whole of the industrial fuel pro- 
duction of this district, in addition to outcrop supplies 
and a proportion of the domestic grades. There is a 
particularly heavy run on screened and washed qualities. 
The house-coal position shows little change. Merchants 
are finding it difficult to deal with orders which have 
been increased by householders who are anxious to lay 
in reserves. More coke is being supplied to domestic 
users, though this business is restricted by the limited 
stocking facilities provided. 








Tae GOVERNMENT AND THE COLLIERY INDUSTRY.— 
The Regional Controllers of the four non coal-producing 
regions, referred to in our article on page 53, ante, have 
now been appointed by Major G. Lloyd George, Minister 
of Fuel and Power. They are Sir John Dalton, appointed 
te the London and South-Eastern Region; Colonel 
H. W. Woodall, to the Southern Region; Major E. 
Badbury, to the South-Western Region ; and Mr. H. H. 
Holmes, to the Eastern Region. These gentlemen were 
formerly controllers for fuel and power under the Board 
of Trade and served in a part-time capacity without 
remuneration. They have agreed to serve under similar 
conditions in the new Ministry. 


CONTROL OF FUEL ORDER.—The Minister of Fuel and 
Power has issued an Order, entitled the Control of Fuel 
Order, 1942, which came into force on July 20. Under 
this Order, specific directions are issued by the Minister 
as to the supply and consumption of various types of 
fuel; and these directions can apply to any particular 
class of persons, or to any particular class of premises. 
They can, among other things, specify the purposes for 
which, or the circumstances in which, fuel is to be 
supplied, used or consumed; and they can prescribe 
periods during which it may or may not be supplied, 
used or consumed. Any existing statutory or other 
obligation which binds a public-utility undertaking is 
relaxed, under the provisions of this Order to whatever 
extent may be necessary to enable the undertaking to 
comply with the terms of a direction. Another provision 
in the Order gives to police constables, or to any person 
or class of person authorised for the purpose by the 
Minister, the power to enter and inspect premises, and to 
inspect and test fuel fittings and appliances, for the 
purpose of securing compliance with directions given 
under the Order. The fuel covered by the Order includes 
coal and coke, paraffin oil, various liquid fuels (which 
are described in the Order) such as gas and Diesel oil, 
fuel oil, tar, pitch, creosote, etc., and also wood fuel. 
The Order does not apply to fuel supplied or used for the 
purpose of providing motive power to mechanically - 
propelled road vehicles. 
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PIONEER RAILWAY ELECTRIFICATION IN SWITZERLAND. 


(For Description, see Page 61.) 
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Fig. 8. O8RLIKON OVERHEAD-LINE INSTALLATION AT SEEBACH STATION. 
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Research Committee under the chairmanship of Pro-| The Committee will welcome co-operation with uni-| some 86 years ago, of the original compound for pro 
fessor 8. Chapman. The other members are Professor | versities and other institutions engaged on work bearing | tecting such surfaces as hulls. There is now, for 
D. Brunt, Dr. G. M. B. Dobson, and Professor G. I. | on meteorology. example, a solution for the coating of condenser tube 
Taylor, together with the Director of the Meteorological internally which, from the data given in the booklet, has 
(ffice, the Director of Scientific Research (Ministry of PROTECTION AGAINST CORROSION, 4 comprehensive | given very satisfactory results. Another compound is 


Aircraft Production), 
logical Service, 


nittee wil 


connected 


with 


the Director of the Naval Meteoro- | account of the various bitumen-based materials for the | employed for the lining of fresh-water tanks, another for 


and representatives of the Air Staff and | prevention of metallic corrosion at sea, of the methods of the treatment of hot surfaces such as funnels, et 
of civil-aviation services. For the time being the Com- | applying them, and of the situations for which they are | We understand that responsible executives may obtain 
1 be concerned mainly with problems directly | appropriate, is given in the Shipwork Book, recently '!a copy of the booklet on application to the firm at the 


war 
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ECONOMY IN MATERIALS, 


| Ir is a commonplace of metallurgy that alloys, 
|appropriately blended, can be made to provide 
| physical characteristics superior to those of the con- 
stituent metals. Analogous effects are frequently 
|afforded by arguments ; singly, they may be no 
{more than mildly interesting, but in combination 
| their force may be overwhelming. Isolated facts, 
jhardly to be dignified with the status of an 
argument until they become the occasion of dis- 
cussion, achieve a new significance when viewed in 
the light of some other fact or event, to which they 
appeared at first to bear no direct relation. It is 
not even essential that such a relationship should 
| exist, for some new train of thought to be started. 
|The process is being exemplified so constantly in 
everyday affairs that no excuse appears to be 
necessary for providing another instance of its 
| application. 
| Two incidents, widely different in almost every 
particular, have been officially reported during the 
past few days. The Minister of Production (Mr. 
Oliver Lyttelton, M.P.) speaking in the House of 
| Commons on July 14, quoted an officer’s conversa- 
| tion with a German artillerist regarding the relative 
| merits of the British 3-7-in. gun and the German 
| 88-mm. weapon of which so much has been heard 
jrecently. The German evidently regarded the 
| British gun as the better of the two. In an interview 
| reported in the Press, the British officer indicated that 
| the 3-7-in. guns were “* too expensive ”’ to be lightly 
|exposed to the risks of front-line employment, but 
| were usually established behind the actual fighting 
|zone, to deal with raiding enemy aircraft. By 
| comparison with these highly-finished weapons, the 
German guns are relatively roughly finished; a 
feature which marked German artillery in the last 
| war also, as will be recalled by those who have 
|examined the captured guns which were still to be 
| seen in many parts of this country until the scrap- 
metal campaign offered a profitable means for their 
| disposal. It does not appear, however, from the 
| records of the 1914-18 war or of this one, that they 
were unsuited to their purpose on that account ; 
| although we have heard it said, by troops engaged 














Italian Breda guns to the German, when the capture 
of enemy positions enabled them to turn Rommel’s 
guns against his own forces. 

The second of the two incidents to which we have 
referred is of a totally different character, and 
relates to the curious phenomenon of “ singing 
propellers,” to which a good deal of attention was 
being devoted immediately before the war. Certain 
cargo steamers were built in the United States to the 
order of the British Government, to specifications 
practically identical with those applied to similar 
ships built in this country, except that the American- 
built vessels had bronze propellers, whereas the 
propellers of the British-built ships were of cast 
iron. On the arrival of one of the first of the 
American-built ships in a British port, it was 
reported that the propeller had been “ singing,” in 
spite of the fact that the design had been prepared 





| with due regard to the avoidance of this defect. 
|The propeller was removed, and was examined by 
| Professor William Kerr, whose work on this subject 
\at ‘the Royal Technical College, Glasgow, was 
| described in a paper reproduced in our 149th volume 


5 | (1939). The examination disclosed that the stream- 
6 | lining of the blade edges was not as it should have 
7 | been, and, when this was rectified, the trouble was 


found to be cured, under all conditions of loading. 
Other cases occurred subsequently, and were 


78 |similarly treated, with equally effective results. 
gq | Apparently, the cast-iron propellers of the British- 


| built ships did not suffer from this trouble. 

| This case of a singing propeller, and the method 
|adopted to cure it, is of considerable scientific 
interest ; but has also an interest of another sort, 
|in the light of present war circumstances, and the 
| questions may well be asked, why any ship, designed 
solely for cargo-carrying and primarily for war 
service, should have been fitted with a bronze 
propeller at all, and whether the decision to use 
bronze instead of cast iron was made by the British 
Admiralty or by the American builders of the ships 
or their engines. From the propulsive point of 
view, of course, there is a distinct advantage in 
the use of bronze propellers; but the additional 
half knot or so of speed that could be obtained by 
this means is relatively of minor importance to a 
ship steaming in convoy, and it does not appear, 
on the evidence, that the vessels concerned are of a 
type which is likely to voyage independently, and 
unescorted, in waters exposed to enemy attack— 
which, at present, included the whole of the Atlantic 
and Indian Oceans, and most of the Pacific. 

In the last war, it may be remembered, there was 
much adverse comment on the fact that trawlers, 
building on the North-East Coast to Admiralty 
order, were being fitted with bronze propellers at a 
time when economy in non-ferrous metals was being 
urged as of the greatest importance. Hitherto, in 
the present war, the supplies of non-ferrous metals 
appear to have been adequate and it has not been 
necessary to scour the country for church bells and 
brass candlesticks, as the Germans were driven to do 
in 1917 and 1918 to meet the demands of their 
artillery for shell cases and driving bands. The 
present position of tin supply, however, is not one 
to justify any complacency. It has been stated 
officially that some 60 per cent. of the tin resources 
formerly at the disposal of the United Nations are 
now in enemy hands, and the strictest economy in 
the use of tin is therefore essential. The principal 
sources of copper are still under Allied control, but 
the demands are great and the need for economy in 





; 





this direction is hardly less urgent where economy 
can be achieved by the use of other materials with- 
out loss of efficient performance. It would be 
interesting to know—though the information is not 
likely to be forthcoming—to what extent the 
Admiralty have modified their peace-time predilec- 
tion for gunmetal as a material for such machinery 


| parts as valve bodies and handwheels, centrifugal 
| pump casings, condenser water-ends, etc., for which 


iron is regarded as quite sufficient in mercantile 
marine practice, even of the higher grades. The 
lavish use of gunmetal can be justified, no doubt, 
in the more specialised types of warship, especially 
those of having a high ratio of power to displace- 
ment ; but there are other types, which war-time 
needs call into existence in large numbers—such as 


in the Libyan campaign, that they preferred the | convoy sloops, boom-defence vessels, corvettes, and 
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tugs—the operating conditions of which compare 
more closely with those of merchant ships than 
warships so far as the machinery is concerned. 
For these, a mercantile standard of machinery con- 
struction should afford all the reliability that is 


requisite at considerably less cost, and with a much | 


reduced demand for non-ferrous metals. 


The possibilities of economies of this kind are by | . 
| of approach towards a geometrically-true surface is lsurface meters probably cease to be measurin 


no means confined to shipping and artillery, although 
these are two of the most important fields in which 


the broad principle of designing for a working life | 


of unlimited duration can prove disadvantageous 
under war-time conditions. Motor transport is 


another department of engineering construction in | 


which the expectation of life of the vehicles, on 
active service, is short; but it does not offer so 


much opportunity of economy in the use of expen- | 


sive materials as of savings in manufacture by 
alterations that will facilitate production. In 
building construction, it has been laid down that 
temporary accommodation, such as hutted camps, 


shall be designed for a life of not more than ten | 


years; but many of the fittings, being ordered to 
conform to patterns already in use, are of a quality 
which should normally ensure a much longer life. 
As a result, though they will not age in proportion 
to the age of the structure they will become scrap 
before reaching the limit of their economic life. 
In this connection, attention may be drawn to a 
decision of the Westinghouse Company, reported 
from the United States, to use iron instead of brass 
for the caps of the majority of electric-lamp bulbs 
in the 10-watt to 300-watt sizes, thereby achieving 


an estimated saving of 2,000,000 Ib. of brass in a | 
The iron pressings will be coated with 


full year. 


brass to prevent corrosion ; but even this trifling 


consumption of brass hardly appears to be neces- | 


sary, as a good coating of varnish should outlast 
most filaments. 

Though the use of substitute materials has not 
been neglected in this country, it cannot be said 
that the possibilities of further substitutions have 
been extensively publicised. In this respect, a leaf 
might be taken out of the book of the United States 
Army and Navy Munitions Board, which has cir- 
culated detailed lists of the materials commonly 
used in various engineering operations, with sug- 
gestions of the alternatives officially recommended. 
A typical list, dealing with the construction of 
highways, bridges and culverts, which was repro- 
duced in a recent issue of our contemporary, 
Engineering News-Record, provides some interesting 


sidelights on the present availability of materials | 


in the United States. The use of structural steel is 


prohibited for bridges of less than 60-ft. span ; for | 


bridge shoes, bronze should not be used except 
where essential, as in moving-span bridges ; joints 
in concrete, masonry or other structures should be 
designed to avoid the use of metal flashings ; steel 
reinforcement in concrete should be reduced to the 


minimum, and some latitude allowed to the con- | 
tractor to use bars of sizes that may be conveniently | 


available ; the use of treated paper for waterproofing 
is to be cut to the minimum ; timber cofferdams 
should be used, instead of sheet piling; paint is 


to be employed as sparingly as possible, ete. Many | 


of the recommendations have no bearing upon 
British conditions, but the practice of circulating 
the information in this manner has much to com- 
mend it. A good start has been made with the 
simplification of some designs of munitions—the case 
of the Bofors gun platform, cited by the Minister of 
Production, is a notable instance—but there is 
reason to suspect that the passsion for the highest 
quality in everything, 
admirable feature of official principle in the past, 
tends towards an over-elaboration that offers no 
adequate return in time of war. 








THE LATE MR. K. O. KELLER. 


As we go to press, we have learned with great 
regret of the death, on July 22, of Mr. K. O. Keller, 
engine works manager and a director of Messrs. 
William Doxford and Sons, Limited, Sunderland. 
Mr. Keller, who was responsible for the design of 
the Doxford opposed-piston marine oil engine, was 
an engineer of outstanding technical and adminis- 
trative abilities, whose loss will be widely mourned. 
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SURFACE FINISH. 


Tue development of workshop methods over a 
I 


long series of years has resulted in gradual improve- 
ment in the smoothness of finished surfaces, 
|important advances having been made with the 
introduction of grinding and honing. The problem 


}not merely one of academic interest; it has very 
practical aspects. A surface which appears smooth 
| to the eye and touch may be covered with micro- 
|scopic surface irregularities and, in addition, may 
be marked by a regular series of waves, probably 


produced by the method of machining adopted. | 


So far are visual and tactile inspection from being 
reliable in judging the smoothness of a surface that 
one which has been highly polished and feels quite 
smooth may actually depart farther from truth 
than one with less polish. As progress in the 
design and performance of machines of all kinds 
is continually demanding greater specific pressures 
on surfaces in contact, reduction in the dimensions 
of these surface defects becomes more important. 


Methods of obtaining dimensional accuracy in 
machine parts established for a 
long period and are practised on ali work for which 
any degree of precision is required. Ordinary gaug- 
ing, however, gives no measure of surface finish. 
Parts which gauges may pass as duplicates may 
exhibit very different qualities in the surfaces if 
examined by appropriate methods. This has been 
realised for some years and various instruments for 
the measurement of surface finish have been intro- 
duced. These are either of the tracer type in which 
a diamond stylus is drawn over the surface to be 
examined, or some form of microscope which enables 
the nature of the surface to be evaluated by examin- 
ing it at an angle. Instruments of both the quanti- 
tative and qualitative type have been designed. 
| The former enable actual measurements of surface 
irregularities to be made; the latter are used for 
|estimation and comparison. Descriptions of the 
various instruments and an account of a long series 
of tests with them are given in a report compiled 
by Dr. G. Schlesinger and published by the Institu- 
tion of Production Engineers.* 

This report gives a full account of an extensive 
investigation of the problem of surface finish and 
| leads up to proposals for standards of measurement 
| for such finish and drawing-office symbols for indi- 
|eating them. The work was one of the first major 
tasks undertaken by the Research Department of 
the Institution after its establishment in January, 
1939, and the research extended over some 18 
| months, covering the period from August, 1939, to 
March, 1941. The importance of the matter, and, 
no doubt, the very complete basis for a considera- 
tion of the subject which is furnished by this report, 
has led to the appointment of a committee of the 
British Standards Institution to consider the formu- 
lation of standards. Their work may lead not only 
to a more widespread appreciation of the importance 
of the subject, but to the acceptance of various 
| classes of surface finish for different applications. 
| The unit adopted for the specification of surface 
| finish is the micro-inch (0-000,001 in.). This unit 
| has also been used in the extensive work which has 
| been carried out in America on this subject. It is 
| indicated in the report by the term mu. in. Rough- 
|ness, or smoothness, is measured by the average 
height of the crests and roots, forming the surface, 
| with reference to the peak height of these irregu- 
| larities above the centre line, which is determined 
from 0-1 in. length of surface read by the Taylor- 
Hobson averagemeter. The value is specified by 
the term A ave. In America, the root-mean-square 
value of this height has been used (A r.m.s.). This 
value is defined in the report as the average height 
| of crests and roots with reference to the peak height 
above the centre line obtained from 0-25 in. of 
surface indicated by Abbott’s profilometer. It has 
| been proposed in America that A r.m.s. shall be 
| adopted in the specification of surface finish, but 
|in this report the Institution of Production Engi- 
ig recommends fh ave. as the basis of British 


have now been 








* Surface Finish. Report of the Research Department. 
By Dr. Geo. Schlesinger. London: The Institution of 


Production Engineers. [Price 15s. 6d. net.] 
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standards. It points out that A ave. is easier to 
understand. R.m.s. values, familiar to electric:| 
engineers, are not commonly used in mechanica! 
engineering. The differences between the A r.m.s, 
and the A ave. values may vary between 0-5 mu. i 
land 1-5 mu. in. It is considered that this range is 
| not likely to have much effect on the functioniny 
|of a surface. It is also pointed out that the best 





|instruments below 8 mu. in., although they ar 
|useful as comparators for surfaces with small 

irregularities than this. The hope is expressed tha‘ 
the proposal to employ A ave. will be ac eptable i 

| America. 

For the purposes of this investigation the Inst: 

| tution appealed to a wide range of manufacturers o! 
| the finer grades of engineering product and obtaine:! 
typical specimens of finished work from 19 Britis! 
firms. The most important instruments, both for th 
measurement of surfaces and for their comparison 
were also lent by British and American makers 
| This collaboration has enabled a remarkable tab! 

| to be prepared, giving details of the form, materia! 
method of machining, A ave., and other values ot 
436 surfaces. These constitute an epitome ot 
existing British practice and it is on them that the 
| proposed standards are based. It is realised tha 

jsurface roughness is continually being reduced 
but nevertheless the table is a valuable guide fo 
the present and the immediate future. The parts 
examined cover a wide field, ranging from moto: 
vehicles, through aero-engines, railway rolling 
stock, machine tools, electrical machinery, gears, 
roller bearings, to gauges,- micrometers and other 
measuring instruments. In such a wide selection 
| quality naturally varies, but the finer grades of work 
| show very satisfactory figures. Thus, for finishing 
operations, 32 surfaces on automobile parts had 
jan A ave. value of 18 mu. in.; for 18 aero-engine 
| surfaces A ave. was 14 mu. in.; for 33 machine tool 
| surfaces it was 16 mu. in. 








The proposed British standards cover ten gra les 
of roughness ranging from Class (4 an optically-flat 
surface, to Class 10, with an A ave. value of 501 
| mu. in. to1,000 mu. in. Naturally, this lowest value 
|is relatively rough. As an example of finer work 
| Classes 3 and 4 may be instanced, the A ave. values 
in these cases being 4-1 mu. in. to 8 mu. in. and 
8-1 mu. in. to 16 mu. in. 
these classes is a matter for the British Standards 
Institution. It is pe yssible that the tentative sugges- 
tions may be departed from to some extent, owing 
to the fact that the data on which they are based 
did not cover examination of parts subjected to the 
process of superfinishing which has been developed 
in America. Grinding, the method of producing a 
fine finished surface most extensively employed, 
is a dimensional operation. Superfinishing, on the 
other hand, is essentially a finishing operation. 
According to Mr. D. A. Wallace, of the Chrysler 
Corporation, who developed the process, super- 
finishing changes “the metallurgical and physical 
conditions of the metal by the removal of non- 
crystalline, fragmented, decarbonised, amorphous 
or smear metal, that has been created by the 
dimensional operations of turning, grinding, honing, 
burnishing, or other machining methods.” It is 
carried out by the action of bonded abrasive stones 
making very short and random motions, preferably 
of a vibrational character. Strokes of from % in. to 
} in. with from 300 to 3,000 reversals per minute 
are used. A light lubricating oil is employed and 
the applied pressure may be from 3 Ib. to 201b. per 
square inch. Assuming this process to be adopted 
to any important extent in British practice, it might 
influence the orders of surface finish specified as 
suitable standards for various grades of work. 

The main purposes of the investigation with which 
the report deals were the specification of standards 
and the determination of the type of finish best 
suited to any given application. For the last word 
on the specification of standards the results of th: 
deliberations of the British Standards Institution 
must be awaited. In the meantime, however, the 
second object is of considerable importance to 
numerous manufacturers, and those who have 
hitherto given little attention to the matter will 
find the report an admirable guide to the whole 








subject of surface finish. 


The final determination of 
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NOTES. 


ACCIDENTs ON British RalILways In 1941. 


THE annual report of Colonel Sir Alan Mount, | 
Chief Inspecting Officer of Railways, for the year | 
1941, has been issued by the Minister of War| 
Transport, and shows that there were 534 fatalities | 
in “train and movement” accidents during the 
year, as against 453 in 1940. The deaths from | 
train accidents were 57, of whom 50 were passengers 
ind 7 railway employees. This is a considerable 
on the annual averages of 17 and 10, | 
respectively, for the five-year period 1935-39 but | 
Colonel Mount considers that this is not surprising | 
inder the prevailing conditions. Among passengers, | 
the casualties represented a liability to fatal accident | 
if one in some 26-6 millions carried. Of the 344 | 
reported train accidents, 157 were caused by human | 
failure ; but, in many cases, it required the cumu- 
itive efiect of two or three such failures to bring 
ibout the accident. Fatigue, heavy traffic and the 
mployment of less experienced staff contributed 
to the “ human failures,” but the black-out, and | 
var conditions generally were factors of at least 

jual importance. Colonel Mount points out that 
the accident has not affected 
materially by defects of track or of rolling stock, 
or by maintenance difficulties ; for which, he con- | 
iders, great credit is due to the departments | 
oncerned. In accidents connected with the move- 
ment of railway vehicles, exclusive of train accidents, 
4 passengers were killed, as compared with an 
innual average of 68 during the period 1935-39. | 
The majority of these fatalities resulted from 
ittempts to enter or alight from moving trains, or 
from falls from trains or platforms ; 52 occurred 
ifter dark. Railway servants suffered 314 fatalities 
in movement and non-movement accidents during 
the year. 
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THE INSTITUTE OF FVEL. 


Major Gwilym Lloyd George, M.P., the recently 
ippointed Minister of Fuel and Power, was the 
guest of honour at a luncheon, organised by the | 
Institute of Fuel, which was held at the Connaught | 
tooms, London, W.C.2, on Friday last, July 17. | 
lhe chair was taken by the Rt. Hon. Lord McGowan, | 
who, in welcoming the Minister, said that producers | 
and users of fuel alike looked to his Ministry for a | 
co-ordinated policy which would ensure that each 
class of fuel took the place that it deserved, both 
in the task of winning the war and in post-war 
planning. The most important duty at the moment 
was to bring about economy in the use of coal, and | 
a big contribution to this economy could be made | 
by paying more attention to coal cleaning and 
grading, and by correctly relating the coal problem | 
to the transport problem. He assured the Minister 
that all concerned with fuel problems would give 
him the maximum help possible. Major Lloyd 
George, in responding to the toast of *‘ The Ministry 
of Fuel and Power,” recalled how the former presi- 
dents of the Institute of Fuel had been unanimous, | 
in their addresses, in declaring that it was vital 
that the entire fuel and power resources of the 
country should be co-ordinated. All those addresses 
had pointed the way to a Ministry of Fuel. He 
realised to the full the importance to the future 
welfare of the country of co-ordination of those 
resources. No doubt, Major Lloyd George con- 
tinued, his hearers would want to know his policy 
as Minister. He could not do better than quote 
an extract from the report of the Samuel Commis- 
sion of 1925: * It has been strongly impressed upon 
us at the outcome of our inquiry that it is an error 
to suppose that the only or principal object to be 
aimed at is the most economical method of pro- 
ducing electricity. The objects to be aimed at are 
the most economical and efficient way of utilising 
the energy contained in coal. The question is not 
the co-ordination, as it is often supposed, of two 
industries—coal and electricity—but of several : 
oal, electricity, gas, oil, chemical products, blast 
furnaces and coke ovens, etc.”” The gap between | 
production and consumption could be filled by 
producing more, but economies must be made ; 
they could be made, both in industrial and domestic 
onsumption, without seriously inconveniencing the 


| was employed in survey work in South Carolina 


| of Civil Engineers in 1870-71. 
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: oneal 
would be idle for him to pretend that production | 
was satisfactory at the moment, but he hoped that | 
there would be an improvement. Many plants were | 


but, in present circumstances, they had to secure the 
best economy possible with existing supplies and | 
appliances. 

A MEMENTO oF ©. B. VIGNOLEs, F.R.S. 


At a meeting of the Royal Society held on| 


| July 16, a gold snuff-box, once the property of 


Charles Blacker Vignoles, F.R.S. (1793-1875), was | 
presented to the Society by his grandsons, Mr. E. B. | 
Vignoles and Lieut.-Colonel W. A. Vignoles. Mr. | 
E. B. Vignoles, who made the presentation, recalled | 
that, in 1841, C. B. Vignoles presented to the | 
Royal Society a fine portrait of Sir Isaac Newton, | 
which had come to him as the result of the relation- | 
ship between his mother’s family and that of Sir 
Isaac. C. B. Vignoles, who was of Huguenot descent, 
came of a long line of soldiers and was an orphan 
and a prisoner in French hands at the age of 13 
months. He was educated by his maternal grand- 
father, Dr. Charles Hutton, F.R.S., the mathe- 
matician, and author of Hutton’s Logarithms, in 
the preparation of which Vignoles assisted. As 
a young man, he served for a time in the Army, 
taking part in the disastrous attack on Bergen-op- 
Zoom in 1814. On the conclusion of peace, after 
the battle of Waterloo, he went to America and 





and Florida, then very little known. Returning 
to England in 1823, he was soon engaged in railway | 
engineering, almost his first undertaking being the 
original survey for the proposed Liverpool and | 
Manchester Railway. He carried out a great deal 
of important work in England and abroad as a 
railway and civil engineer, including the great | 
suspension bridge over the Dnieper at Kieff, and | 
the railway through the Cantabrian Pyrenees from 
Bilbao to Tudela. The flat-bottomed Vignoles rail 


| makes his name still familiar to railway engineers. 


The snuff-box, now presented to the Society, was 
given to Vignoles by the King of Wurtemburg, in | 
1844, after Vignoles had advised the King on the 
plans prepared by the King’s ministers and engineers | 
for the State railways. The snuff-box is of solid gold, | 
with a portrait of the King set in diamonds on the | 
lid. Vignoles was elected a Fellow of the Royal 
Society in 1855 and was President of the Institution 


TuNGSTEN Economy. 

A fresh aspect of the important subject of 
tungsten-carbide economy is dealt with in an 
illustrated leaflet issued recently by the Machine- 
Tool Control of the Ministry of Supply. This states 
that 10,000 lathe tools are being tipped with 
tungsten carbide per month by a user of cutting 
tools in this country and that fully 80 per cent. of 
these tips are subsequently reclaimed and re-used 
after they have become cracked or broken, or have 
been worn in the normal course of machining 
operations. The damaged or worn tip is removed 
from the shank of the tool by a de-brazing operation 
carried out quickly and conveniently on an electric 
tool-tipping machine or in a furnace. Alternatively, 
nitric acid may be employed to dissolve the brazing 
alloy. To accomplish this, the tools are placed in a 
stainless:steel wire basket and immersed overnight 
in an acid-resisting alloy tank containing nitric acid 
maintained at a temperature of 125 deg. F. After 
removal from the shanks, the tips are collected and 
sorted, and all pieces capable of being used again 
are retipped on to shanks for further duty, while 
small fragments or completely fissured pieces are 
carefully conserved for other recovery treatment. 
Using an electric tool tipper, a furnace or a blow- 
pipe, each usable piece of tungsten carbide is 
brazed into a suitably shaped and _ recessed 
shank in such a way that the jagged or broken 
edge projects beyond the end of the shank. It is 





stated that carefully radiused recesses are rarely | 


|necessary and that a diagonal recess, cut with an | 


ordinary hacksaw, will generally prove quite ade- | 
quate. The projecting portion of the tip is then 
cut off by means of a diamond-impregnated slitting 
wheel and the tool ground to the correct shape and | 
finished off in the usual way by diamond lapping. | 


public and without seriously reducing efficiency. It 'A further memorandum issued by the Ministry of | appears on the next page. 
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Supply relates to the mineral wolfram. This states 
that in order to encourage the production of wolfram 
by individuals and small groups of workers, the 


| not receiving the fuel for which they were designed, | Ministry are prepared to purchase small quantities 


of rough concentrates of an assay value down to 
10 per cent. WO,;. As wolfram often occurs asso- 
ciated with tin ore, recoverable tin metal is to be 
paid for as well as the tungsten trioxide. Arrange- 
ments have been made for the concentrates to be 
purchased by Messrs. Non-Ferrous Mineral Develop- 
ment, Limited, Plympton, Plymouth, who are the 
sole authorised buyers, and parcels of concentrates 
should be addressed to this firm, and sent carriage- 
paid to Plympton G.W.R. station. The firm should 
be advised by letter of the dispatch of the parcels. 
THE PROFESSIONAL CLassEs AID COUNCIL. 

The annual report of the Professional Classes Aid 
Council, for the year ended April 30, 1942, shows 
that nearly 12,0001. was spent in relief during the 
twelve months. The work of the Council was 
carried on, however, in circumstances of some 
financial difficulty, and the deficit of 889/., at the 
end of the previous year, was increased to 1,184. in 
spite of reductions in many items of expenditure. 
The Special Grant Fund, founded in 1927 by an 
anonymous donor, produced an income of 1,291/., 
the whole of which was devoted to pensions ; there 
were 31 recipients during the year. Grants towards 
educational expenses were made in respect of 134 
children at a total cost of 5,517/. Fewer students 
than usual applied for training grants, but the 
amounts required, in most cases, were higher as 
a result of war circumstances; 50 students were 
accepted for grants, at a cost of 1,871/. A total of 
3,194/. was spent on general help, such as temporary 
maintenance grants, payments for outfits, and life 
assurance premiums. The Council, in acknowledging 
the support received, urges that more subscriptions 
should be made by the seven-year deed of covenant 
which, by enabling income tax to be recovered, 
virtually doubles the useful subscription without 
any additional cost to the subscriber. Particulars 
of this scheme can be obtained from the secretary, 
20, Campden Hill-square, London, W.8. 


THE 

The inaugural meeting of the Applied Mechanics 
Group of the Institution of Mechanical Engineers 
was held at the Institution, Storey’s-gate, St. 
James’s Park, London, 8.W.1, on Friday, July 17, 
the chair being taken by Dr. H. J. Gough, F.R.S. 
In his introductory remarks, Dr. Gough explained 
that the “Group” system of study and discussion 
was devised to overcome the difficulty, in an insti- 
tution of 15,000 members, of providing sufficient 
meetings to cater for their widespread interests. 
The system was established in 1934, when the 
Internal-Combustion Engine Group was founded. 
Since then, other Groups had been formed, dealing 
with Education, Hydraulics, Manufacture, Steam, 
and, now, Applied Mechanics ;_ thus, in the ordinary 
meetings, members would find opportunities for 
keeping abreast of engineering developments in 
general, while the Groups afforded opportunities 
for detailed study and the exchange of views and 
experiences on those detailed and specialist subjects 
with which many of them were intimately con- 
cerned. The Applied Mechanics Group differed 
from the others in dealing with a method of study 
on problems common to most engineering practice, 
which, while it utilised to the full the results of the 
experimental method and the resources of funda- 
mental analysis as applied to idealised material, 
offered a rich field for the solution of design problems 
also. He hoped that the Group would always keep 
its doors wide open to those scientists and tech- 
nicians whose work, experience and opinions im- 
pinged on the subject of applied mechanics, whether 
they were members or not of the Institution. A 
ballot was taken for the election of eight corporate 
members to serve on the Group committee. The 
eight gentlemen elected were: Dr. R. W. Bailey, 
Wh.Sc., Major B. C. Carter, Professor W. J. Duncan, 
Dr. Harold Heywood, Mr. F. C. Johansen, Pro- 
fessor William Kerr, Dr. J. F. Shannon, and Dr. 
S. L. Smith. Following the election, Mr. R. Stans- 
field presented his paper on “ The Measurement of 
Torsional Vibrations.’ A report of the discussion 
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THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


THE inaugural meeting of the Applied Mechanics | modes, both normal to and along the chord. The 
Group of the Institution of Mechanical Engineers | capacity type pick-up had enabled the effects of 
was held at Storey’s-gate, St. James’s Park, London, | change in blade pitch to be explored. 

S.W.1, on Friday, July 17, for the reading and | 
discussion of a paper on “ The Measurement of Tor- | instrument stood up to very severe test conditions 


sional Vibrations,” by Mr. R. Stansfield. 
was occupied by Dr. H. J. Gough, M.B.E., F.R.S. 


The chair | satisfactorily and produced results by the use of the 


JULY 


24, 1942. 
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of a crankshaft-airscrew system was rendered much | producing these continuous records, the use of an 
| more complex than it would be with a rigid flywheel | electromagnetic type oscillograph had the advar 

| substituted for the airscrew. This was on account | tages over a cathode-ray tube in that the recordin 

of the flexural vibration of the blades in various | apparatus was more compact and that a 
intensity of illumination was available for photo 
graphic purposes. A disadvantage of the electro 
magnetic type was that its frequency response wa 
somewhat limited, but experience had shown that : 
sufficient range was available for recording mechani 
cal vibrations. Turning to the question of the inter 
pretation of torsiograph records, an important point 


Mr. R. W. Zdanowich, M.A., thought the new 


| filter which saved much time. The filter eliminated 





In the paper an electro-magnetic torsional vibra- | all modes except the one it was desired to record. | to be kept in mind when using a seismic type torsio 
tion pick-up unit was described, and its working| He would challenge the statement made in the graph was that the problem of interpreting the 


illustrated by torsiograms and calibration curves. | 
The unit had been developed at the Sunbury | 


Laboratories of Messrs. Anglo-Iranian Oil Company, 
Limited, its output being shown on the screen of a 
cathode-ray oscillograph ; an integrating amplifier 
und an electrical filter were included in the system. 
The technique of taking diagrams with the filter 
unit was described in detail and examples from 
actual test records were presented to illustrate points 
of particular interest in connection with friction and 
other dampers, systems with two modes of vibration, 
ete. 
Discussion. 

The discussion was opened by Major B. C. Carter, 
who observed that in the applications with which 
the author had been mainly concerned a floating- 
flywheel type of pick-up unit had to be used, and 
this had not made the task any easier; experi- 
mental difficulties existed with floating-flywheel 


torsiographs under conditions of high speed and | 


high frequency. For aircraft engine investigations, 
he preferred to get a direct record of shaft twist 
oscillation, and fortunately the fitting of an air- 
screw rendered that possible. The optical method 
of measuring shaft twist oscillation had been of 
considerable service during the past twenty years, 
but its supersession by electrical methods had proved 
a slower matter than he had expected it to be. 
More recently, at Farnborough, they had developed 
a capacity-type pick-up which gave results that 
had every appearance of being accurate and depend- 
able. It was not, however, a simple matter to get an 
absolute check, since the instrument used in com- 
parison might not be infallible. Some comparative 
tests made with the capacity type and the Sperry 
pick-up unit gave good agreement, but in the Sperry 
unit there was a spurious reading in addition to the 
obviously correct one. Speaking generally, pick-up 
units, whether optical or electrical, had points at 
which slight wear would produce appreciable error, 
and it was important to discern such error and ser- 
vice the pick-up unit accordingly. He would ask if 
this general observation applied to the instrument 
described in the paper. It was rather surprising that 
in the author's pick-up the damping should be left to 
look after itself, regardless of temperature, and that 
there should be no centralising spring. Although for 
pure harmonic vibration the response might be 
steady and possibly correct, it was difficult to credit 
the dependability of the results for absolute ampli- 
tude when the pick-up unit was subjected to complex 
vibration; he would like to see the results of 
definite comparisons between records taken on the 
same engine with different instruments under various 
operating conditions. If the centralising effect of the 
magnet did not overpower the air drag on the 
flywheel element, bumping must occur even with 
uniform mean shaft speed. The account in the paper 


of the use of filters was very interesting, but at the | 
present stage of development they might provide an | useful results by expert manipulation and a skilful | dangerous. 
element of danger, in so far as the results given by | operating technique. 


paper that the calibration of a belt-driven mechani- | records in terms of shaft stresses, particularly at non 
cal torsiograph showed clearly that variations of as | resonant speeds, could be very difficult. This was 
much as 100 per cent. from the true amplitude were | because the recorded wave-form, even when a 
possible with such an instrument. This was only | filter was employed, contained several component 
if the operator did something exceptionally foolish :| waves. When using seismic torsiographs the com- 
the possible error was considerably less. In some | putation of shaft stresses from measured ampli- 
|recent trials between the new instrument and a/tudes required a very thorough knowledge of the 
Geiger instrument, the maximum difference was of | dynamical characteristics of the oscillating system. 
| the order of only 10 per cent. to 12 per cent. From that point of view the development of a 
Mr. C. H. Bradbury was of opinion that the| simple and reliable torsional strain-gauge, capable 
instrument described in the paper not only made | of external application for directly recording shaft 
accurate measurements but was capable of being | strains, would be welcome. 
quickly and accurately calibrated. | Mr. J. R. Forshaw, B.Eng., said that the author 





If any fault | 
| was to be found with it, it was that, when sorting | had produced a very good torsiograph, and one that 
out the harmonics the operator must be extremely did all the work that he wanted it to do, but there 
careful and conscientious, otherwise he was liable | were many problems with which it would not cope. 
| to miss the peaks. Therefore, until proficiency was| Pr. Ker Wilson had mentioned that there was a 
| obtained it would seem desirable to make a double possibility of getting a very irregular wave-form 
| check, the second after the first had been plotted. 

| Mr. A. G. Howe, in stating how valuable the new 


|if the driven member could excite torsional vibra- 
| tion, and, from the author's unfiltered diagrams, it 
equipment was likely to prove to persons who were | was doubtful whether one could pick out from them 
| associated with the production of engines, hoped it! ali the forcing harmonics that were present. A 
would be possible to simplify it eventually in the | torsiograph was needed which would give an 
| direction of portability and to improve the belt} unfiltered diagram a little more accurate than the 
|drive, as this was more convenient than a direct | author's for that type of work, and he thought 
drive. that the author and his team, having produced one 
torsiograph, should continue and go a stage farther. 
If they applied a carrier frequency to that torsio- 
graph they would get, he thought, better results. 
Mr. N. 8S. Muir thought that there was undoubt- 
edly need for an electrical torsiograph, but the 
scope for it required to be carefully defined, and it 
was to be hoped that the optical or mechanical type 
would continue to be used in appropriate cases. 
In order to get down to the stresses in the shaft it 
was necessary to torsiograph the engine at both 
ends, whether it was an aero engine or a land instal- 
lation; and for that purpose it was necessary to 
keep in mind the optical torsiograph and any form 
of electrical torsiograph or seismic device which 
enabled one to deal with the swing on the free end 
of a shaft. The use of a carrier wave had been 
mentioned, and he felt sure that some useful results 


Dr. W. Ker Wilson said that basically, the equip- 
ment described by the author followed what had 
tended to become in recent years orthodox lines for 
high-speed torsiograph work. This tendency for 
electrical to replace purely mechanical methods 
might be considered unfortunate since electrical 
equipment was apt to be bulky and relatively 
fragile. Few mechanical engineers, moreover, when 
confronted for the first time with apparatus of the 
type described by the author, could refrain from 
questioning the validity of the conversion of milli- 
volts into tons per square inch, since the recording, 
analysis and reporting necessary for correct diagnosis 
of vibration troubles demanded the skill and 
experience of trained personnel. But even purely 
mechanical equipment could produce gravely mis- 
leading results in inexpert hands. Referring to the 


instrument now described, so far as the pick-up| would be obtained if such an instrument were 
unit was concerned, the principal novelty lay in developed. 
dispensing with the usual light spring drive for the Mr. Stansfield then made a brief reply. He 


seismic mass and relying instead on the viscosity of 
the grease which filled the interior of the instrument. 
This constructional simplification appeared to be 
fully justified by the results. The other notable 
feature of the apparatus was the filter. As far back 
as 1937 some interesting experimental work was 
carried out in America, using wave analysers for 
separating the harmonic contents of complicated 
wave-forms originated by airscrew blade vibrations. 


doubted whether there ever would be a universally 
applicable torsiograph ; perhaps one was not wanted. 
The mechanical type of instrument still had a wide 
field, especially for very low speeds and medium 
speeds, and though the electrical instrument might 
encroach in that direction it was unlikely that at 
low speeds it would be an improvement on the 
mechanical instrument. The capacity type of 
pick-up had considerable advantages over the 








In this country, wave analysers had not so far been 
used for investigations of airscrew vibrations. 


electromagnetic type and the seismic instrument in 
certain applications. The same sort of comment 

In the case of the apparatus described in the | might be made about the filter system. There were 
paper, the author had obtained some exceedingly | cases where the use of the filter system was definitely 
If they could control the filter with 
It must be borne in mind, | the engine speed, he thought that they should do so. 


them might be accepted without the necessary | however, that the development so far had been| As to portability, they were trying to develop the 


checking back to unfiltered diagrams. 


ment ? 


natural period owing to the various superimposed 
oscillations. To obtain a signal of velocity and to 
infer displacement from it was circuitous ; the direct 
measurement of displacement appealed to him 
Partly on this account he had given attention 
to the capacity method, in which calibration could 
be effected both statically and dynamically. It was 


more. 


probably not very widely known that the vibration 


Had the | confined to comparatively straightforward installa- 
author envisaged an arrangement whereby filtering | tions having relatively widely spaced vibration 
could be made to follow any particular order over| spectra. The case was different in more compli- 
a range of shaft speeds without intermittent adjust-| cated installations, such as geared aero-engine- 
After all, one was concerned with forced | airscrew combinations, where it would be necessary 
vibration, and the engine was not following its|to have a filter circuit capable of discriminating 
| within less than 1 per cent. 





small unit, without the cathode-ray tube, to give a 
general indication of speeds at which criticals existed 
and the relative amplitudes of the criticals. It had 
been asked whether the dynamic system particulars 
could be made available. Unfortunately, that was 
rather difficult ; the engine-builders concerned in the 
tests could hardly be expected to give all the detailed 
particulars of the systems. The introduction of a 
new torsional vibration pick-up unit or a filter or a 
new system of measurement was not going to elimin- 
ate the need for skill and training of personnel. The 


Incidentally, it would 
appear desirable, even when filters were used, to 
provide a continuously recording camera and to use 
this for taking a long unfiltered trace in addition to 
the selected filtered portions. The unfiltered trace 
would then serve as a reference standard for clearing | more reliable the information that could be obtained 
up any doubtful points which might arise subse-| from the test apparatus, the more skill and experi- 
quent to the completion of the test work. For | ence would be needed to interpret the results. 
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position to substantiate the accuracy of this appal- 
ling estimate, but there is no doubt that the loss is 
|immense. There is also no doubt that the percentage 
| of this loss due to bad selection (of, among others, 
THE SELECTION OF ENGINEERS. | semi-skilled operatives) is very substantial, as the 
|‘ Report of an Inquiry into Labour Turnover in 
| the London District” (Occupational Psychology— 
Summer number, 1938) tended to show. 

(2) “It is suggested that a closer collaboration 
between headmasters and industry than is common 
might assist in dissuading those who have reached 
the necessary general educational standards, but 
who are unsuitable for engineering employment, 
from attempting to enter its ranks.” But how ? 
I have been in touch with the heads of many 
secondary and public schools for some time, parti- 
cularly from the point of view of applicants for 
apprenticeships whom they have put forward to 
unbiased scientific manner, into the value of various | my firm, and I have a wealth of information which 
ways of selecting apprentices, by following up in| shows, not only that the closer contact you mention 
the greatest detail, over a substantial period, over | might not be expected to result in boys unsuitable 
250 apprentices—both trade and pupil—and nearly for engineering being dissuaded from entering its 
100 shop boys who might have proved promising | ranks, but indicates in an unmistakable manner 
potential apprentices. I wish to question the | that it would not do so. Not a few headmasters 
accuracy of a number of statements and assertions | have admitted to me they have no—or very little— 
made in the article, and to ask upon what basis of information (and that of questionable reliability) 
fact they were made. which would enable them to form’a useful opinion 

(1) “ For semi-skilled repetition operatives .| a8 to whether or not a boy is probably suitable for 
careful selection is probably not of great importance. | 49 engineering occupation. 

In normal times those for whom this class of occu- The case referred to above is not an exceptional 
pation proves unsuitable will automatically drop| case. Apart altogether from the substantial per- 
There may be some economic loss. ”| centage of pupil and trade apprentices who were 
It must always be remembered that “ careful | more or less inefficient, and a number who were 
selection ” does not mean “ picking out the best ” ;| reported upon by their foremen as being unlikely 
it might mean picking out the least able, and in| to make satisfactory engineers, 17 per cent. of a 
that sense the worst. My experience is that careful | substantial number of pupil apprentices volunteered 
selection of semi-skilled operatives is a matter of a| the information that they felt unsuitable. This is 
good deal of importance, and while I do not doubt | apart, also, from eight out of 32 probationer appren- 
that some of these, who are unsuitable for this class | tices who were turned down at the conclusion of 
of occupation, will, and do, automatically drop out | their six-monthly probationary period in the same 


LETTER TO THE EDITOR. 


To THE Eprror oF ENGINEERING. 


Str,—I am writing this letter to you in connection 
with the article which appeared in your issue of 
March 27 of this year, which has, unfortunately, 
owing to an oversight, only just come into my 
hands. For six years I have been connected with 
ipprentice and other training schemes in a large 
engineering firm, where I have also been responsible 
for seeing all boys from the ages of 14 to 17 starting 
in the firm (except in the commercial departments), 
whether they were interested in apprenticeship or 
not. I have made a close investigation, in an 





out. 


in normal times, I question your assumption that | year. Many of these boys had reached the necessary | 


this applies to the great majority. You are postu- | general educational standard and there existed, in 
lating a degree of self-knowledge in the operative} many cases, a close collaboration between their 
which he probably does not possess—unless he is | headmasters and the firm. They were undoubtedly 
a complete failure, and the point is that the complete | unsuitable, but they were not dissuaded from 
failures represent a small percentage only. How /| entering engineering. Again I ask : 
are the great majority of those who are likely to be,| they have been? What 
and actually are, more or less inefficient to know | their headmasters or the firm which would have 
that the nervous energy they are expending on| enabled them to attempt to dissuade these boys 
their job is out of all proportion to their success| from entering engineering? The necessity for 
at it? Further, assuming a boy is, for example, | information altogether more accurate and reliable 


How should | 
information had either | 


on The Application of Psychological Tests in Technical 
Institutions, 1939. 

(c) ‘The Occupational Selection of Aircraft 
Apprentices of the Royal Air Force,” by Dr. R. H. 
Stanbridge (The Lancet, June 20, 1936). 

(d) The three reports of research on “‘ The Selec- 
tion of Apprentices for the Engineering Industry,”’ 
by myself, published in Occupational Psychology, 
April, 1940, October, 1941, and January, 1942— 
and my experience that it is not uncommon to 
come across ex-junior technical school boys who are 
unsuited for engineering occupations. This research 
now covers over 250 trade and pupil apprentices, 
as well as, in certain aspects, over 150 unsuccessful 
applicants for apprenticeship. 

(e) The considerable body of relevant American 
research, of which a selected bibliography is given 
in Employment Tests in Industry and Business, 
published by the Industrial Relations section of the 
Department of Economics and Social Institutions of 
Princeton University, New Jersey, April, 1942— 
and, in particular, the article in Aviation of January, 
1940, on the Lockheed Aircraft Corporation’s 
testing programme. 

(f) The following quotation from the second 
report of the Committee on Skilled Men in the 
Forces: ‘‘ But the main change required in the 
technical training of the Army is a better selection 
of trainees.” It is true that the Committee also 
recommended the selection of engineers by engin- 
eers, but the three senior technical officers in the 
War Office Directorate for the Selection of Personnel 
are all industrial psychologists. Further; what: is 
to be done when potential mechanics have to be 
selected from men, the majority of whom have had 
no engineering experience ? This, I am informed, 
is the case now in the Royal Navy, where aptitude 
tests are the only satisfactory way of picking out 
| potential mechanics. 

(g) The extensive psychological testing carried 
out, with considerable success, in the American 
Army on the outbreak of the last war, that now 
being carried out in it (vide ‘“‘ The Personnel System 
in the American Army,” an abstract from which 
| was published in Occupational Psychology, October, 
1941); no doubt in the other American forces, 
and also in our own forces. The Adjutant-General, 
Sir Ronald Adams, announced in the daily Press on 
May 29, 1942, extensive psychological testing to be 
|carried out, it appeared, under the direction of 
Professors C. Burt and J. Dreverand Dr.C. S. Myers 



















a capstan operator, how is the boy or the firm to 
know whether or not he is likely to be an excellent 
potential toolmaker ? How, indeed, frequently, is 
the boy's or man’s foreman himself to know ? 
The following is one instance : I could quote twenty 
in some detail. An apprentice in our toolroom was 
reported on to me by his foreman, both verbally 
and in three-monthly written reports, extending 


over more than two years, to be making very good | 


than that provided by ordinary school records as 
an aid to the forming of any satisfactory opinion | 
is clearly indicated. I am not questioning the | 
desirability—nor, in fact, the necessity—for this 
close collaboration. Indeed, in several published | the question of the efficient selection of personnel, 
articles dealing with selecting apprentices and in | as evidenced by the following: (i) The Council of 
one dealing specifically with contact between educa- | the Institution of Production Engineers point out, 
tion and industry, I have urged the vital necessity | in the rules and syllabus of their graduateship 
for something being done in this sphere, and I am | examination, that they feel that too little atten- 


—all three psychologists.* 

(hk) The increasing interest exhibited by the 
various engineering institutions towards industrial 
psychology (which, of course, includes in its field 













doing all I can to make this contact a reality. 
What I am questioning is that this contact is 
sufficient. It is a necessary pre-requisite, but it is 
not sufficient. 

(3) ‘‘ As things are, the only possible guidance 
appears to be that which may be furnished by 
professors ....” Rubbish. One may not ex- 
pect the general public nor the general run of engin- 
eers to be informed on what has been done in this 
country and in America and elsewhere on the selec- 
tion of engineers in the last 15 years, but to find a 
statement of this nature in what purports to be an 
informed and reputable article in ENGINEERING is 
amazing. How do you explain it in the light of 


progress. The foreman considered he would make 
a good toolmaker. But, on the initiation of a 
research mentioned below, that boy, an extremely 
intelligent youth, came along to me and volunteered 
the information that while he had always been |, 
interested in toolmaking and engineering in general, 
it was becoming more and more clear to him that 
his abilities in that direction were, in fact, poor. The 
effort and nervous energy he had to expend to turn 
out a satisfactory job were, in his opinion, becoming 
more and more disproportionate to the value of the 
jobs he was turning out. He thought he had made | 
a mistake in his choice of job and that the sooner 
this was rectified the better—and this after his 
having spent over two years in the job at this| the following ? 
important time in his career! In such a connection (a) The three reports of research on The Selection 
the systematic development of trade tests would | of Skilled Apprentices for the Engineering Trades, 
undoubtedly help and I personally think that their | published by the City of Birmingham Education 
development in the large engineering firms is long | Committee, 1931, 1934 and 1939, as well as the two 
overdue. But they would not be sufficient. The reports of research on The Value of Vocatidnal 
results of psychological tests given him earlier amply | Tests as Aids to Choice of Employment, 1932 and 
substantiated the youth’s own opinion. 
Your naive statement that “there may be some evitable conclusions reached therein and the regular 
onomic loss”’ is putting it mildly, vide, for} inclusion of tests of engineering aptitude in the 
example, Economics of Fatigue and Unrest, by| selection examination for Birmingham junior 
Sargant Florence, who estimates that, if there technical schools. 
were a labour turnover of 100 per cent. per annum, | 
this would mean an annual loss to British employers | of the Association of Technical Institutions and the 
nd works jointly of 100,000,000/. I am not in a! Association of Principals of Technical Institutions 








| 1940, published by the same committee ; the in- | 


| * Since this letter was written, an article by Pro- 


(6) The Interim Report of the Joint Committee | 


tion has been paid to the human factor involved 
in the relations between capital, management and 
labour. Schemes of training for youths and 
apprentices and the selection of operatives are 
| among the items in the syllabus of the subject of 
“Factory Organisation.” (ii) The recent delivery 
to the Institution of Civil Engineers of the 48th 
James Forrest Lecture on ‘* Psychology as Applied 
to Engineering,” by Dr. C.S. Myers. I quote from 
this the following illuminating sentences: “In 
Germany, we were told as far back as 1929: ‘ 
Problems of industrial personnel are being ap- 
proached through scientific research in psycho- 
technical institutes in the technical universities 
and with an intimate union of engineering and 
| psychology, rather than as a personal art to be 
|expounded by practical executives.’”’ (iii) The 
subsidising by the Institution of Civil Engineers 
lof the recently inaugurated course of lectures 
relating to engineering economics, organisation, 
|and esthetics, at Cambridge University. 

I would add that I am not an industrial psy- 
chologist and hold no brief on their behalf, but the 








| fessor Cyril Burt has appearedin the July, 1942, issue of 
| Occupational Psychology, on ‘“* Psychology in War: The 


| Military Work of American and German Psychologists,” 


to which reference may also be made.—F. H. 

































76 ENGINEERING. JULY 24, 1942. 

= —— ——— = 
application of psychological tests in the selection) POWER AND AUTOMATIC OPERA- chisel, and a brittle scale which breaks away on coolir g. 
of engineers has reached a stage at which no one TION OF SOOT BLOWERS.* = either case, there may be some external corrosion, 
with any intimate knowledge of their use could or ' : mut this usually asserts itself in some degree on t!¢ 
would deny their very great and frequently unique By R. J. Guiwx, M.I.-Mecu.E. cooler surfaces of the economiser and/or air heate: 
value. Neither am I suggesting that engineers| Tue nature and extent of the deposits which occur oe mathe oe Mow hed 
should be selected by industrial psychologists ; on the heating surfaces of a boiler unit are variable in heating pr all alleen wate «A in the evan . 
I am not, in fact, discussing the question at all of | = > wpannneny- ae the — affecting pple of ash particles on the furnace walls, and some nodulise | 
who should select engineers, though I may point |“ ich may take place are the quantity and chemica 


. - - } er friable deposits on the first rows of boiler heating 
, , s ayn constituents of the refuse in the fuel, in association surface, and in addition, owing to the creater cas weight 
out that there seems to be no reason why engineers | vith the method of firing and the rate and completeness . : £ g em (* 


ire ini i » » . n > a8 | passi ve pati faces, » tendency wi , 

should not acqui the training in the methods of of combustion. The method of firing and the rate of | for the arate a te nal fn gre, soo 
i ; . P a *xternal scale to reas: 

industrial psychology necessary to enable them to | combustion are open to choice; the completeness of exter cale increas 


- , : - ah | In the cooler zones the deposition of corrosive moisture 
4 xis of selection by the aid (not | combustion depends on conditions of turbulence, tem- | : “ 
improve their method f y \ E rer may decrease, depending, so far as is at present known, 





the exclusive use) of psychological tests. «| Pe sect = san and can oe ~e , ontrolied ‘2 | on the dew point and composition of the flue gases. 
Only two conclusions are possible from a reading | Some degree, Dut the quantity and chemical constituents | Pinally, if the firing equipment is operated with to 
- of the ash can seldom be forecast ; nor where these are : 


of your impoverished article ; either that its author | little excess air, furnace temperatures may reach suc 
a high value as to flux the ash in suspension; or, 
| there is delayed combustion or stratification of flam: 
into the heating surfaces, the deposits reaching th: 
heating surfaces will adhere to the tubes, reducing thei 
heat absorption and thereby laying the foundations fo: 


f the work. such as that above men known, can their behaviour be predicted with certainty, 
is unaware OF the Work, § . for not only are the chemical reactions extremely 


tioned, that has been done on the application of complex, but the fluid temperature and the range of 
psychological tests in the selection of engineers in plasticity of the ash particles may be widely different 
the last 15 years, or that his estimate of its value | for the same fuel, depending on the furnace atmosphere 
is radically different from the assessment of it (oxidising or ——-- which combustion takes place. | the building-up of molten ash or slag on the furnac: 
generally made elsewhere. In the circumstances, If a mixture of fuels is burned, or aspasane Conaiguasents walls and in the front rows of boiler tubes, as well a: 
and in view of the admitted importance of the moan ee scmsess, he se may behave in an/ i, deposition of ash in the closely pitched small-dia 
subject, I challenge you to publish this letter, to une xpectec manner. To control the amount of ash in | meter tubes of the superheater. Such conditions, bein, 
all the fuel is expensive and frequently impractic- | i a lativ > ial te ha afew re 

provoke a free discussion. able for a number of reasons: for instance, ash-free | '@Pidly cumulative, may lead to the slagging over of 
Yours faithfully, the furnace gas pass and enforced reduction in capacity 


fuel could not be burned on stokers as the metal parts unless adequate cleaning means can be vrovided 
FRANK HOLLIDAY. | could not be maintained without the protection of the — _— & I . 
Prior to 1919, low-pressure steam or compressed-air 


Surbiton, Surrey. ash. There is a wide field for research into this subject, : i : 
July 7, 1942 ‘ but at the present stage the problem of keeping the lances introduced through lancing doors between 
= so : : : | successive rows of boiler tubes proved adequate in this 
W Mr. Holliday’s chall » actos bs heating surfaces clean remains the task of the engineer. poenerwen to remove the dust from the heating surface of 
[We accept Mr. Holliday’s challenge and print his | ee itinme £ . : , ee: vibe 3 jus 8 
P Ideal conditions for the design of firing equipment, the small low-rated boiler units then employed, but 


letter in full above. The article to _which he refers | furnaces and boiler heating surface are seldom realised 
was concerned with the Critical Review of Education | in this country owing to the wide variety of coal seams 
and Training for Engineers compiled by a sub-com- | worked and the comparative ease of transportation from | } ao oan ‘le } oy 
mittee of the Institution of Electrical Engineers, and ithe different coalfields. In these ‘een es meee Gs keep the ns . ee to prevent — Oss 
covering the whole range of engineering employees 190 en 66 Giliciend cocks nar bb weed evee compara- of effic — eee oas of heat transmission aa chet in 
from the semi-skilled so those who are to occupy | tively short period in the same boiler house. Therefore, of eff = as “1 -y a rogpe pher a led 
leading technical positions. Our article was mainly although the guarantees of performance may be based |° a ag one 7" — t a <r. “se extende 
concerned with the latter, particularly from the point | oy 9 single selected coal, the boiler unit must be capable | as ous cont ale tuced f = be Us ted '8 * aj 
of view of the interests of the youths themselves. The | of performing satisfactorily with reasonable variations | re eect ee oe one om . re ‘in el 7 
remarks about the selection of semi-skilled operatives | jn the quantity of moisture, ash, volatile content and | A num er 4 os _ ae y located in the boiler 
were incidental and were made to indicate the differ- | .ajorific value. jaaing. - \. e — —- jets spaced to err 
ences between the problems of their selection and those The fouling of the heating surfaces depends in the é ad ey of the 2 oe in the co —— anc 
of selecting candidates for higher positions. It may be | main on the ash characteristics. of which little is known — toames _ y to —_ . +e etermine: _ 
that Mr. Holliday considers that the selection of ®| at this time except in so far as may have been demons. | T = esign ¢ —— . regarde< — pe wie able 
semi-skilled operative is just as important as that of 4| trated in actual running. An examination of a series | im the ane where s ageing - r —_ - kee Larner 
youth who is to undergo, perhaps, three years of college | of ash analyses shows a marked similarity in the consti- he oa sar go = y react: po a ie — yes 
training followed by another three years of appren-|tuents, but wide divergence in the temperatures - . ty peace pen * mega r alloy 4 a ayer 
ticeship; we do not agree. The other main point| which they flux and the range of temperature over | Ww me 4. as * pgs somes 8° oer the cost 0 
in his letter concerns ~ closer collaboration between which they may remain plastic. Thus the mixing of ere > ae : he omens oad Pp Apes 9 
headmasters and industry. The remark to which he coals may produce characteristics in the combined ash | | pe - yas a ~ me + es ne a pre 274 nt i 
objects was, in essence, a transcript from the report | divergent from those of either constituents and thereby ss a et eA one th cane, + eee an a 
with which we were dealing. In this connection, we complicating the task of the designer. It is tein my — eer ges ——s ana on 
may quote a sentence from the Memorandum on| that ash may be in part infusible at furnace temperature | | ee ee ign " : with i _ a fr ~ 
Engineering Education, just published by the Institu-| .nq in part quite readily fusible, so that it is believed | ming rotated when in a Dm withe pawe + 
tion of Civil Engineers: ‘ There is reason to believe the latter may deposit a sticky film throughout the - ae ee o ae r. my Seg patented by 
that the schools could do much to help the boy to high-temperature zone, to which the remainder can - “1 Saga + Po ge ee 1 is _ 7 ae 
make up his mind some little time before leaving adhere. Beyond this zone, the adherence of deposits per h ree - oa ms i ak B af ad hnany stony 
school.” The sentence, “the only possible guidance | take, place for reasons still to be explored, but asso- | ah cere Sor eee rp - ps et le d nomen henry 
appears to be that which may be furnished by Pro-| ciated with the presence of sulphur compounds and | Although its rang = serene este i Pi “riage ; 
fessors,”” which Mr. Holliday so sweepingly condemns other impurities which may form an adhesive deposit |some years of development elapsed vefore this and 
as “ Rubbish,” specifically referred to youths still at | .44 dependent, it is believed. not only on the choice other os types became established in the 
college and the help that might be given to them | o¢ the methods of Gring but on the way in which the a oiler field. a = , 
in choosing an appropriate career. Mr. Holliday firing equipment is operated. ' = ney oy - re me = A — uction . 
does not make himself altogether clear; but, ap- In the case of powdered-coal firing, about 70 per cent. pulverised + -firec farnaces o bot 1 " ~ tory am 
parently, the 25 per cent. of apprentices (8 out of of the ash passes over the heating surface, while less peg sea ey wes se gre dg oe 
32), plus 17 per cent. of a further unspecified number, than 15 per cent. leaves the fuel bed on a stoker-fired poorer vnhly - ty aa a ss vt othe ines os 
who ultimately proved unsuitable were included among | unit. Nevertheless, except where combustion condi- | a types usec A 2 t . 8 gging 
‘all the boys—starting in the firm, whom Mr. Holli- | tions promote slagging, the same coal will normally inci enta to oe pu a me — —— se 
day was responsible for seeing. If this is so, it does | produce more rapid fouling of the stoker-fired boiler. | POOTY ors - nme 2 ene cet ta 
not appear that his particular method of selection is | [¢ js urgently important to find the exact reason for | ating the wey = € native oun ans oO — 
more successful in practice than others which have been this occurrence. As matters stand at present, it is As a — ns bb — > ue ay oa nih € i. ae 
in operation for generations.—Ep., E.] | assumed that the chemical reactions of the impurities rye tear sang vag sesh yah of boiles ag apes ste 
in the ash differ with the two methods of combustion, made even higher ratings possible, and, with the advent 
but, in addition, it is probable that the fly ash lifted 4 : is ween . 

. nn ed : eS pe Hx 4 of higher boiler pressures and final steam temperatures, 
Som the gute either Uy the chimmey cect of tht the boiler designer was confronted with the equally 
furnace or by the forced draught under the fuel bed may estou euobbens of hecning Gown the sate of foulina of 
be associated with carbon which continues to burn as the capitieates ping 
= into the heating surface, so maintaining the This brings forward a point which cannot be lightly 
ash particles above the temperature of the surrounding dtemsieced. sameste. the elect of beller end fesmece 
gs. Te combat this condition, ate | effort has been design, as well as combustion equipment, on the inci- 
made to create turbulence over the fire by secondary |dence of slagging. At the present date, water-cooled 
a oe Anes + Noone bade, Sng = high furnaces predominate and absorb, according to the 
yercentage O es is ae fered O B B. - . “+ . 
if If the rate of burning is low enough, dust particles |design and depending on the firing method, from 
will reach the heating surfaces at a temperature below | 


with the advent of wider boilers of higher capacity, 
}and with higher furnace ratings, it was not possible to 





Messrs. BRITISH INSULATED CABLES, LIMITED. 
We referred, on page 8, ante, to the election of Mr. B. | 
Welbourn, M.Eng., M.I.E.E., chief engineer of the com- 
pany, to a seat on the board of Messrs. British Insulated 
Cables, Limited. We regret that Mr. Welbourn’s name 
was wrongly given as “* Elbourn.”’ 





ROYAL ELECTRICAL AND MECHANICAL ENGINEERS. 
A design for the badge of the newly-formed Royal | 
Electrical and Mechanical Engineers has recently been 


approved. It consists essentially of an oval laurel | 25 per cent. to 50 per cent. of the available heat in 


: > y TOW - aaa - : ; > es of burning, however, have been 
wreath surmounted by a crown. Arranged on the fusion, and deposition of sticky substances resulting | *P® fuel. The rat oO burni g, ho 
wreath are four shields bearing the letters R.E.M.E.| ¢ incomplete combustion and volatised chemicals increased to the point where the oe S the 
i > is i ide c rs “nat ane | s i ‘ eater zone may be above 
and in the centre is a pair of outside calipers. will be slow. Depending on the composition of these | gases entering the superh ater zone may ) 
' 


- : - fusible particles of what may be 
| chemicals, the tubes may be coated with a material | ‘ht of the meso fustiie pa fw : 


- ri ible ash residues; this can and frequently 
ranging between the extremes of a hard cemented | largely infusible as ay ; 1 . 


external csale, which can hardly be removed with a| does result in fouling in this zone. In addition, super- 
results of a competitive examination held by the Insti-| ~ ' . heaters for high temperatures are usually bigger and 


tute of Marine Engineers, has been awarded to Mr. ae ae -| the small-diameter closely-pitched tubes present a 
Harry Kay, a student of Sunderland Technical College| * Paper entitled “The Soot Blower, with special more serious cleaning problem than the front rows of 
who is an apprentice in the works of the North Eastern | reference to the present position of Power and Auto-| boiler tubes, which in most designs are widely spaced 
Marine Engineering Company, Limited, Sunderland. | matic Operation of Mechanical Blowers,” read at a joint | and can usually be more easily cleaned by single-nozzle 
The scholarship provides for a three-year full-time degree | meeting of the Institutions of Mechanical and Electrical | soot blowers situated in the furnace walls. 

course in marjne engineering at a British university. Engineers, held in London on June 25, 1942. Abridged. (To be continued.) 


LLOYD’s REGISTER SCHOLARSHIP.—The scholarship 
offered annually by Lloyd's Register of Shipping on the 
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JULY 24, 1942. 


LABOUR NOTES. 


In his report to members on the proceedings at the 
recent meeting of the National Committee, Mr. Tanner, 
the president of the Amalgamated Engineering Union, 
says :—* An ambitious wages and conditions pro- 
vramme was agreed upon after several amendments 
had been defeated, but we do not share the apparent 
optimism of the delegates when attempting to give 
effect to the programme—which does not err on the 
side of modesty.” The programme alluded to included 
demands for (1) a wage increase of lls. a week on the 
basic rate; (2) a 334 per cent. advance in the lieu rate 
of all plain-time workers ; (3) a levelling of base rates ; 
ind (4) the restoration of pre-June, 1931, working condi- 
tions. 


After consultation with the Railway Staff Conference, 
the employees’ side of the Shopmen’s Council adopted 
the following terms of reference to the Industrial Court 
on the application for wage increases, submitted on 
behalf of shop and shed workers :—‘*(1) That the 
existing war wage or bonus of all adult male staff 
(time workers and piece workers) be increased by 10s. 
per week ; (2) that the minimum rate of wages to any 
workshop employee, male or female, shall be not less 
than 3/. per week, exclusive of any war wage or bonus 
granted since the commencement of the present war.”’ 


Writing as editor of the Amalgamated Engineering 
Union’s Journal, Mr. Fred Smith, the general secretary 
of the organisation, points out that Mr. Bevin’s big 
new call-up of young fit men in the munitions industries 
will cover all trades engaged in the war effort, parti- 
cularly the Royal Ordnance Factories and_ filling 
factories. Accordingly, the Minister urged that there 
should be quick up-grading of men and fuller employ- 
ment of women. The tendency had been to upgrade 
the younger men, but many skilled men over 35 years 
of age with long engineering experience could be 
upgraded. 

“It is evident,” Mr. Smith says, “that we are in 
for a stiff time from the standpoint of man-power in 
our groups of trades. The sooner the new machinery 
of control over production gets to work the better. 
It is unfortunate that the Minister of Production had 
to go to the United States just when the report of the 
Citrine Committee became available. We realise, of 
course, that Mr. Lyttelton’s responsibilities extend to 
co-ordination of American production with our own. 
But time has been lost in setting up the new organisa- 
tion in the Regions. We hope that no more time will 
be lost, but that all concerned will now get on with the 


job.” 


The total membership of the Amalgamated Engineer- 
ing Union increased by 5,755 in June and is now 659,216. 
During the month, 5,354 members received sick benefit 

a decrease of 381, and 13,009 superannuation benefit, 
namely, a decrease of 30. The number in receipt of 
donation benefit decreased from 213 to 138, and the total 
number of unemployed members from 1,144 to 1,028. 


The question of the output bonus was discussed at a 
meeting in London, on Wednesday last week, by repre- 
sentatives of the coal owners and mineworkers. Good 
progress, it is understood, was made and the meeting 
was adjourned until Tuesday next (July 28), when, it 
is hoped, agreement will be reached as to how the 
bonus shall be applied. 


Addressing a conference of the National Chamber of 
Trade in London last week, Mr. Bevin, the Minister of 
Labour and National Service, said that it was the policy 
of the Government to try to establish, for the post-war 
period, minimum wage regulations for all forms of 
employment. In this war they had taken from all 
walks of life men and women for the service of the 
State, and they were not going to return them to 
unregulated conditions. The best employers, he 
believed, would welcome the establishment of a mini- 
mum, and that did not mean that the minimum should 
be the maximum. As Minister of Labour and National 
Service, he had to look forward to the problem of 
demobilisation, and, at the moment when demobilisa- 
tion came, there might be a great political eruption, if 
they were not careful. 


Mr. Bevin went on to say that he did not believe 
that profit would be the great motive after the war. 
\ drive for service could make us the leading country 
in the world, and a generally higher standard of life 
could be obtained for all. Whether rigid State control 
continued for a long period after the war, as against 
flexibility, depended on whether the moral force of 
industry was strong enough to avoid State control. 


| from the first pay day in August. 
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An agreement, to which the National Light Castings 
Ironfounders’ Federation and the United Pattern- 
makers’ Association are parties, provides for a net 
wage increase of 2s. 9d. a week as from June 22. The 
total is now 89s., and is made up of 47s. basis, 38s. war 
bonus, and 4s. special bonus. In June, 64 new members 
were added to the roll of the United Patternmakers’ 
Association and 11 members died. During the month, 
19 members were in receipt of trade benefit, 291 in 
receipt of sick benefit, and 676 in receipt of super- 
annuation benefit. In the first quarter of the current 
year, the balance at the credit of the Association 
increased from 180,9491. 138. 8d. to 186,4551. 138. 10d. 


Discussing the Government’s decision to return, to 
cotton spinning mills, 5,000 operatives now working 
on munitions, the latest quarterly report of the Card- 
room Amalgamation says that, unless the Ministerial 
powers “ are used with discretion much resentment will 
be aroused and hardship unnecessarily afflicted on many 
workers,” because the demand for them comes from 
areas at considerable distances from the factories and 
because the change-over will result in a loss of earnings. 
‘“ It is our considered opinion,” the report adds, * that 
munition firms in the demand areas should not be 
allowed to retain former cotton workers, if to do so 
means the direction to those areas of workers from 
outside.” 





On the subject of works’ councils, the Cardroom 
Amalgamation agrees that such bodies can play a useful 
part in production and in making life smoother for the | 
worker. It asks, however, what their effect is likely 
to be on Trade Unionism. To advise members not to 
participate would, in effect, be to invite non-unionists 
to collaborate with employers. The committee, it is 
stated, has officially decided not to object to the 
establishment of works’ councils, but to strive to make 
them a valuable adjunct to the trade union movement 
by claiming the right to have only trade union repre- 
sentation, by asking for reports of the business trans- 
acted, and by endeavouring to obtain 100 per cent. | 
membership in each mill. 





On the application of the trade unions, the National | 
Joint Council for the electricity-supply industry decided, | 
on Friday last, to increase wages by 3d. an hour as | 
With this addition, | 
the war wage will be 16s. a week of 48 hours. 


At a joint conference, in Manchester on Friday last, 
of representatives of the Cotton Spinners’ and Manu- 
facturers’ Association and the Northern Counties 
Textile Trades Federation it was decided to agree to 
the request of the Cotton Controller that four hours 
overtime should be worked at specified weaving mills. 
So far, only 17 mills have been specified, but many 
more will be added when the Government’s full require- 
ments become known. In the mills affected, the 
working week is now one of 52 hours instead of one of 
48 hours, with time and a half for the overtime. 
Employees who already work 52 hours in order to keep 
weavers employed for the 48 hours will continue to get 
time and a quarter for the extra four hours and time 
and a half for the four hours now added. 





The editor of the Monthly Journal of the American 
International Association of Machinists dissents strongly 
from the view which seems to be shared at the moment 
by many people in the United States, that the high 
rates of wages current will lead to inflation. He 
claims that wages are not nearly so high as they are 
alleged to be, and cites authorities in support of his 
argument. According to Miss Frances Perkins, the 
Secretary of Labour, he says, half of the workers in 
U.S. manufacturing establishments earn less than 
30 dols. a week. Workers in war industries earn slightly 
more than workers in all other manufacturing establish- 
ments, the weekly wage of 37 dols. being the dividing 
line between the half who receive more and the half 
who receive less. That includes pay received for over- 
time, nightshift work and bonus earnings. 


Mr. Frederic J. Haskin, Director of the Washington 
Star’s Information Bureau is quoted as estimating that, 
in 1941, 34 per cent. of the families in the United 
States received incomes of less than 1,000 dols., 35 ‘per 
cent. incomes of between 1,000 dols. and 2,000 dols., 
18 per cent. incomes of between 2,000 dols. and 
| 3,000 dols., 9 per cent. incomes of between 3,000 dols. 
land 5,000 dols., and 4 per cent. incomes of over 
15,000 dols. According to the writer of the editorial 
| notes in the Journal wage rates that produce incomes 
of less than 2,000 dols. a year for 69 per cent. of families 
in the United States cannot, by any stretch of the 
imagination, be assumed to be an inducement to 





TREATMENT OF WATER FOR 
DOMESTIC AND INDUSTRIAL 
REQUIREMENTS.* 


By Dr. ALBERT PARKER. 
(Concluded from page 45.) 


THREE types of base-exchange zeolite are in com- 
mercial use for softening water : (i) natura] glauconites ; 
(ii) treated clays; (iii) synthetic products prepared 
from sodium aluminate and sodium silicate. The 
volume of water which can be treated by 1 cub. ft. 
of base-exchange zeolite to reduce the hardness by 10 
parts in 100,000 is very approximately 700 gallons 
with the glauconites, 1,100 gallons with the treated 
clays, and 1,800 gallons with the synthetic materials, 
wr ol regeneration of the material becomes necessary. 
These figures form only a rough guide, as the exchange 
values differ appreciably with different materials of 
the same general type; they are also dependent upon 
the quantity of salt used for regeneration, the extent 
to which the hardness is caused by magnesium, and 
other factors. A deduction must also be made for the 
quantity of water required to wash the materials after 
regeneration ; this is usually between 1 per cent. and 
4 per cent. of the volume of water softened. The 
quantity of salt employed for regeneration is generally 
between two and four times the weight of calcium 
carbonate equivalent to the hardness removed. An 
important point in selecting the zeolite is the relative 
loss of the materia] as the result of disintegration and 
the possible reduction in efficiency with use. In 
general the treated clays available for commercial 
use are more easily disintegrated and washed away 
than are the glauconites and synthetic zeolites. 

The advantages of the base-exchange process using 
zeolites in comparison with the lime and lime-soda 
processes are: (i) it yields a softer water, with a hard- 
ness of not more than | part per 100,000; (ii) it auto- 
matically adjusts itself to variations in the hardness 
of the water; (iii) there are no difficulties of pre- 
cipitation and sedimentation ; (iv) there is no problem 
of disposal of sludge ; (v) the plant occupies less space ; 
and (vi) it can be operated under pressure, thus avoid- 
ing the re-pumping sometimes required with the lime 
and lime-soda processes. Disadvantages are that: 
(i) the total concentration of dissolved solids in the 
treated water is greater than in the original water, 
whereas lime causes a reduction in the quantity of 
dissolved solids; (ii) the zeolites are not suitable for 
softening hot water above 40 deg. C. or 50 deg. C. ; 
(iii) dissolved carbon dioxide is not removed and the 
corrosive action of the water may be increased ; (iv) 
the alkalinity of the water may be unduly increased ; 
(v) if the treated water is used in boilers at high pressure, 
the sodium bicarbonate in solution may decompose 
to give undesirable quantities of free carbon dioxide and 
caustic soda; (vi) compounds of iron and suspended 
solids and colloidal matter should be removed from 
the water before it reaches the zeolite, as otherwise 
the efficiency of the zeolite may be appreciably de- 
creased; and (vii) there is waste brine for disposal, 
although this only occasionally causes real difficulty. 
A decrease in efficiency has also been observed when the 
water has contained considerable quantities of free 
carbon dioxide, as a result of the detrimental effect 
of the carbon dioxide on the zeolite ; in such cases a 
large proportion of the carbon dioxide should first be 
removed. 

As a result of experiments made in 1934 at the Che- 
mical Research Laboratory as part of the programme 
of the Water Pollution Research Board, it was dis- 
covered that resins prepared from certain phenolic 
substances and tannins possess marked base-exchange 
properties. The exchange value of some of these resins 
is a little greater than that of synthetic alumino- 
silicates, and they have the advantage that they are 
not destroyed by dilute solutions of acids such as 
sulphuric and hydrochloric acid or by dilute solutions 
of alkalis. They can be regenerated with a solution of 
sodium chloride to give a sodium compound which can 
be used in the same way as the alumino-silicates, or they 
can be regenerated with acid to give the hydrogen 
compound instead of the sodium compound. If hard 
water is treated with a base-exchange resin previously 
regenerated with acid, the calcium and magnesium in 
the water are replaced by hydrogen so that the bicar- 
bonates and sulphates are replaced by dissolved carbon 
dioxide and sulphuric acid. Carbon dioxide can largely 
be removed by subsequent aeration. This means that 
water containing very little dissolved substances can 
be obtained from water in which the hardness is mainly 
caused by bicarbonates of calcium and magnesium. 
It was also discovered during the same investigation 
that resins prepared from certain aromatic bases possess 





* Paper entitled “‘ Treatment of Water for Domestic 
and Industrial Requirements: Some Problems and 
Methods,” read before the Institution of Civi] Engineers 
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destroyed by dilute solutions of acids and alkalis ; 
they are unique in that no other group of substances 
with similar acid-exchange properties has been dis- 
covered. Expressed in terms of chemical equivalents, 
the exchange value of the best of the acid-exchange 
resins is about twice as great as that of the base- 
exchange resins. This means, for example, that if one 
volume of the base-exchange resin, previously treated | 
with acid, is required to remove the calcium, mag- | 
nesium, or sodium from a given volume of a solution | 
of the sulphates or chlorides of these metals, only 
0-5 volume of the acid-exchange resin is required to 
take up the sulphuric acid or hydrochloric acid in the 
water treated by the base-exchange resin. By utilising 
a base-exchange resin and then an acid-exchange resin, 
dissolved salts can be removed from natural waters | 
to give a water approximately equivalent to distilled | 
water. 

At about the time of the discovery of the exchange | 
resins, investigators in several parts of the world 
found that base-exchange materials similar in pro- 
perties to the base-exchange resins can be prepared 
by treating carbonaceous materials such as coal and 
starch with strong sulphuric acid. The methods of 
preparation are covered by various patents. Con- 
siderable quantities of base-exchanges materials made 
from coal are now in use on a commercial scale. In | 
several instances the feed-water for high-pressure 
boilers is being prepared by treating the water from the | 
usual source with carbonaceous exchange materials 
and exchange resins to produce water equivalent to 
that obtained by distillation. 

Corrosive Waters.—Some natural waters, especially 
very soft waters of moorland origin, which are acid in 
reaction and contain appreciable quantities of dissolved 
earbon dioxide, have a marked corrosive action on | 
iron mains, galvanised steel tanks, and lead service 
pipes. As a result they may become contaminated 
with iron, zinc, and dangerous quantities of lead before 
they reach the consumer unless they are adequately 
treated before distribution. In addition, they may 
cause considerable damage to mains, tanks, and house- 
hold pipes ; they may also have some action on copper 
pipes and tanks. Though most of the highly corrosive 
natural waters are very soft, many hard waters are 
also corrosive, particularly those in which the hardness 
is mainly temporary and which contain much more 
carbon dioxide than is necessary to retain the bicar- 
bonates of calcium and magnesium in solution. There 
is a lack of exact information on the factors influencing 
the action and on the best methods and conditions of 
treatment of corrosive and plumbo-solvent waters. 

The methods of treatment which have been employed 
inelude the addition of lime, chalk, soda, and sodium 
silicate in controlled quantities, the passage of the 
water through beds of limestone, marble, and mag- 
nesite, and the removal of dissolved carbon dioxide 
by aeration of the water. These methods increase the 
alkalinity of the water and most of them also reduce 
the concentration of free carbon dioxide; as a result 
they provide a treated water likely to deposit or form 
a protective coating on the metals. At works at which 
constant control can conveniently be provided, the 
usual method is to add lime in measured quantities. 
Experience has indicated that this is the most satis- 
factory method of reducing the corrosive and plumbo- 
solvent action of the waters. It increases the hardness 
of the water, but only by from 1 part to 4 parts per 
100,000. In some circumstances, however, the neces- 
sary control cannot be provided at reasonable cost ; 
for example, when the water is drawn by small under- 
takings from high moorland areas which are not easily 
accessible during part of the winter. In many of these 
instances the water has been treated at or near the 
source by passing it through simple channels or tanks 
containing limestone chippings. The channels or tanks 
should be covered to exclude light ; otherwise growths | 
of alge may occur on the limestone and prevent satis- 
factory reaction with the water. Even when the 
channels or tanks have been covered, however, deposits 
have been formed on the pieces of limestone, par- 
ticularly when the water has contained colloidal peaty 
matter. In general, this method of treatment has not 
been entirely satisfactory. Some of the unsatisfactory 
results may have been due to lack of information on the 
effect of the size of the particles of limestone and the 
rate of flow of the water. With the object of obtaining 
more precise information on the effects of these and 
other factors, the method is being investigated by the 
Water Pollution Research Board. The efficiency of 
the method of treatment is being measured by deter- 
minations of the increases in the py value, the alka- 
linity, and the hardness of the water, the reduction in 

. the concentration of free carbon dioxide, and the 
reduction in the contamination of the water by lead 
after passage through and storage in lead pipes under | 
standard conditions. The results so far obtained with 
a peaty moorland water, which is acid in character and 

has a pu value of about 4-5, indicate that the lime 
stone chippings should be small, ranging from 4- in. to 
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acid-exchange properties. The resins also are not | in. in size, and that the rate of flow of the water 
through the chippings should not be higher than about 
With | 


10 gallons per hour per cubic foot of limestone. 
the particular water tried, the limestone chippings 
require, at intervals of several weeks, vigorous washing 
to remove deposited peaty matter, or replacement with 
new limestone. 

Todine.—The question whether deficiency of iodine 
in drinking water is a contributory cause of endenic 
goitre has long been the subject of controversy ; the 
evidence collected is indefinite. It is probable that 
larger quantities of iodine are normally taken with 
foodstuffs than in drinking water. 
ever, that in districts in which the water-supply is 
poor in iodine, the local foods are also deficient in this 
element. In some districts abroad, in which goitre is 
prevalent, iodine has on occasions been added as sodium 
iodide to the water-supply. 

Fluorine.—In some districts the water supplies con- 
tain abnormal quantites of fluorine—4 parts or 5 parts 
per million. There is evidence that quantities of 
fluorine of this order give rise to the prevalence of the 
dental defect known as mottled enamel. The subject 
has received considerable attention, particularly in 
America, during recent years, and many methods of 


treating the water to reduce the concentration of fluorine 


have been tried. Treatment with calcium phosphate 


seems to have been one of the most successful methods. 


It may be, how- | 
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FATIGUE STRENGTH OF 
CRANKSHAFTS.* 


(Concluded from page 59.) 


THE importance of the zone in the web connecting 
the adjacent crankpin and journal is further illus 
trated by a series of tests carried out for the Londo, 
| Passenger Transport Board, who have kindly given 
| permission for the inclusion of the results in the present 
report. The object of the tests was to determine th: 





extent to which the fatigue strength of a particular 7 


design of shaft (i.e., shaft C, Figs. 8 and 9, page 59, ant 
| was reduced by re-machining to various sub-standaris 
| In this connection it will be realised that the need fo; 
| economising in materials and components may necessi 
| tate the retention in service of crankshafts which would 
normally be scrapped, this entailing the use of sub 
standards which previously had not been used. It was 
therefore a matter of importance to determine whethe: 
the reduction in crankpin and journal diameters corre 
sponding to these sub-standards had an appreciable 
effect on the strength of the shaft. The relevant 
dimensions of the three shafts which had been machined 
after use and of the new shaft with which they were 
compared are shown in Figs. 16 to 19, opposite, Figs. 1' 
and 17 indicating a pin and journal overlap of 3-5 mm 
and 1-9 mm., respectively, while Figs. 18 and 19 show a 


Tiansformer Company, Limited, Hayes, Middlesex, for 


negative overlap of 0-1 mm. and 2-1 mm., respectively 
The results of the tests are shown plotted in Fig. 20 
and the limiting fatigue strength is plotted against pin 
and journal overlap in Fig. 21. The progressive redu 
tion in pin and journal diameters did not entail any 
change in the type of fracture, which always started 
at a fillet and progressed across the web to the region 
of the other fillet. In spite of the fact that the area 
of fracture in the web was not altered appreciably by 
the progressive diminution of crankpin and journal 
diameters, Figs. 20 and 21 show that the reduced 
overlap had a detrimental effect on the strength of th: 
web. 

The need for conserving steel supplies and the 
shortage of spare parts for automobile engines, referred 
to in the previous section, has drawn renewed attention 
to various methods of reclaiming worn components 
one which has attracted considerable interest recently 
being metal spraying. A sprayed metal coating does 
not involve a metallurgical bond with the base metal 
the coating being held on by mechanical means. Th 
method usually adopted is to roughen the surface by 


The opinion has been expressed that some fluorine is 
necessary and that if the concentration in drinking 
water is too low—well below 1 part per miilion—there 
may be prevalence of dental caries. 








THE USES OF STATIC BALANCERS. 


As there are probably —- j engineers who are not 
fully familiar with the uses of static balancers, it may 
be of interest to direct attention to their advantages. 
The functions of static balancers are as follows: on 
three-phase four-wire systems they may be used to 
split up an out-of-balance loading, and redistribute 
it to the phase conductors between the point where 
the balancer is connected and the secondary of the 
supplying transformer, or other origin of supply. Out- 
of-balance conditions in a four-wire supply are, of 
necessity, accompanied by the appearance of a return 
current in the neutral, with a consequent disturbance 
to the system voltage and, depending on the degree of | 
<cheapantenanaaietaiticde ato Fe ot forming on ita screw thread before spraying, the ~_ 
A single-phase load, otherwise intolerable, can usually ling being thereby keyed - 2 a 
be handled with the aid of a balancer, and excessive | ‘MS Tough turning operation naturally raises dou 
voltage drops, due to out-of-balance conditions, can regarding the effect of such a treatment on a high; 
he euameahedt. stressed component such as a crankshaft, and exper 
The balancers are connected across the phases, and ments were therefore carried out to ascertain whether 
no part of the windings are in series with the load. 4 The | metal spraying involved any decrease in — 
rating is governed solely by the out-of-balance loads strength. rhe a ki vl sven at — 
to be accommodated, and not by the main load on the | 2U™ber of worn crankshafts, kin A en te : 
system. Although most balancers are required to deal | Road Motor Engineer of the London Midland and Scot 
with between 30 amperes and 50 amperes out-of. tish Railway Company. The shafts used are illustrate: 
balance current, the latter is by no means the upper in Figs. 14 and 15, page 59, = -_ had a 
limit. It is optional whether the supply neutral be siderable alae ae . “7 coded say aa ave vine uy te 
connected to the balancer neutral, but in general it is clamping the two centre + th arma 9 " rte T ‘. th ee 
advantageous for this connection to be made. Accurate | '"® ee "B. ‘Wh " 
records taken by the Lancashire Electric Power Com- conditions fracture occurred across the web at B. , 1e1 
pany, Limited, a few years ago, substantiate this the loading bar was mounted on the end —— 
view, which follows from: the comnidesation thet four | failure occurred at A actoss the erankpin and gee ts 
conductors will have less impedance than three, assum- of the tests shown in Fig. 22 relate to fractures obtained 
=gou® of the me to be -y equal —— : ” A selection of the crankshafts received was dis 
w . 4 gin gee adil ang pe yn ic Fg patched to a firm experienced in metal noes ery 
and thus allow a three-wire supply to be operated as | ¥°T® reclaimed by their normal commercial met a 
a four-wire supply. Three-wire power distribution Examination of the shafts showed er Pog — ed 
has been designed in many plants on the assumption roughening —_ o eae ~ i eee y ote 
that the neutral would not be required, but the neutral | deep, with 24 threads Gg ‘k vane 7 ft the 
hes been Sound afterwands to be mesesency. Im these | "Ss approximately 0-056 in. thick. Analysis of the 
cases it is often awkward and expensive to run an sprayed metal showed that it aprsuneend ahs ‘a ome 
extra conductor back to pick up the neutral, whereas | carbon, while Vickers hardness measurements 8 aw 
it is a simple and inexpensive matter to connect up a | * hardness of 373. The spraying os = a 
balancer and take the required neutral from it. Another round the fillet. The wi a ay tr P aa sa 
function of the balancer is to give a voltage boost and, Fig. 22, and in considering aa gery h art id lat afte 
for this, tappings are provided on the outgoing side. | ™md that the service ees of af ~ che gt ree 
In this case, the whole of the load passing the balancer probably differed -s aay — th 5 a oe <n 
has to be taken into account, and not merely the out- that the limiting fatigue strength o oo - =P tes sh. 
of-balance, because part of the balancer windings are shafts was of the order of 5-0 toms tr } had 7 . 
connected in series with the load, and only the re- | The results obtained with the shafts which had beer 
mainder of them in shunt across the phases. These metal-sprayed are shown as individual pepe ea 
tappings may be hand operated, or automatically points in Fig. 22, and are — — Sc chaika th 
changed under the control of a voltage or current anticipated. In comparision wit 1} unsprayed shatts, 
relay. loss of fatigue strength varied from zero to ag uremger 
The saving of time and money, material and labour | °f 27 per cent., the average loss a ee prod od 
that can be effected by the use of static balancers is | the order of 15 per cent. Generally, arate Allet. 
particularly important at the present time, and it is at the end of roughening thread ogy tne = 
noteworthy that shortcomings in supply conditions This loss of fatigue strength — t a 
may often be cured by the employment of the balancer, on 6 highly stressed component, , sbl , “9 of saisies 
without which a new high-tension substation and mains | ©"S'me crankshaft, but would probably be o 
would be necessary. 


We are indebted to 








Messrs. The British Electric! * Report of the Automobile Research Committee of 
the Institution of Automobile Engineers, prepared b; 


the notes given above. 'C. G. Williams, D.Sc., and J. S. Brown. Abridged. 








i 








; 


ae Gh DELO 


i ah 








iw 


Cling 
illus 
ni lor 
Ziver 


, 
a 
: 


24 ae EERE 





JULY 24, 1942. 


FATIGUE 





































































































11-0} . tt t os 
| 
re | 2 sé 
, P| ka 
3 3 | 
¥ HH 
g | 
% TO 
i | 
- Ya-» 
6. sieges 
O04 O06 0810 20 3040 60 800-0 
(830.0) No.of Gyclee...Millions 
Fig. 25. 
Load 








7 
Specimen | 
(7830.7.) 12" 


importance on a petrol-engine crankshaft, such as the 
one under consideration. 

Chromium plating is an accepted method of obtain- 
ing increased wear resistance and some firms have 
carried out experimental work in regard to its possible 
use for crankshafts, owing to its obvious advantage of 
conferring high surface hardness without any risk of 
distorion through heat-treatment. The present tests 







ENGINEERING. 


Fig.20. 





STRENGTH OF CRANKSHAFTS. 


- Fig. 22. 





Vv 































































































g 


per Sq.In. 








Strength... Tons 
3 
‘ 





Fatigue 
8 























: 
3 


4 Y% 

(7890.8.)  willet } P.. “ENGINEERING” 
effect of chromium plating was much less under such 
conditions but, in terms of the limiting fatigue stress, 
the effect of chromium plating was to reduce the 
strength from + 11-0 tons per square inch to + 6°5 
tons per square inch, i.e., a loss of 41 per cent. This 
loss is, of course, serious. Its cause is probably due 
to the comparatively high tensile stresses which are 
known to exist in hard chromium plate. These tensile 
stresses may give rise to cracks in the chromium plate 
which, when additional stress is imposed, obviously 
tend to initiate cracks in the base metal. The detri- 
mental effect of chromium plating on fatigue strength 
might be minimised by avoiding plating the most 
highly stressed regions, particularly the fillets, but this 
possibility has not yet been explored. 

Experiments were carried out to determine the 
effect of a proprietary hardening treatment involving 
rapid heating of the surface of the journals by electrical 
induction, followed by immediate quenching. The tests 
were carried out on crankshafts of the design shown 
in Figs. 10 and 11, page 59, ante, the steel being of the 
composition shown in Table I, on page 59, ante. The 


were carried out on the type of shaft shown in Figs. | results are given in Fig. 24, in which the full line shows, 
10 and 11, page 59, ante, the chromium plating being | for the purpose of comparison, the results obtained with 


carried out by the Fescol process and the shafts tested as 
plated. Examination showed the thickness of chro- 
mium to be approximately 0-008 in., while surface hard- 
ness, measured with a 5 kg. load, was 860 V.P.H. The 
plating was carried round the fillet and failure occurred 
through the plating in each case. The results are 
shown plotted in Fig. 23 and indicate that chromium 
plating had a marked detrimental effect in reducing 
the fatigue strength. The two graphs tend to con- 


} 





a similar shaft in the normal heat-treated condition. The 
induction hardening treatment resulted, in general, in a 
loss of fatigue strength, the results being erratic. It will 
be noted that there are two sets of experimental points 
denoted by circles and crosses, respectively. Referring 
for the moment to the experimental points indicated 
by crosses, these were obtained on a shaft which, after 
hardening, had been straightened, the firm carrying 
out the treatment stating that this straightening had 


verge for high values of stress, indicating that the | been carried out at approximately 300 deg. F. in order 
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to correct distortion of about 0-015 in. The numerals 
adjacent to the plotted points give the number of the 
corresponding crank-throw at which failure occurred, 
the crank-throws tested which were most remote from 
the centre of the shaft therefore being Nos. 1 and 5. 
An examination of the results suggests that the end 
throws were not appreciably affected by the hardening 
treatment, but that the throws nearer the centre of 
the crankshaft (Nos. 3 and 4) showed an appreciable 
loss of fatigue strength. Sufficient data were not 
obtained to derive an endurance limit, but the results 
suggest that on this straightened shaft there was a 
maximum loss of strength of about 25 per cent. at the 
centre of the shaft. It seemed logical to assume that 
this apparent increased loss of strength towards the 
centre of the shaft was due to stresses induced by 
straightening, and another shaft was therefore obtained 
which had not. been straightened. As a result, the 
centre bearing was approximately 0-050 in., out of 
truth when the crank was rotated in V blocks but, as 
already stated, this was not corrected. The results of 
tests on this second shaft are shown by circles and do 
not appear to support the theory that the loss of 
strength was due to cold straightening. The maximum 
loss of strength observed with this second shaft was of 
the order of 42 per cent. It will be realised that, in 
these tests carried out under bending conditions, the 
fracture started not in the hardened zone but adjacent 
to it, i.e., in the fillet. An examination of a cross 
section of a journal did not indicate any metallurgical 
or hardness change which would account for weakening 
at the fillet due to the adjacent hardening treatment. 
It was, however, suspected that the rapid localised 
quenching involved in the heat-treatment might give 
rise to ‘“locked-up” stresses in the adjacent un- 
hardened zone. Through the kind co-operation of 
the Research and Development Department of the 
Mond Nickel Company, Limited, a portion of the 
crankshaft was examined for internal stresses by X- 
rays and indicated locked-up stresses in the vicinity 
of the fillet of between 5 tons and 10 tons per square 
inch, while, nearer the hardened section, the stress 
was between 8 tons and 16 tons per square inch. 
It would appear reasonable to assume, therefore, that 
the loss of fatigue strength brought about by this 
particular hardening treatment was attributable to the 
residual stresses induced adjacent to the hardened zone. 

Mention might be made here of the fact that there 
appears to be some independent evidence that, under 
torsional fatigue conditions, induction hardening may 
not reduce fatigue strength but may actually augment 
it. Under such stress conditions it is possible that the 


(1830.".) 






















































































80 


maximum stress does not occur at the fillet but at an 
oil hole in the centre of the crankpin or journal, which 
is in the hardened zone. In other words, it is possible 
that induction hardening may be detrimental if the 
maximum applied stress is just outside the hardened 
zone, but may be beneficial if the point of maximum 
stress is within the hardened zone. It is hoped that 
further tests will throw light on this possibility. One 
method of avoiding residual stresses in the fillets 
would be to carry the hardening treatment right round 
a fillet into the crank web, so that the locked-up stresses 
would exist in a portion of the crank web comparatively 
lightly stressed, where failure would not normally occur. 
It is understood, however, that this is not practicable 
with the induction treatment. Published information 
in regard to flame-hardening does suggest, however, that 
an appreciable increase in fatigue strength could be 
achieved by carrying out the hardening treatment 
round the fillets. 

A crankshaft of the design shown in Figs. 10 and 11, 
page 59, ante, was made available in D.T.D. 306 nitrid- 
ing steel. This was nitrided by a specialist firm and 
the results of fatigue tests were compared with those 
obtained with a similar shaft made of unnitrided S. 81 
steel (see Table I, page 59, ante). While the experi- 
mental points were erratic and were not sufficiently 
numerous to enable even an approximate fatigue limit 
to be established, it was clear that the nitrided shaft 
had an appreciably greater fatigue strength, the increase 
being of the order of 25 per cent. to 60 per cent. 

Another series of tests was carried out on a number 
of small single-throw crankshafts, a dozen of which 
were made of 3 per cent. chromium-molybdenum 
nitriding steel, half being tested in the unnitrided con- 
dition and the other half after nitriding. The results 
indicated that nitriding increased the fatigue strength 
from + 6 tons per square inch to + 13-9 tons per 
square inch, t.¢., the very large improvement of 131 
per cent. It must, of course, be borne in mind that 
the fatigue strength of the unhardened crankshaft, 
viz., + 6-0 tons per square inch, was exceptionally 
low, probably because of the poor design of the shaft, 
which had a very small radius at the crankpin fillet, 
and failure always occurred at this point. 

In view of the increase in fatigue strength observed 
with nitriding it was decided to investigate it further 
with particular reference to the effect of varying the 
fillet radius. For this purpose it was decided to use the 
special form of test specimen shown in Fig. 25, page 79. 
The cross-section of these specimens was comparable 
to the web of a crankshaft, and a fillet of any desired 
radius could be readily incorporated. In these tests a 
reversed load was not used, a repeated load being applied 
downwards at the end of the specimen so that the fillet, 
where fracture started, was subjected to repeated 
tensile stresses. Tests of this kind were carried out on 
specimens of 3 per cent. chrome-molybdenum nitriding 
steel nitrided to a surface hardness of 1,000, while a 
parallel series of tests was carried out on a normal 
heat-treated crankshaft steel, the composition and pro- 
perties of which are given in Table I, shaft C (page 59, 
ante). 

Tests were carried out with fillet radii r of yy in. 
¢ in. and } in., and the limiting fatigue strengths are 
plotted in Fig. 26, from which certain interesting con- 
clusions can be deduced. It will be noted that for all 
fillet radii the nitrided steel was considerably stronger in 
fatigue than the heat-treated nickel-chrome steel, the 
superiority being 51 per cent. with a fillet radius of 
te in. and 65 per cent. with a fillet radius of } in. 
These figures are in line with the increased fatigue 
strength observed in the crankshaft tests. The steep- 
ness of the curves in Fig. 26 is an indication of the 
sensitivity of the material to reduced fillet radius and, 
in this respect, it will be noted that the nitrided steel 
showed a somewhat larger decrease in fatigue strength 
with reduced fillet radius than the other steel. Thus, 
the decrease in fatigue strength with a fillet radius 
of % in., as compared with } in., was 34 per cent. with 
the former steel and 28 per cent. with the latter. This 
result is, perhaps, somewhat surprising, since it is 
often assumed that one of the principal benefits con- 
ferred by the nitriding process is reduced “ notch 
sensitivity.” Experimental work showing reduced 
notch sensitivity with nitriding appears, however, to 
have been carried out with specimens having sharp 
vees and notches, whereas the present tests were 
carried out with the type of radius normally met with 
in crankshaft design. 

In conclusion, it may be pointed out that the in- 
creased fatigue strength conferred by nitriding is 
probably largely attributable to the compressive 
stresses induced by nitriding. Such residual com- 
pressive stresses obviously help to neutralise imposed 
tensile stresses. In this connection, fatigue failures 
are much more likely to be caused by high tensile 
stresses than by comparable compressive stresses. The 
nitriding process is therefore rather exceptional, in 
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The date of the advertisement of the acceptance of a 
Complete Specification is given afier the in 
each case, unless the Patent has been sealed, when the 
word ‘* Sealed *’ is appended. 

ay payee may, at any time within two months from the 

of the advertisement of the acceptance of a 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


FURNACE APPARATUS. 


543,597. Molten-Liquid Bath Pyrometer. Brayshaw 
Furnaces and Tools, Limited, of Manchester, S. N. 
Brayshaw and F. Rush , of M hester. (10 Figs.) 
September 3, 1940.—The pyrometer is for use in mea- 
suring the temperature of molten metal or salts baths 
and its object is to overcome the difficulty occasioned 
by the leakage of the liquid through the sheath which 
causes a short circuit of the thermal element and hence 
a false indication. In some cases this false indication 
differs only slightly from the true indication and it is 
not immediately obvious that a short-circuit has occurred. 
The pyrometer is of known pattern, consisting of a 
thermocouple or resistance A, enclosed within a cylin- 
drical steel sheath. A third wire is run within the 























(543,597) 


sheath C side by side with the wires of the temperature 
recording circuit. This wire is held out of physical 
contact with the other two wires by a series of spacers, 
and is connected to a third terminal 6} in the pyrometer 
head. This terminal is connected by the lead d* to one 
side of an alarm, the other side of the alarm being 
connected either to one of the leads from the thermal 
element or to the bath, or to the sheath C. In the two 
latter cases a battery must be arranged in the circuit 
of the alarm D. Should the sheath become broken and 
the molten material of the bath penetrate into its 
interior, the alarm circuit is completed through the wire E 
and the recording circuit or the bath or sheath, as the 
case may be. (Accepted March 4, 1942.) 


MOTOR ROAD VEHICLES. 


542,669. Ball-Bearing Assembly. R. H. Johnston, of 
Westminster. (5 Figs.) July 19, 1940.—The ball-bearing 
assembly is designed primarily for use with steering gears 
of the Bishop cam pattern. The outer end of the rocker 
arm 1 is bored from the inner face 3, which will be 
adjacent to the cam, to receive the hardened outer races 4, 





(542.663) 


5 of the ball bearings carrying the roller pin follower 6. 
Towards the outer face of the rocker arm the diameter 
of the bore is shouldered and against this shoulder the 





so far as the other hardening treatments examined in 
this report appear to induce residual tensile stresses, 
which are damaging. 


outer race 5 is positioned. The pin 6 is shouldered at 


leach end, each shoulder and the adjacent surface of the 
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pin constituting the inner race of a ball bearing. At the 
same time the shoulder retains the balls of the adjacent 
bearing. Each outer race (see Fig. 2) consists of a 
separate hardened steel ring, in one end face of which is 
formed a recess 4a, 5a respectively, the bottom of which 
is rounded to constitute the ball race proper. The 
minimum diameter of the ring is just greater than the 
maximum diameter of the shoulders on the pin 6, so that 
the ring can be passed over the pin from either end. In 
assembling the bearings, one outer race 4 or 5 is placed 
in position over the pin with sufficient clearance betwee1 
its recess 4a or 5a and the adjacent shoulder to allow for 
the insertion of the balls. The other outer race is then 
placed over the pin, the balls are inserted and the two 
races 4, 5 are drawn apart. Into the space between the 
races is then inserted a split spacing ring 10 which is 
divided diametrically. The ring is of such a thickness 
that the outer races load the balls with the required 
pressure against the shoulders on the pin. The two 
outer races are a press fit into the bore in the end of the 
rocker arm, so that the assembled pin with its bearings 
can be inserted in position as a unit. To facilitate the 
introduction of the assembly into its housing, the outer 
diameter of the split spacing ring 10 is less than that of 
the outer races, while the latter have annular recesses 4c, 
5c in their adjacent faces, the diameter of the recesses 
being the same as the outer diameter of the split spacing 
ring to accommodate a flat circular spring clip 13. This 
spring clip lies between the shoulders of the recesses 4c, 5c 
in the outer races and, besides holding the two parts 
together before assembly, also aids in preventing the 
spacing ring from falling into an eccentric position before 
assembly. (Accepted January 22, 1942.) 


MISCELLANEOUS. 

544,230. Transmission Safety Coupling. Self-Changing 
Gear Company, Limited, of Coventry, and W. H. R. 
Durston, of Coventry. (4 Figs.) August 30, 1940 
The coupling has two main co-axial parts a and b, the 
flange c on the part a having a number of equally spaced 
through holes d. The facing flange ¢ on the part b is 
fitted with a number of sockets /, each in register with a 
hole d. Both the holes and the sockets are of circular 
section, but the holes are slightly smaller in diameter 
than the sockets. For convenience each hole and each 
socket is drilled in a bush which is let into the respective 
flange. The flange ¢ overlaps the rim of the flange c and 
a ring fits behind the bushes in the flange with a slight 
clearance. The flange ¢ also carries an annular chamber h 
fitted with a diaphragm &, the chamber being closed 
and the edges of the diaphragm being held by a cover 
plate 1. The diaphragm separates the chamber A from 
a pneumatic chamber on the other side. Between the 
bottom of the chamber A and the diaphragm is an annular 
pressure distributing plate m which bears on the ends of 
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plungers n which pass through holes in the bottom of the 
chamber into the sockets f. The other end of each 
plunger engages a steel ball to keep it normally in 
engagement with the corresponding hole d so that it forms 
a driving connection between the two flanges. For 
maintaining this driving connection, the cover I carries 
the same number of equally spaced cylinders as there are 
sockets f. Each piston and packing ring q is carried on 
a stem, the outer end of which carries an adjusting knob. 
The packing ring g acts as a valve to control ports s in 
the cylinder. Compressed air is admitted to the pressure 
chamber by a valve ¢ to maintain the balls in position 
against the return springs under normal torque condi- 
tions. Should the torque become excessive, the balls are 
forced back into the sockets f and the diaphragm com- 
presses the air still further until it pushes back the pistons 
and packing rings to uncover the exhaust ports s and so 
release the air pressure entirely, thus disengaging the 
coupling and preventing damage. (Accepted April 2, 
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1,000-KW. WIND-POWER 
ELECTRIC GENERATING 
PLANT. 


Ir is possible that wind was the first natural source 
used for the production of power, and the history of 
the windmill extends back to a remote period. In 
modern times, the availability of new materials of 

onstruction and progress in knowledge of principles 
has led to the development of wind-power plants 
showing great aerodynamic advance over primitive 


1942. - 








types. Plants of modern design, and with some 
reasonable pretensions to efficiency, may now be | 
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| land drainagé, for which periods of non-operation 
| are not a serious disadvantage. A considerable 
‘number of small plants driving electric generators 
| have also been installed. These work in conjunc- 


| tion with storage batteries which materially increase | 


capital charges and may give trouble if not properly 
attended to. In spite of these considerations, the 


possibility of obtaining power without the use of | 
fuel,,or the heavy capital expenditure necessary for | 


the “evelopment of hydro-electric works, continues 
to offer attractions and from time to time schemes 
for wind-power electric generation on a substantial 
seale are brought forward. A few years before the 
war much was heard of a projected large-scale wind- 


but, in many, conditions are frequently so stormy 
that the plant would have to be out of operation for 
long periods although the wind was more than 
| sufficiently strong to operate it. Many otherwise 
attractive sites were also considered unsuitable owing 
to the severe ice conditions prevailing in the winter. 
The situation selected is’ characterised by fairly 
steady winds and sufficiently mild winters to mini- 
mise the likelihood of trouble from ice. 

| The plant represents the first serious attempt to 
study the generation of electricity by wind power 
on such a scale that its practical and economic possi- 
bilities may be judged. The plant is in a sense 
|experimental, but is expected to furnish a useful 











found almost throughout the world. The fact that | power plant in Germany, but we are not aware that | commercial supply to the system to which it is 


the source of power in a windmill may be tapped | 
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without charge, however, does not necessarily result 

in overall costs being lower than those of other 
methods of power generation and even in its own | 
field of small-capacity plants many examples of wind 
installations being replaced by oil engines may be | 
found. The main claim of the wind-power plant is 
that it may be installed in any locality where the | 

topographical and me teorological conditions are | 
suitable and requires no outside supplies for its | 

operation excepting a little lubricating oil. 
makes it particularly suitable for isolated situations | 
in which electric power is not available and both | 
attendance and the provision of fuel for a thermal | 
plant would be difficult or impracticable. 

The obvious main disability from which wind- 
power plants suffer is that their operation is neces- 
sarily intermittent. This has resulted in their main 
application being limited to pumping, frequently for 
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it was ever constructed and put into operation. 
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IEW OF PLANT. 


A definite step in the investigation of the possi- 
bilities of wind-power as an auxiliary source of elec- | 
trical energy for public supply has now been made 
in the United States, a 1,000-kW plant having been 
erected at the top of a 2,000-ft. mountain, known as 
| Grandpa’s — near Rutland, in the State of 
|Vermont. The plant is connected to the mains of 
the Central Vermont Public Service Corporation. 
| This company’s system is supplied from hydro- 


This | ‘electric plants and any energy available from the 


| wind installation will result in so much less utilisa- 

|tion of the potential energy represented by the 
water in the regulating reservoirs. It is estimated 
that a wind sufficiently strong to operate the plant 
will blow for from 4,000 hours to 5,000 hours a year ; 
| that is for six months out of twelve. There are stated 
| to be sites in the United States which would promise 
a longer average period of operation during the year, 





|connected. Mr. P. C. Putnam, the designer of the 
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| wind turbine, who has been working on the general 
| problem for some years, having decided that existing 
| plants were too small to enable proper estimates of 
| capital costs per unit output to be made, and that 
speed-regulation conditions on a small plant did not 
give adequate information about those likely to be 
presented by a larger unit, proceeded to design a 
1,000-kW plant. Dr. Vannevar Bush, at that time 
Dean of Engineering at the Massachusetts Institute 
of Technology, at whose suggestion the preliminary 
design was made, was able to interest Mr. T. S. 

Knight, Vice-President of the General Electric Com- 
pany, Schenectady, in the project. In 1939, Mr. 
Knight approached Mr. B. E. Smith, Vice-President 
of the S. Morgan Smith Company and this latter firm 
assumed financial responsibility for the construction 
of the plant. Before settling the details of the final 
design, model tests were carried out in the wind 





tunnel of Stanford University. Dr. J. B. Wilbur, 
of the Massachusetts Institute of Technology, acted 
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ANEMOMETER TOWER. 
as chief engineer of the project. Professor J. S. 
Newell, of the same Institute, was responsible for 
the structural design of the blades, and Mr. Putnam, 
the originator of the project, acted as consultant. 
With the exception of the tower, all mechanical 
parts of the plant were constructed by the Wellman 
Engineering Company, Cleveland, Ohio. The 
1,000-kW alternator was supplied by the General 
Electric Company. 

A view of the completed plant is given in Fig. 1, 
on page 81, and a drawing showing the general 
arrangement in Fig. 2. The two-bladed rotor and 
the electric generator it drives are supported by a 
steel tower, 110 ft. high and 36 ft. square at the base. 
The tower, which is secured to a steel grillage in a 
concrete foundation 23 ft. deep, was built by the 
American Bridge Company. In the neighbourhood | 
of the rotor tower, an anemometer tower, 180 ft. 
high, as been erected, and on this anemometers and 
wind-direction recorders are mounted. The anemo- 
meter tower is shown in Fig. 3. The purpose of 
this equipment is to enable an exhaustive study 
of the wind variations to be made, with a view to 
close analysis of the operating conditions and possi- 
bilities of plants of this class. Anemometers of 
three different designs have been fitted, and are 
mounted on spars at various levels. Some are gas 
heated, enabling wind velocities during severe ice 
storms to be studied. All instruments are connected 
to recorders in a laboratory at the foot of the 
tower. 

The power plant is carried by a heavy steel- 
plate girder pivoted at the top of the tower. This, 
which the makers term the pintle girder, inclines 
downwards in the direction of the wind at an angle 
of 12-5 deg., as shown in Fig. 2, and the driving 
shaft lies parallel to the upper surface of this 
girder. The pintle girder is supported at a at the 
top end of the pintle shaft, which has a double-roller 
guide bearing just below the girder at 6 and a com- 
bined roller-guide and thrust bearing at ¢. The 
girder with the plant it carries is free to swing about | 
a vertical axis on the pintle shaft. The rotor 


blades and their control mechanism mounted at one 
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end of the girder approximately balance the alter- | shock and assist the governor in regulating speed. 


nator and gearing on the other end. 


continuous balance is not possible as the blade | prevent violent movements. 


Perfect and | This coning is controlled by dashpots in order to 


The dashpots act 


weight may increase considerably with ice loading. | on two plate-girder levers carried on vertical pivots 
The blades, constructed by the E. G. Budd Manu- lat the outer end of the horizontal arm of the hub 


facturing Company, are of welded stainless steel ; | structure. 


they are 65 ft. long, 11 ft. wide and weigh 15,300 Ib. 
each. One of them is shown, after assembly with 
the main gear, in Fig. 5, on page 90. 

The main shaft which drives the electric generator, 
through gearing, is 24 in. in diameter. 
on two double-roller bearings mounted on the 
pintle girder and fixed 12 ft. apart. The front 
bearing, shown at d in Fig. 2, is of the radial type 
and the other, at the gear end, shown at ¢, takes 
both axial thrust and radial loads. The outer end 
of the 24-in. shaft is secured to a hub which forms 
the connection to the rotor. The hub, which is 
shown in Figs. 6 and 7, on page 90, is a built-up 
structure consisting of a vertical and a horizontal 
arm. The vertical arm, the hub post, is the central 
vertical member shown in Fig. 6. On each side 
of it there are A-frames supporting the blades. One 
of the A-frames with the blade attached being lifted 


It is carried | 


They can be seen in Figs. 6 and 7. 
Lattice-work links, one of which is clearly shown in 
Fig. 6, connect the outer ends of the levers with the 
A-frames. The blades are pivoted to the A-frames, 
so that the pitch angle may be altered. They are 
mounted at the outer ends of shafts, clearly visible 
in Fig. 6, which pass through the frames. At the 
inner ends these shafts are connected by cranks 
and links to a hydraulic piston, the movement of 
which can displace the blades through an angle of 
99 deg. These shafts are carried on roller bearings 
at each end, one in the A-frame and the other in 
the hub. The outer bearing takes both radial and 
thrust loads. 

From what has been said it will be clear that the 
blades have three movements. The first is rotation 
as a whoie with the main shaft at a speed of 28-7 
r.p.m.; as the blade span is 175 ft., this gives a tip 
speed of 15,785 ft. per minute. When being driven 


into position during erection of the plant is shown | at normal speed, centrifugal force holds the blades 


in Figs. 4 and 8, on this page and on page 90. 


As | nearly at right angles to the main shaft, but sudden 


will be clear from Figs. 6 and 7, the A-frames are | gusts may cause them to cone, forming the second 


pivoted to the hub post at the top and bottom. 


This | movement. 
allows them to swing outwards so that when a heavy | take place to a maximum of 20 deg. 


The arrangements allow this coning to 
It results in 


gust of wind strikes the blades, in the direction indi- | a decrease in the effective surface offered to the wind 


cated in Fig. 2, they can “ cone ” down-wind, to a| and checks the rise in speed. 


The third movement 


maximum of 20 deg., and so relieve the initial lig provided by the rotation of the blade shafts, so 
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itering the pitch angle, which is controlled by the | 
been 
arranged that the blades can be swung through an 


vernor. As already mentioned, it has 


angle of 99 deg. This extreme range has, how- 
poses. It is expected that in normal operation the 
range will be restricted to about 30 deg. 

Jehind the inner bearing on the turbine shaft, 
there is a gearbox which steps up the speed from 
28:7 r.p.m to 600 r.p.m. for the alternator. It is 
indicated at f in Fig. 2. The first step-up is made 
by a spur-gear on the main shaft which meshes with 
two pinions, one on each side of it in a horizontal 
plane. The shafts of these pinions carry double- 
helical gear whecls which mesh with a pinion on the 
output shaft. Between the alternator, shown at h 
in Fig. 2, and the gearbox there is a hydraulic 
coupling g, and beyond the alternator there is a 
direct-coupled exciter ?. The speed governor &, is of 
the Woodward type. On the output shaft, between 
the gear casing and the hydraulic coupling, there is a 
friction clutch connected to a motor-driven turning 
device equipped with a brake. When the plant is 
shut down, the clutch can be closed and the brake 
on the turning device applied. 
may be used to set the blades in any desired position. 
\t all times the unit is held with the rotor down- 
wind by means of a bull gear fixed at the top of the 
tower, just below the pintle girder. The gear 
onnects to gearing on the pintle girder and is 
driven by hydraulic transmission controlled by a 
vaw meter. The alternator is rated at 1,000 kW at 
8 power factor and generates three-phase current 
it 60 cycles and 2,300 volts. The leads are carried 
down the centre of the pintle shaft and connect 
to slip-rings mounted on a hollow slip-ring post. 
This post is an extension of the pintle shaft, about 
10 ft. long, with its lower end supported in a bearing. 
Brushes on the slip-rings connect to cables leading 
to a transformer bank in which the current 
stepped-up to 44,000 volts for connection to the 
transmission system of the Central Vermont Public 


Is 


Service Corporation. 

As already mentioned, when the Grandpa’s Knob 
site was selected, it that a wind 
capable of operating the plant would be available 
for about 4,000 hours a year. This was on the 
ssumption that the unit would start up in an 18 
m.p.h. wind and would cut out when the velocity 
exceeded 60 m.p.h. Existing records suggested that 
full power would be available for about 2,700 hours a 
year. With an 18-mile wind the plant would run at 
normal speed and low load, but it was considered 
doubtful if conditions would be stable enough to 


was estimated 


Bjustify operation at outputs much below 25 per cent. 


These questions can only be settled by the practical 
experience which is now being obtained. The 
‘rection of the installation was completed towards 
Mthe end of last year and experimental running was | 
being carried out in December. One of the im- 
ortant questions which experience will answer 
s whether a plant of this type can run satisfactorily 
n parallel with the hydro-electric units feeding 
he system to which it is connected. Its operation 
s entirely automatic, the control equipment being 
ssentially similar to those used in automatically- 
ontrolled water-power stations. The plant will! 
0 in, or out, of operation in accordance with the 
vind conditions prevailing. For the main part of | 
he information on which this description is based, | 
we are indebted to an article which appeared in | 
he issue of our American contemporary Power, for | 
| 


June, 1941. 








) INsTiruTion OF ENGINEERING LNSPECTION.— Mr. G. O. 
M.I.E.E., M.1.Mar.E. (Lloyd’s Register of 
hipping) has been re-clected President of the Institution 
Engineering Inspection. The new vice-presidents 
d at the same time are Group-Captain J. Sowrey. 
.C., and Colonel A. W. Sproull, B.Sc., M.1.Mech.E.., | 
1.E.E. By special resolution, passed at the annual | 
ral meeting, past-presidents are now ex-officio mem- | 
of Council and these include Sir John Greenly, | 


m\ atson, 


1.G., Lt.-Col. H. W. S. Outram, C.B.E., ely 
Embury, Major H. Myers, Mr. R. P. Wilson, | 
i. V. Senior, and Mr. Hal Gutteridge. Among | 


elected to the Council at the annual meeting were 
twin Gregory and Lieutenant-Commander R. B. | 
orne, R.N. (ret.). ’ 





r, been provided only for experimental pur- | 


The turning device | 
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Where a line is carried down a flight of stairs it 
| may sometimes occur that a catenary is of consider- 
| able length and that the ends are at substantially 
| different levels. A catenary is almost unavoidable 

in a curving stairwell. This case is considered in 
detail in an appendix. It is shown that the 
measured length should first be corrected for slope 
in the usual way, and then the length so corrected 
| THE accuracy required in the intermediate and should be inserted in the standard formula for cal- 
| terminal observations of length and level for the | culating the sag correction. Only if the slope is 
| purpose of slope correction has been discussed | very considerable, and the catenary long, need this 
|already. There remains the question how far the | refinement be taken into account. 
epquetimate femmala 2 Calculation is facilitated by tabulating corrections 
| ‘ | for various lengths and temperatures. It should be 
noted that, while corrections for slope and sag are 
H H# | in every case minus, the correction for temperature 
Vilt— )-L= = —— | may have either a minus or a plus sign. The tem- 
a ; ; sth: : | perature correction should be calculated on the 
| The corrections being taken to 0-0001 ft., the second | jorizontal length and not on the slope length, 
| term in this expansion ceases to be negligible when | though the difference is usually negligible. A con- 
its value exceeds 0-00005 ft., that is, when H is | yenient tabular form for calculation of the corrected 
greater than . 0-0004 L*, or 0-14 Li. lengths is shown in Table [V. It is taken from a sub- 
values are given below in Table II. | sidiary line of an actual survey and the observations 


| SURVEYS FOR THE 

|RECONSTRUCTION OF TUBE 
STATIONS. 

By T. M. Mecaw, M.Sc., A.M.Inst.C.E. 

| (Concluded from page 65.) 
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, is adequate. From the 
pet formula, the correction is 
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Calculated 


TABLE IL. 















































I 1 i 6 10 15 20 30 59 100 
H O-l4 0-32 O-54 0-80 } 1-07 1-34 1-81 2-65 4-47 
| 
TABLE III. 
Length of catenary (ft.) 10 15 20 25 30 
| 
Sag correction 00-0004 | 0-0013 0-0030 0-0059 0-O1L01 
TABLE IV. LINE TU. 
2 } : 4 5 6 7 8 
Remarks Chainage. Staff Reading Level Diff. Length H* Temperature | Corrected 
L. a4 Correction. Length. 
ft. ft. H | 
ae a = a " 
! “ 8-54 } 
2-33 8-51 0-03 2-33 0-0002 54 —62 | 
Ch. Pt 8-41 2-09 0-10 \ -. e . -09¢8 Fy 
19-00 9-71 7-62 f' 52 16-67 1-7926* 8 deg. F. | 
23-8 9-66 0-05 4:8 0-0003 | 
- - - | 
Ch. Pt. 0-355/11-225 1-565 Le.o 2. 914° 
37-6 5-030 s-e75 fee | =(1Ss siete 
54°0 4-97 0-06 16-4 0-O0001 | 
57-0 4-97 0-00 3-0 0 | 
: ~ - ‘ | 
T 68-3 4-965 0-05 11-3 0 | 
68-2789 3+ 2846 0-0037 | 64-990 
¢ Columa 5.—Lengths, which are differences of chainages in 
" a —— Column 2, may be readily checked by summation. 
Number Logarichm Antilog Column 6.—Exact formula. As corrections are required to 
the fourth decimal place and as this formula gives directly the 
a corrected length, and only by difference the correction, it becomes 
L 16-67 necessary to calculate vV( L? — H®*) to six significant figures, 
H 7°52 which calls for the use of 6-figure logarithms, although the origina! 
: values of L and H are not known to so high a degree of accuracy 
L+H 24-19 1 - 3836359 The effect of an increase of 0-001 ft. in the value of H is to increas» 
L H 9-15 0-9614211 the correction by 0-0005, while an increase of 0-01 ft. in L alters 
L? — H2 ®.4 V (L? — H?*) by 0-0113, but alters the correction only by 0-0013 
: » 2 7 " oe This, of course, is consistent with the principle explained above : 
Vv (L? — H?) 1 4:8774 eel og: ; - 
, 16-6700 namely, that the chainages and levels at intermediate points need 
. not be observed with quite the same precision as at the end points 
Correction 1-7926 of each length, as any errors in level tend to be eliminated unless 
- the slope changes very abruptly, while the total chainage is only 
sohhietee — —_—_— — — affected by the error on the correction (0-0013 in the example 
pam 
on , i pe 
Noras above) and not by the error in V (L a”). 


Column 7.—Sign of temperature correction must be clearly 
shown. Here 62 deg. F. is the standard temperature. The lower 
observed temperature of 54 deg. F. means that the tape has con- 
tracted and therefore overmeasures lengths; the correction is 
accordingly minus. 

Column 8.—Corrections are totalled and, after discarding the 
fourth decimal place, are applied to the mean observed length, 
thus arriving at the final corrected length. 


9° 


Column —For calculation of corrections, approximate lengths 
only are required but the exact mean of observed lengths is entered 
at th: foot of.the column. 


Column 3.—Booking of readings of level staff directiy saves 
unnecessary calculation of reduced levels, and allows level differ- 
ences to be easily obtained for entry in Column 4. The method 
of dealing with change points should be clear from the table. 


For values of H greater than these, the exact | are not quite of the accuracy desirable for a main 
formula should be used; such occasions will arise | line ; for instance, all the chainages and levels on the 
chiefly where lines have to follow a staircase. steep slope would be better read to two and three 

The formula for sag correction is based on the | decimal places, respectively. Normally the slide 


| mathematical catenary. Once the weight per foot of | rule will be found sufficiently accurate for all but a 


the tape is known and the standard pull fixed, correc- | few of the slope corrections where the approxima- 
tions for the particular survey can conveniently be 
tabulated. This table at once shows up the point Bess; 
at which errors in tension, ete., become important, | formula, /(L? — H*) — L, isemployed are indicated 
and up to what limits catenaries may be allowed. | by an asterisk in the table on this page, and the 
It is of considerable value to prepare such a table | details of the calculation are set out separately. 
before carrying out the field work. For a tape | The arithmetical operations can be readily checked, 
weighing 0-030 Ib. per foot and a pull of 10 lb., | and it is easy to refer back to any part of the survey 
the fizures are as shown in Table IIT. ‘if any question arises. 


tion 97, is used. Steep lengths, where the exact 
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If catenary corrections are required an additional 
column is provided for them. It may be found 
helpful, in recording lengths in the field book, to 
represent the line diagrammatically and to enter 
thereon the chainages and level readings as in Fig. 2, 
on page 84. 

The lengths of the lines in the traverse having 
been calculated, it is next necessary to calculate 
their bearings relative to the North point. For 
this it is usually sufficient to assume an approxi- 
mately correct bearing for one line, without troubling 
to determine exactly the true North. A bearing for 
one line having been determined, either arbitrarily 
or by astronomical or other method, the closed 
polygon constituting the main traverse is systematic- 
ally followed round and both the full circle and the 
quadrant bearing of each side is derived from the 
measured angles. To avoid treating each angle as 
a special case, it is helpful to adopt certain con- 
ventions. The “angle ABC” is understood to 
mean the angle swept out by a line travelling 
clockwise from BA to BC, while the bearing of BA 
differs by 180 deg. from the bearing of AB. Then, 
if the bearing of AB is already known to be @ and 
the angle ABC has been measured as 4, it follows 
that the bearing of BC is (@ 180 deg. + ¢), the 

or — sign being taken so as to keep the value of 
the bearing between 0 deg. and 360 deg. The 
quadrant bearing is then calculated as the difference 
of the full-circle bearing from 180 deg. or 360 deg. 
as the case requires. 

A suitable tabular form in Table V, 
making use of the example already set out on page 
64, ante. The polygon may be followed round in 
either direction, but the angles in column | must be 
in the proper cyclic order. 

The value of the angle ABC might equally well 
be written as 243 deg., but it saves a little trouble 
to write it as 243 deg. 360 deg. — 117 deg., 
as that is the form most directly obtainable from 
the table on page 64, ante. 

The next step is to reduce the lengths and bear- 
ings to latitudes and departures, and thence to co- 
ordinates. For this the form shown in Table VI 
will be found very compact. 

A still more compact form is to add log tan @ 
directly to log L cos @, so that the table reads : 
Line, L, 6; log L, log cos 6, log L cos @, log tan @, 
log L sin @, lat., dep. In this case, however, any 


is shown 


TABL 
1 3 3 
Angle Value ~ 189 
” 
dey deg 
ABC 118 62 
BCD 259 79 
CDA 46 134 
DAB 265 85 
TABL 
Line DE 
Length (L) 426-453 
Bearing (6) S. 28 deg. 41 min. 13 sec. W. 
Log L 2-6298712 
Log cos @ 9- 9431262 
Log L cos @ 2-5729074 
Latitude 374-108 


Log L 


2 -6298712 
Log sin@ 9 - 6812626 
Log L sin @ 2-3111333 
Departure 204-708 


error in log L cos @ is carried through to both lati- 
tude and departure. From the latitudes and 
departures the co-ordinates are calculated and the 
closing error for the polygon determined. The best | 
rule for closing such a traverse is that by which | 
each side is corrected according to the formula : 

Correction in latitude 

length of side 

sum of length of all sides 





== closing error in latitude x 
and similarly for departures. 

When the total error is small, this correction need | 
only be made by allocating it approximately to the 
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various sides. In distributing the error it may be 
desirable, in some cases, to have regard to the 
probable accuracy of each angle and side, as special 
difficulties may have been encountered in making 
one particular measurement, which is thus more 
likely to be in error than the others. When these 
polygons have been satisfactorily closed it becomes 
necessary to recalculate the corrected bearing and 
length of each line from its corrected co-ordinates 
if the difference is appreciable, and if the line in 
question is to be used for further accurate work. 
For locating detail and for plotting the survey, 
such errors are likely to be negligible. 

A brief reference to the systems of carrying a 
traverse down a vertical shaft seems desirable. 


E V. 
4 6 7 
Line Circle Bearing Quaitrant Bearing. 
deg deg 
AB $20 N. 40 W. 
Be 22 N. 22 E 
cD 101 8. 79 E 
DA 235 8. 55 W 
AB 0 N. 40 W 
E VI. 
EG GH 
109-129 63-405 
N. 38 deg. 20 min. 30 sec. W N. 68 deg. 21 min. 03 sec. W. 
2 -0379402 1 - 8021235 
9- 8936950 9 - 5669340 
1 - 9316352 1 - 3690584 
+ 85-435 +23 -391 
2-0379402 1 - 8021235 
9-7939112 9- 9682308 
1-8318514 1 - 7703543 
— 67-897 58 - 930 


Two methods are available and for this type of work | 
either will give sufficient accuracy; they are co-| 


planing and the Weisbach method. In the case of 


long traverses carried underground from such a/| 


shaft, the relative merits of the two systems in 
their most refined forms are in dispute. Both 
depend on hanging a pair of wires down the shaft, 


| spaced as widely apart as possible, and with heavy 
i 
|employed, carrying heavy lead weights suspended 


plumb bobs on the ends. Piano wires are usually 
in buckets of water at the bottom, so as to damp 
down the oscillations of the wires. In both cases, 
the wires require to be brought closely into line 





'and located from R and U independently of the 
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R 
stations on the surface and 
underground; for this it is 
helpful to pass the wires over 4 
screw shifters at the top. 

In the co-planing method, 
a surface theodolite station 
and an underground one have to be brought 
into exact alignment with the wires. In Fig. 3 
S and U represent the surface and underground 
stations, respectively, in line with the wires W,, W,, 
hanging down the shaft; R and V represent the 7) 
adjacent points of the traverse. The distances SW 
and UW should preferably be about equal to the! 
wire spacing W, W,. The instrument is set w 
over the approximate position of S, and by mani 
pulation of wires and instrument the three points 
S, W, and W, are brought into exact alignment. 
Once this is done, the wires must be left completel; 
undisturbed until the whole operation is finished. 7 
The point S is marked and the angle RSW is 
measured. For accurate work, the theodolit. 
should then be transited and again lined in, without 
altering the wires. A slightly varying point S’ is 
again marked and the angle RS’W measured. These 
operations are repeated as often as necessary for the 
accuracy required and the mean position for S is 
finally marked and located as an ordinary point of 
the traverse from R. The length SW, is accurately 
measured. These operations are repeated under- 
ground from U, of course without touching the 
wires. This enables the lines RS, SW,, W,U, and 
UV to be treated as ordinary lines of the traverse. 

In the Weisbach method, the points S, W, and W, 
should be nearly but not exactly in alignment. The 
survey stations S and U (see Fig. 4, on this page) can 
be established in a permanent manner beforehand 


with the proposed theodolit j 
: 


* 


operations with the wires. The work to be done 
while the wires are in position in the shaft then 
consists of measuring in the ordinary way the anzle: 
RSW,, W,SW, and W,SR, and the lengths 
SW,, W, W, and SW, at the surface, and th 
corresponding angles and lengths underground 
The “ Weisbach angle,” W,SW,, should not lx 
more than a few minutes of arc at most, in which 
case the triangle is so flat that: SW, + W, W, 

SW, and UW,+W,W,=UW,. As a 
venient working system the surface length should 
first be measured, then the surface and underground 
angles, and finally the underground lengths, includ- 
ing the length W,W,. The check on the length 
W,W, helps to ensure that the wires have not 
moved during the operation, and that they are 
hanging freely without fouling any part of the shaft 
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r touching the sides or bottom of the buckets of | 
ater at the foot of the shaft. 
From the measured angle W, SW, and the lengths 

f the sides, the remaining angles SW, W, and 

SW, W, are calculated by the rule of sines : 


sin SW,W, sin W,8 


sw, 
W, We 
if the angles are so small that they may be regarded 
S proportional to their sines and rule becomes : 

SW, 


SW, W,W, 


W, W, SW,, 

which the values of the angles may be conveni- 
ently expressed in seconds. No advantage, except | 
an arithmetical check, is gained by calculating the 
third angle of the triangle when the triangle is so 
fat that SW, + W, W, = SW,, as this relation 
automatically ensures that the angles of the triangle 
will sum up to 180 deg. If the lengths SW, and 
W,W, are both about 10 ft., then, if W, is 0-03 ft. 
out of line, SW, differs from the sum SW, + W,W, 
by 0-0001 ft. only (as shown in the previous discus- 
sion on the banding of lines) which is not measurable. 
lhe angle W, SW, is approximately 0-003 radian, 
say 10 minutes or 600 seconds, and for this angle 


in 6 i de F 1 
6 


6 
-o that no appreciable error can arise from the use 
of the approximations suggested above if the triangle 
s of these proportions. 

Again, in such an example, the lengths need not 
be measured with extreme accuracy so far as the 
calculation of angles is concerned. An error of 
| second in the calculated angle SW, W, would be 
an error of 1/600 of 10 ft., @.e., about 


- 0 -OOO0L ; 


caused by 
in the measured length SW, or W, W,, which 











* in., 
s so large as to be almost impossible of occurrence 
f normal methods are employed. On the other 
hand, the distance from S to one wire must be 
| ‘ 
ra 0 ae * 
| *3 = 
“ENGINEERING” 


measured as accurately as the rest of the traverse, 
while the length W,W, should be measured as 
accurately as possible at the beginning and end of 
operations in order to detect any disturbance of the 
wires. Consequently, it is best to measure all the 
lengths to the usual standards of accuracy. It is 
clear that the principal source of error in this 
operation lies in the sighting of the wires, which may 
unavoidably be swinging slightly at the bottom. 
From the measured lengths and the measured and 
calculated angles on the surface and underground, 
the traverse is then reduced to co-ordinates in the 
usual way, utilising either W, or W, as if it were an | 
ordinary station of the traverse. 
Appendix.—Catenary having Difference of Level 
between the Ends.—For a tape of weight W per unit 
length, and with a standard (horizontal) pull P, | 
Fig. 5, the equation of its catenary curve is : 
P wu 
y= 2 (cosh 1) 


P 
and the are length is : 
..~ oe 
—sinh —. 

w I 


g: 


In measuring a line of this character the observed | 


quantities are : 


arc => 8, — 8» 
height = y, — y, = H 
tension = P 
From these it is required to calculate the horizontal | 
distance, which is— 
a, —%,= 


L. 





| ducted in Canada to make further economies possible. | 
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Then : 
H = ¥; — ¥2 = = (cosh > — cosh <3) 
2 P sinh § © (x, x). sinh 5 (1 22) 
S= 8, — 8 = = (sin 77) _ sinh “s) 
2 P cosh 4 . (x, + 24). sinh } ps - 25) 
Ss? — H? =455 sinh? “ oP -p (cosh? 45 pn ad 


— sinh? } Bm : z,)) 


re wi 
“a sinh® oP 
nt w L .¢ (Ss? — Ht). 
sinn 2 P 5 VV 


jcannot take place. 
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While there has been a substantial development in 
the processing of milk and eggs by dehydration, the 
industry which has received the greatest publicity and 
aroused most public interest is the dehydration of vege- 
tables. During the war of 1914-18, a substantial quan- 
tity of dehydrated vegetables was prepared and shipped 
to Europe, primarily for the use of the United States 
forces, but the vegetables were not popular owing to 
poor flavour. The last few years, however, have s2en 
a revival of interest in the dehydrated vegetable 
industry. This revival, curiously enough, has been 
based upon discoveries made in research work carried 
out for a rival industry, namely, the quick-frozen food 
industry. In the early days of the latter industry the 
same problem of poor flavour arose. Research indicated 
that this was due to the activity of enzymes—the 
biological catalysts present in all living matter without 
which the chemical changes necessary for its existence 
It was discovered by pioneers 
in the frozen-food industry that a pre-heating or 

“ blanching ” process, immediately prior to freezing, 


Now /(S? — H?®) is the length corrected for slope prevented the activity of the enzymes while the food 


alone by the ordinary rule. Write ./(S? — H?) = 





Then : 
»L 
> sinh~ — P 
wT w T 3 w 5 TS 4 
2P 48 P® °°. 
whence, 
fides u* T? 3 uw* TS a : 
24 Pp? 640 P® 


r. | 


remained frozen, and as a result the flavour remained 
| unaffected. For a number of years the industry in the 
| United States has been slowly growing and a survey 


| conducted last year by the United States Department 


| duced slightly less than 5,000,000 Ib. 


The third and subsequent terms will be negligible | 


| in all practical cases, so that the necessary formula 


is : 
w* T? 
24 p> 
This is the ordinary formula for sag correction except 
that T, the length already corrected for slope, is 
used in place of the gross measured length. 


L=T- 











PRESERVATION OF FOOD BY 
DEHYDRATION. 
Tue need for concentrated food always great 
under war conditions; and the present serious pressure 
upon Allied shipping facilities has rendered it essential 


18 


that those foods which have to be imported shall 
occupy the least possible space. On the average, 
1 Ib. of fully-dehydrated food is the equivalent of 


15 lb. of the same product in its original form. Thirty 
dozen eggs in the shell, packed and crated for shipment, 
occupy 2} cub. ft.; dried, the same number take 
slightly more than } cub. ft. The saving in shipping 


space is obvious. Meat extracts are prepared by the 


removal of the fat and albumen, the addition of 
salt, and evaporation in vacuum; 1 Ib. of extract 
is ordinarily obtained from 25 Ib. of lean meat. It is | 


stated in a publication issued by the Economist’s 


| Department of the Royal Bank of Canada, Montreal, 
| that packing companies in the United States report | 


that experimental methods of producing a true dehy- 
drated meat, namely, one which can be subsequently 
restored to its normal character, have been successful, 
at least in regard to beef; pork is apparently too fat 
for such treatment. If this process can be operated on | 
a commercial scale as successfully as in the laboratory, 
valuable savings in shipping space will be realised. 

Asa result of investigations carried out before the war, 
the New Zealand Dairy Research Institute has perfected | 
a method of dehydrating butter, and a trial shipment | 
of 400 tons of this product made to Great Britain | 
last year was well received. Other concentrated | 


milk products are evaporated or condensed milks. | ..o - 
| Large shipments of these products are being conveyed | ee 


regularly from Canada and the United States to Great 
Britain. Milk in powdered form occupies only about 
one-quarter of the space taken by evaporated milk and | 
approximately one-eleventh of the volume of the | 
original fluid milk. Experiments are now being con. | 


Dried milk is usually packed in loose powder form in 
tins or small containers, but half a ton of milk was | 
recently sent from Ontario to Great Britain in the form 
of solid blocks, packed in large cartons. 

Until last year the drying of eggs has only been 
| carried on in the North-American Continent on a com- 
| paratively small scale, and industries using dried eggs 
| have depended upon China for their supplies. In 1939, 
| the United States egg-drying industry prepared only 
| 10,000,000 Ib. of dried egg ‘products. By 1941, however, 
| the output had been increased to 45, 000,000 Ib., and in 
the current year is expected to reach 150, 000,000 Ib. 
Egg drying in Canada -has also begun to expand. 





| for example, should be “* blanched ” 


| maturity at which dehydration should take place. 
| far, it appears that no vegetables which are woody or 
| fibrous have produced satisfactory results. 


of Commerce indicated that 15 commercial plants pro- 
of dehydrated 
vegetables in 1940. The increased demand for food 
products in the United States, both for the Forces and 
for shipment abroad under the “‘ lease-lend ” agreement, 
however, has aroused widespread interest in the indus- 
try. At the beginning of June, the United States 
Department of Agriculture published a programme 
giving technical assistance and priorities on materials 
for food processors desirous of converting their plants. 
Compared with the 15 plants producing 5,000,000 Lb. 
in 1940, it is reported that there are now 113 companies 
operating dehydration plants which have an aggregate 
annual productive capacity of 125,000,000 lb. 

During the last few months, the Canadian Govern- 
ment has been actively encouraging experimental work 
in the dehydration of vegetables, and this work has a 
larger basis of research than is the case in most coun- 
tries. For nearly 20 years, namely, since the formation 
of the Dehydration Committee by the Department of 
Agriculture in 1923, experiments have been carried on 
to determine the best methods of dehydrating Canadian 
apples, and the experience gained is now being applied 
to the dehydration of vegetables. Canadian tests 
indicate that dehydrated vegetables can be of fine 
flavour and retain from 50 per cent. to 75 per cent. 
of the original vitamin content. Five experimental 
dehydration plants have been operating for some 
months, processing potatoes, carrots, turnips and 
cabbages from the 1941 crop. 

The dehydration process used in the case of vegetables 
involves careful cleaning and cutting into small pieces, 
shreds or flakes. These are then “ blanched” in 
steam or boiling water and placed in the drier. While 
the amount of moisture which should be left varies 
with the particular vegetable, it should never exceed 
7 per cent. and the best results indicate a moisture 
content of between 3 per cent. and 5 per cent. Sub- 
stantial progress has already been made in research 
into the pre-treatment of the vegetables. Cabbages, 
in steam, potatoes 
in plain water and carrots in salt water. Investigation 


|is continuing, however, into the actual drying of the 


vegetables and particularly as to the proper stage of 
So 


Soft fruit, 
such as raspberries or strawberries, is reduced to a 
pulp, after the preliminary cleaning and “ blanching.” 
This pulp is forced out over a heated drum, and when 
drying is completed it somewhat resembles coloured 
This filmy layer is broken into small 
fragments for packing and storage. It is reported that 
the original flavour and colour of the fruit is well 
| maintained. 

The handling of milk and eggs requires a different 
process. After testing and preliminary sterilisation, the 
liquid is sprayed into a drying chamber where hot air 


|in constant motion reduces it to a powder which falls 
| to the floor. 


Although dehydrated foods can be kept 
under conditions of ordinary storage, they require 
special care in packing. Metal containers are unneces- 


| sary, but the cartons must be impervious to moisture, 
to changes in temperature, and to the attacks of insects 
and rodents. 
removal of the oxygen in the container and its replace- 
ment by an inert gas prevents any 
chemical change. 


Canadian experience also indicates that 


recurrence of 





Stock RETURNS OF TIMBER.—The Timber Control 


| Deliveries to Great Britain in 1942 are expected to | Department have fixed August 29, September 26, Octo- 


have been shipped in the dried form. 






| reach 45,000,000 dozen eggs, and since February 7 all | ber 31, November 28, and January 2, 1943, as the dates 
for returns of private stock for the next five months, 
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224-IN. SWING COMBINATION 
TURRET LATHE. 


L~ order to utilise to the full the advantages of modern 
cemented-carbide tools, of which Ardoloy may be 
cited as an example, it has been necessary to remodel 
many types of machine tool to meet the increase in 
rigidity and durability involved by their 
employment. The capstan and turret lathes manu- 
factured by Messrs. Alfred Herbert, Limited, Coventry, 
have undergone many changes of the kind indicated 
since the new cutting technique was developed An 
example is afforded by the firm’s No. 9 combination 
turret lathe, the latest design of which is illustrated 
1 to 3, on this and the opposite pages. The 
standard machine has a swing over the bed covers of 
224 in., and over the cross-slide of 124 in. A modifica 
tion of the lathe has proved useful, particularly in the 
sircraft industry, for dealing with lighter and larger 
work. This modification consists of raising the centres 
by 4}in. In both patterns the maximum distance from 
the face of the turret to the end of the spindle is 5 ft., 
the spindle being flanged for carrying chucks, which are 
bolted to it. As the term “ combination ” implies, the 
lathe can be used for screw-cutting as well as for turning 
and facing. An optional attachment enables internal 
or external tapers to be turned up to a maximum 
length of 13 in. and of 30 deg. included angle; taper 
threads can also be chased. 

While the general construction of the lathe will be 
apparent from Fig. 1, this view gives no indication of 
its drive, but the headstock may be driven either by 
a single pulley from a line-shaft or by a motor carried 
on an independent base. This latter drive is illustrated 
in Fig. 2. The motor is either of 10 h.p. or 15 h.p. for 
2) 550 volts two-phase or three-phase 50-cycle current 
or 200/500 volts direct current. The type of motor 
employed is selected for overload capacity and pro 
tection moisture swarf. Transmission 
by means of V-ropes housed in guards. Belt tensioning 
is effected by tilting the motor seat, which is pivoted. 
The electrical equipment is contained in the motor 
base and has been specially designed to conform to 
the characteristics of the machine. Start and stop 
push buttons are mounted on the top of the feed box, 
as will be seen on the entreme left of Fig. 3. 

The spindle is 4} in. in diameter and is carried in 
the headstock in bronze bearings with white-metal 
bushes. There are 16 spindle speeds with a range of 
from 14 r.p.m. to 403 r.p.m. in forward gear and 4 
reverse speeds of from 14 r.p.m. to 54 r.p.m. The 
changes are made through gears of heat-treated chrome 
steel sliding on shafts of similar material. An inter 
lock prevents a change being made from a high forward 
speed to a high reverse speed. The method of select- 
ing the spindle speeds is easy and reference to the 
upper part of Fig. 3 will show the interesting patented 
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arrangement adopted. Near the centre of the illustra- 
tion will be barrel-like casing with a bracket 
carrying a speed-s*lecting spindle rotated by a notched 
knob. Between the bracket and the casing is a dis 
with the different spindle speeds marked clearly on its 
periphery. This dise is turned by the knob, and in 
contact with it is a second disc which can be identified 
by the flat formed on it. This dise bears at two points 
on its periphery a diagram showing the direction of 
rotation of the. spindle and is turned by the small 
knobbed lever screwed into the flat. Immediately to 
the left of the casing are three levers attached to 
concentric shafts, while still farther to the left 
a short lever. A long starting lever on top of the head 
stock completes the spindle-speed controls 

The partic ular speed desired is selected 
The central position of the starting lever is the neutral. 
When it is moved to the right eight of the forward speeds 
and when moved to the left the other 
selected from. To engage one of these 
speeds the short lever at the side of the headstock is 
moved over to the right as is also the end disc on the 
barrel, the diagram then its periphery 
showing that the spindle will rotate in the forward 
direction. The notched knob is turned until the par 
ticular speed desired occupies the top position on the 
graduated peripheral dial. This movement brings 
into view, in a window on top of the barrel, three 
parallel arrows which point in the directions in which 
the three adjacent levers are to be moved; in Fig. 1, 
the two levers nearest the headstock have been moved 
over to the right while the outer one has been moved 
to the left. In Fig. 3 all three levers are moved over 
to the left. When this rapid and simple setting has 
been made, the starting lever is moved from the neutral 
position either to the right or to the left according to 
that group of eight in which the selected speed is to 
be found. The appropriate movement of the starting 
lever is indicated by letters on the top of the barrel 
into line with which fall the figures on the peripherally 
The reverse speeds are selected in a 


seen a 


is 


as follows 


are available 


eight can be 


visible on 


graduated dial. 
similar way, except that the short lever and the end 
dise of the barrel are turned to the left. If the starting 
lever is moved to the right, one of four reverse speeds 
can be sclected and if moved to the left one of four of 
the forward speeds is available. The diagram exposed 
on the end dise gives the direction of spindle rotation 
while letters on the barrel indicate the position of 
the starting lever so’ that no confusion is possible 
as to the speed in reverse. When the starting lever is 
returned to the neutral position a brake comes into 
operation to bring the spindle quickly to rest. 
Referring again to Fig. 3, the feed box with its 
controls is visible in the lower left-hand corner and is 
also to be seen in the same position in Fig. 1. The 
box, of course, determines the movement of the cross- 
slide and turret saddles. Of the two shafts seen emerg- 











10 Turret Toots 


ing from the box in Fig. 1, the upper one actuates the 
lead screw for the chasing attachment on the slide 
while the lower one prov ides the croas-slide saddle @ 
and turret saddle movements. Dealing with the latt 
first, since the chasing mechanism may be detache 
when not required. as in Fig. 3, it should be noted 
that the feed box provides eight automatic feeds 


with a range of from 40 cuts to 480 cuts per inch, t 
the cross-slide saddle and turret saddle in both diré 
tions. The changes are made by manipulation of 
pilot wheel and two levers, a slipping clutch being 
incorporated to protect the feed q 
levers, seen above the pilot wheel which has an ind 
If the lever 


mechanism. The 


cating dial, are operated as follows 
the left moved to the left, shown, the cutting 
traverse in If it moved to the righ 
this traverse is in the normal forward direction. 
lever on the right, when moved to the left, enab 
coarse cuts to be selected, and fine cuts can be obtain 
when it is moved to the right. The vertical lever s« 
below the pilot wheel is that of the isolating swit 
The cross-slide, which has front and rear tool posts 
a common slide, has both longitudinal and transver 
traverse, the feed being applied by levers on the sadd 
apron. Handwheels are provided for the rapid manip 
lation of both motions. The lead screw for the chasing 
mechanism is carried on the side of the bed and th 
saddle is traversed by engagement of a half-nut wit! 
the screw. The mechanism will cut four differer 
pitches, either right-hand or left-hand, for each lea 
These four pitches are multiples of the lead 
pitch; thus, of 4 threads, 8 threads 
12 threads or 16 threads per inch can be cut from a lea 
screw of 4 threads per inch. \ quick-retracting 
mechanism ensures the withdrawal of the chasing to 
from the work at the time the half-nut 
withdrawn from the lead screw A set of seven lea 
screws will cut 28 screws, from 4 threads to 28 threads 
per inch, and a set of sever metric lead screws will « 


Is as 


Is is 


reverse 


acrew. 


acrew acrews 


same 


28 screws from 7 mm. to | mm. pitch. 

The turret is hexagonal and is mounted so as to 
practically frictionless; it can thus be easily an 
safely rotated by hand irrespective of the weight ar 
uneven distribution of the tools and holders. Tw 
holders only are shown in place in Fig. 1, both being 
arranged to engage with the overarm steady attache 
to the top of the headstock. The lathe is shown 
Fig. 1, arranged for dealing with steel parts, and, 
consequence, provided with a_ cutting-lubricant 
supply system to serve the turret tools. The pipes of 
this system must, of course, move with the turret an 
are, therefore, supported by a bracket projecting fron 
and bolted to the turret saddle so as to afford room for 
long tools to pass them when the turret is indexed 
A separate pipe system on the headstock provides 
cutting lubricant to the cross-slide tools. In addition 
an internal supply to drills and boring bars can 
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ided if required. A pump is fitted for the cutting- 
ibricant supply, with a drive to the type of 
iin drive adopted. The turret saddle is provided 
vith quick power traverse in both directions to relieve 


suit 


the operator of unnecessary fatigue, but, at the same 
time, a large capstan handwheel enables hand traverse 

be effected when required, this wheel being auto- 
matically disconnected when either the quick power 


| traverse or automatic feed is in use. 


Both the turret saddle and cross-slide saddle have 
mgitudinal traverse regulation by means otf the hexa- 
gonal stop bar seen running below them in Fig. 1. 
The bar is in two parts, that on the left, for the cross- 


slide saddle, being turned as required by hand, while 


that on the right, for the turret saddle is automatically 


ndexed as the turret is rotated. \ patent device. 
S however. enables both parts of the stop bar to be 
ljusted together to accommodate variations in the 


Length dimensions are 
by 


ength of forgings or castings. 
luplicated to a fine degree of ac 
ndicators, which enable the same amount of pressure 


uracy means OL 


} to be put on the stops of both the saddles for each* piece 


f work. Accurate duplication of diameters is ensured 
y a square stop bar fitted to the cross-slide. This 
ir is rotated by the small knob seen to the right of 
the cross-traverse handwheel in Fig. 1. It is protected 
trom swarf by a hinged cover. The prismatic ways on 


hich the saddles slide are finished by the firm’s 
Flamard ” process, which gives a hardness of 478-555 
brinell. They have, in consequence, wear-resisting 


ialities which ensure the maintenance of their original 

curacy for long periods. At the same time, in order 

» safeguard the ways from damage by dropped tools 
r work, cast-iron covers are fitted in front of the cross- 
slide saddle. The covers are in contact with the ways, 
thus excluding dirt and swarf, and the ways are con- 
tinually lubricated and are kept clean by felt pads on 
both saddles. The prismatic ways have proved to 
give adequate support to the saddles, which are both 
perfectly rigid under the heaviest cut the tools are 
ipable of making. The bed is heavily ribbed to 
provide ample resistance to the stresses set up by such 
uts. The clearance between the ways is such as to 
ermit swarf to fall through the bed even when of the 
olume resulting from the use of modern cutting tools. 
The swarf and cutting lubricant are retained in a sheet- 
etal tray bolted to the legs of the bed. 








\.C.B. Brass Incors.—In January, 1941, the Non- 
Ferrous Metals Control offered until further notice to 
chase bras; ingots at 351. per ton, f.o.r. makers’ works. 


ese ingots were to a fixed specificat'on and were known 
N.C.B. brass infzots. We by the Joint 


ffer is 


are informed 
now 


thdrawn. 


LATHE ARRANGED FOR Motor Drive. 
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POWER AND AUTOMATIC OPERA- 
TION OF SOOT BLOWERS.* 


By R. J. Guinx, M.I.Mecn.F. 


(Continued from page 76.) 


So far as the furnace walls themselves are concerned, 
it is exceptional that blowers have to be considered 
for the dislodging of slag formation. However, great 

has to be exercised in this undertaking, for if 
slag forms and is loosened it is likely to damage 
the equipment. Where furnace walls do slag, severe 
difficulties may met with, the blower nozzles 
themselves can be prevented from discharging against 
the deposits. In regard to the front rows of boiler 
tubes, it has been found that improvement can be 
obtained by the provision of a slag screen, in which 
the lateral and vertical spacing of the first few rows 
of the boiler tubes is increased, thereby preventing the 
bridging of slag between tubes and permitting the steam 
discharged from the blower to enter and penetrate the 
heating surface immediately behind the screen. There 
is another factor of major importance in connection 
with this part of the heating surface, namely, the 
velocity of the gases. If the area of gas space through 
the front rows is restricted either by deposits or by a 
baffle arrangement, the gases and particles in suspen- 
sion will be speeded up and the rate of fouling adjacent 
-o the restriction will be increased. Furthermore, the 
exit velocity from the front rows of tubes will be 
increased and the ash particles delivered with impact 
against the superheater surface, unless an adequate 
chamber is provided to enable the gases to slow down 
so that some of the ash particles may fall out of 
suspension. 

To the advantages of this chamber there may be 
added the possibility of providing single-nozzle soot 
blowers ahead of the superheater, which, depending 
on the arrangement of the heating surface, are capable 
of sweeping the whole of the surface forming the 
entrance to the superheater. Where space permits and 
temperatures are high, it is sometimes possible to space 
widely the first rows of superheater tubes, with bene- 
ficial results. Deposits in the front rows of boiler tubes 
and in the superheater may affect the final steam 
temperature, possibly to the extent of 50 deg. F., af 
blowing periods, so that either by-pass or attemperator 
control, or both, can perform a very useful function in 
this respect, quite apart from compensating for the 
varying heat absorption in the furnace, changes in feed 


care 
heavy 


he 


as 


* Paper entitled “‘ The Soot Blower, with special 
reference to the present position of Power and Auto- 
matic Operation of Mechanical Blowers,”’ read at a joint 
meeting of the Institutions of Mechanical and Electrical 


Engineers, held in London on June 25, 1942. Abridged. 
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AND FEED-CHANGE GEAR. 


temperatures and the control of temperature at some 
predetermined level over a range of loads. Where long 
pendant superheaters are provided, single-nozzle blowers 
can be arranged to clean the first pass, leaving the 
remainder to either mass or multi-jet element blowers, 
depending on the distance from the heating surface at 
which these can be conveniently disposed. If there is 
a tendency to slagging, the interweaving of the super- 
heater surface with the boiler heating surface aggravates 
these conditions, more especially when the design of 
the boiler debars the possibility of arranging the blower 
within a reasonable range. Passing on to the con- 
vection heating surface and the economiser, it 
usually practicable to arrange either mass or multi-jet 
blowers satisfactorily, but the depth of the banks should 
be limited to accord with the penetration obtained 
with these types. It has been found possible to apply 
single-nozzle blowers effectively in these cooler zones 
where space permits. 

The cleaning of economisers, however, is not simple, 
as designs vary from small-diameter plain tubes closely 
spaced to those with extended surfaces in the form of 
gills, fins or needles. Prior to the introduction of 
extended surfaces, all vertical-tube cast-iron economisers 
were equipped with continuously operated scraper gear. 
The necessity for this device emphasises the point that 
the angle of inclination of the tubes forming the 
heating surface has little effect, so far as bonded or 
sublimated deposits are concerned. In the of 
deposits in the region of the furnace and front rows, 
however, the adhesion will be controlled by the gas 
temperatures and tube pitching, but accentuated by 
gas velocity. For similar conditions, the extent of the 
adhesions is unaffected by the inclination of the boiler 
tubes. The important feature to be observed is that 
the heating surface to be swept should be suitably 
located relatively to the blowers, so that the whole 
length and depth of the tube heating surface can be 
brought within effective range of the blower. 

In the case of air heaters, the difficulty of removing 
the deposits of dust and arresting corrosion at the cold 
end constitutes perhaps the most serious problem in 
connection with the availability of the boiler unit. 
Soot blowers of all types are employed. In certain 
cases air is recirculated to increase the entering air 
temperature. It would appear that higher outlet gas 
temperatures at some smail sacrifice in efficiency are 
warranted as a palliative to avoid these costly arrange- 
ments, as well as air and/or gas by-passes which may 
have to be provided. For example, a reduction of 
25 deg. F. in exit-gas temperature represents possibly 
a gain of 0-5 per cent. in boiler efficiency, but, depend- 
ing on the fuel and method of firing, it may lead to 
more time out of service for cleaning the air-heater and 
a net loss over a period. Design may have already 
proceeded too far in the direction of obtaining efficiency 
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by means of low exit gas temperature and better results 
may be obtained by attention to other details. For 
stoker-fired units the conditions of operation under slow 
tires or light load almost certainly contribute greatly 
to the choking of the gas passages, and when this occurs 
there is no alternative but to shut down for either hand 
cleaning or washing down with chemical fluid 

Under certain conditions the building-up of deposits 
may even affect the induced-draught plant and result 
in out of balance, and also give rise to corrosion of 
the ducts, fan casings, etc. Deposits in the cooler zones 
of the boiler and in the economiser and air heater, are 
notably less on pulverised-fuel fired boilers than on 
stoker-fired boilers using the same coal. The chemists 
may ultimately decide the exact reasons for this; but 
it may be assumed for the present that the higher 
percentage of alkaline ash in its finely divided state 
neutralises some of the free acid in the gas. It should 
be remembered, however, that the high percentage of 
dust in suspension may have some effect, and also the 
fact that pulverised-fuel fired boilers seldom operate at 
a low load for more than a few hours and are never 
banked. 

The chilling effect of reducing load or shutting down 
a boiler may detach deposits. Where molten slag has 


adhered to the tubes or the surfaces adjacent to them, |the “Surfaces Chart,” 


no soot blower discharging air or steam is effective. 
Hand water lancing at intervals may crack off this slag 


zones of slag-tap furnaces, a telescopic power-operated 
jet can be used. If it is found that the bonded deposits 
in a boiler fail to come away under the action of soot 
blowers or at reduced load, then, when the boiler is out 
of service, the careful application of low-pressure steam 
jets will saturate this deposit and will usually remove 
itin 48 hours. When superheater surface is inaccessible 
to blowers and tends to choke or reduce boiler capacity, 
it may be treated at intervals (possibly 2, 4 or 6 weeks) 
by means of water spray while the unit is steaming at 
reduced load. A long tube with nozzles disposed along 
its length is inserted through a door, the tube being 
placed transversely in relation to the boiler tubes, and 
being arranged so that it can be turned axially during 
the period in which water is passed through it. Water 
supplied at a pressure of about 50 lb. to 100 Ib. per 
square inch is sprayed on to a portion of the heating 
surface within range of the nozzles. After a pause, 
to enable the deposit to heat up again, a second applica- 
tion of water spray generally causes all the slag to fall 
away. The tube is then moved forward and the cycle 
repeated. Suitable elements can be provided for this 
service and the operation takes only a few hours, after 
which the spray tubes are dismantled. 

The soot blower is normally supplied with super- 
heated steam, but for certain purposes saturated steam 
is more effective: though, owing to condensation, the 
quantity of feed water wasted by the drainage of the 
supply system precludes its general use. The future 
design and rating of boilers depends to a great extent 
on the development of the means of cleaning, and, as 
raw water is cheap, it may well be that it will eventually 
supersede the use of steam. In the meantime there is 
a useful field for experiment in the introduction of raw 
water either as a jet or as a spray. It is generally con 
sidered that, except in special cases, air blowing is less 
effective than steam and more expensive in maintenance 
and compressor equipment. The use of compressed air 
for blowing, upto the present, is mainly confined to hand 
lancing and to marine boilers, where water must be 
conserved. The use of explosives has been examined 
and abandoned but the shot gun skilfully handled has 
been demonstrated as an effective weapon against local 
bird-nesting, as has also the introduction of sand in the 
jet of an air blower. 

(To be continued.) 








SALVAGE OF Rope aNnD Rags ON L.M.S. RAILWAY. 
We are informed that 450 tons of rope, string, sacking 
and rags have been salvaged by the London Midland and 
Scottish Railway Company during the last three months. 


The total includes torn and unusable coal bags, which 


were regarded as useless before the war. They are now 
used for papermaking. 
Fire LappER FoR OLDHAM.—-A motor turntable fire | 


ladder has recently been delivered to the National Fire 

at Oldham, Lancashire. The ladder, | 
which is in four sections, is capable of extension to a} 
height of ft., and is of welded construction. The | 
rungs are covered with non-slipping and heat-insulating 
Automatic safety pawls are provided on each 


Service steel 


material. 
section of the ladder, so that, when in use, the sections 
rest on one another independently of the extending ropes. 
Four jacking-up screws are carried on swing members 
and provide a rigid base under the chassis framing when 
the ladder is in use. The ladder, which has been built 
by Messrs. Merryweather and Sons, Limited, Greenwich, 
S.E.10, mounted on a Leyland “ Titan ” 


London, is 


chassis 





ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s. net, 
| or 2s. 3d. including postage. 
| Camouflage Paints.—Issued war-emergency 
standard, specification No. 987-1942 embodies the 
requirements previously incorporated in the Civil 
Defence Camouflage Establishment Specifications, 
C.D.C.E. Nos. 1 and and is based essentially on 
pertormance requirements. 
most commonly used for camouflage purposes are flat 





as a 


oil paint, oil-bound water paint, bituminous-emulsion | 


paint, and wool-grease emulsion paint. The specifica- 
tion contains data regarding special tests for paint 
which is required for application to such surfaces as 
cement, concrete or asbestos cement, and also for 
paint to be applied to asphalt and similar bituminous 
surfaces. An appendix deals with the question of the 
| type of paint which is suitable for application to various 
surfaces. This appendix, which is generally known as 
has been printed in loose 
leaflet form for separate distribution. (The leaflet is 


| obtainable, price 6d. net, or 8d. postage included, from 
and, if the condition is a usual one, such as in certain | the Institution, quoting reference No. C.G. (C.), 579.) | 
|The price of the specification itself is 
| 28. 3d. postage included 


2s. net, or 


Lead-Base Priming Paint.—A new war-emergency 


| specification, No. 1033-1942, covering lead-base priming | 
| paint for the protection of steel sheet, has been issued 
junder the authority of the Ministry of Works and 
Planning. It was originally intended to deal only with | 
priming paints within the range of the standard brown | 


camouflage colours, but as the paint covered by the 
specification is suitable for a variety of purposes, it 
has been considered that it would be of greater use if 
a short range of colours were laid down. Thus the 
purchaser may specify colours ranging from a pink 
(obtained by mixing red lead and white lead and white 
extenders) and a very dark brown (obtained by mixing 
red lead and white lead and coloured extenders, and, 
if necessary, black pigment) 
availability of raw materials may change at short 
notice and manufacturers are advised to take steps to 
meet this eventuality by making a previous study of 
such alternative materials as may be available. Appen- 
dices on sampling procedure, on methods for the deter 
mination of skins and coarse particles, and of water in 
paint and on a method of carrying out tests for ascer 
taining the degree of protection afforded by painte 
against corrosion, are included. 
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JULY 31, 1942. 
PERSONAL. 
Mr. R. PENDENNIS WALLIS, Ph.D., M.dec., Wh Ex 
late of Messrs. E. Green and Son, Limited, Waketiely 
has joined the board of directors of Messrs. Benp 


Combustion, Limited, Littl: Hulton, Bolton, Lancashiy 
His appointment as a technical director commence: « 
July 1. 

Mr. J. SPENCER WILLS 

the Yorkshire Electric Power Company. 

Mr. A. C. BAKER, general manager of the Birming)a 
| Corporation Transport Department 
president of the Municipal Passenger Transport 
tion. 

Mr. WILLIAM LEON, of Mountstuar 
| Dry Docks, Limited, Cardiff, has been elected chairma 
of the company and its associated companies in succes-ioy 
|} to the late Lornp GLANELY. Sir W. REARDON SMITH ha 
succeeded Mr. Leon as vice-chairman of the compan 
} Dr. R. Russewr, B.Sc., Ph.D., A.M.1.Mech.E., former 
senior lecturer in the Department of Civil and Mechaniva 
Engineering and Applied Mcchanics, Royal Technica 
College, Glasgow, has been appointed principal of t| 
| Technical College, Coatbridge, Lanarkshire. 

Mr. M. TWEEDIF, held the 

honorary of the Institution of Railway Signa 
Engineers for over 20 years, has resigned on account 


has been elected a direct« 


A sec 


has been 


vice-chairman 


G. who has position 


secretary 


} 


| ill-health. He has been succeeded by Mr. L. F. Bakr 
Messrs. MACROME, LimireD, Alcester, Warwickshir 

|have appointed Messrs. P. PARAMYTHIOTIS and ( 

| Vouvovuc ies, of 2, Rue du Telegraphe Anglais, Alex 

jandria, Egypt, to be their agents for Egypt and 

| Sudan. 

Sin ALEXANDER AIKMAN has been elected a direct 

| 


of Messrs. The Dunlop Rubber Company, Limited. 


Lorp BRABAZON and Mr. W. LIONEL FRASER hay 
joined the board of Messrs. Thomas Tilling, Limited. 
| Mr. H. O'HALLORAN, Director of Postal Services, ha 
} been appointed Acting Director of Petroleum in 
Ministry of Fuel and Power 

Lievt.-Col. N. H. OAKLeEY-Evans, M.C forme 
managing dir-sctor of Messrs. Armco Limited, informs 
that he has resicned from the boar’s of that Compar 
and of the Briti-h Bundy Tubing Company, Limit 
and the Engine ring & Metals Company, Ltd. He ad 
that he is no longer responsible for the management 
Great Britain, of the affairs of the Amercan Rolling 
Mills, Middletown, Ohio, U.S.A 











INSTITUTION ELECTION 


ELECTRICAL ENGINEERS. 


Donald Egerton Bird 
Glasgow; Er 
Herbert Leslir 


INSTITU TION 


{ssociate Member to Membe 
Leatherhead; James Allan 
| Richard L. Fitzpayne, B.Sc., Glasgow ; 
| Haslegrave, M.A., Ph.D., M.Se. (Eng.), St. Helens 
| Harold Compton Jones, B.Sc. (Eng.), Birkenhead 
| Lieut.-General Andrew George L. McNaughton, C.B 
1C.M.G., D.S.O., LL.D., Ontario, Canada; Arthur 
Charles Main, B.E., Altrincham, Cheshire ; Jan Podoski 
| London, S.W.1; Sumner Barnes Rogers, Enfield 
Nelson Sizer, M.B.E., M.C., London, 8.W.1; Heetor 
|Sleeman, Rangoon: John Johnson Smith, Sout} 
| Croydon; Leslie Smith, Harlington, Middx.; Kas 
Sreenivasan, B.Sc., Bangalore, India; Frank War 
burton Taylor, Oldham ; Cecil Anderson M. Thornton, 
M.A., Northwich: Ernest Charles Walton, B.Eng., 
| Ph.D., Leeds ; Stanley David Whetman, B.Sc., London, 
S.W.1; William Edgar Wicks, Bexleyheath ; Rowland 
Tempest B. Wynn, M.A., London, W.1. 
Associate Member.—Francis William Alexander, 
B.Se., Ph.D., London, W.1; Alan Barraclough, B.Sc., 
| Caleutta ; Douglas Crosbie Birkinshaw, M.A., Daven- 


OF 


Cowan, 


try; Horace Bujama, Coulsdon; James Watson Cox, 
|M.A., Chelmsford; David Harold Davies, London, 
E.C.2; Samuel Isaac Ellis, Newcastle-upon-Tyne ; 


Edward Adrian Fernando, Colombo, Ceylon; Harold 
Fildes, Manchester ; Stanley Owen Fisher, B.Sc. (Eng 
| Loughton, Essex: Herbert John Furse, Nottingham 
Sydney James Furse, Ruddington, Notts; Arthur 
George Gadd, Bruton, Somerset ; Claude Gerald Glass, 
Coulsdon; Alfred Karlsbad, Sheffield; John Roystor 
Laidlaw, Chippenham ; Horace John Morris, Kingston 
on-Thames ; David Muir, Wembley Park ; Christopher 
Bernard V. Neilson, B.A., Hartwell, Northants ; Thomas 
George Pope, Khartoum, Sudan ; Norman Brown 
Priestnall, Littleborough, Lancs; William Alfred E 
Quilter, Chelmsford ; Zygmunt Ramza, London, W.C.2; 
Edward John Riordan, B.E., London, N.W.7; Alfred 
| Gerald Robins, Oxford : Stanley Stow, Newcastle-upon 
Tyne; Frederick James Stringer, B.Eng., Bromley, 
Kent ; Claude Edmund Tolley, Boreham Wood, Herts ; 
George Maurice Tomlin, Manchester ; Edward Louis 
Towle, B.Sc. (Eng.), Cheadle Heath, Stockport ; Major 
Ernest H. Wilkinson, M.C., London, 8.W.1; Trefor 
Williams, B.Sc., Bromsgrove, Worcestershire ; Dougla: 
Page Wilson, London, W.C.2; Richard George Wyatt, 
B.Se., Bethersden, Kent; Czeslaw Zakiewicz, London, 


S.W.L; Leszek Zienkowski, London, W.2. 


| 
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JULY 31, 1942. 


NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—The amount of new business 
that could be dealt with by operators on the Welsh 
team-coal market was strictly limited during the past 
eck, although there was a brisk request for most grades 
from both home and foreign users. As a rule, collieries 
ere kept fully engaged in meeting the requirements of 
customers highly placed on the priority list, and there 
little coal available for ordinary industrial con- 
deliveries to a number of these under existing 


mers ; 


ymtracts were in arrears. Most producers held well- 
filed order books for some time ahead and forward 
usiness was also difficult to negotiate. On foreign 


count a steady interest was shown by users in those 
markets still open to the district but apart from Northern 
Ireland, to which a fair level of trade was maintained, 
deliveries were on very quiet lines. Best large grades 
were in steady request but supplies were only very 
sparingly available. Firm conditions ruled for the sized 
which attracted considerable interest but were 
scarce. There was a sustained demand for bituminous 
-malls but stems for these kinds were difficult to negotiate 
and the tone was very strong. High-grade dry steam 
smalls were busy but the inferiors were quiet and dull. 


sorts 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—In several directions an easier tendency 
is noticeable in the iron and steel industry in this area. 
This is possibly due to the physical and mechanical 
fatigue arising from exceptionally heavy work, as well 
is to preparations for a partial shut-down during August 
vank-holiday week. As in other districts, arrangements 
vere made for staggering holidays as far as practicable, 
exception was made in the case of self-contained 
units in which the more economical proposition was to 
production for a short period. Incidentally, 
this will give a better opportunity for maintenance staffs 
to carry out renewals and repairs. A reliable indication 
of the slightly decreased pressure is the somewhat 
relaxed demands on transport. Road services, which 
were having to refuse business, now have surplus lorry 
accommodation. This, however, is regarded as a passing 
phase, the importance of which should not be exaggerated. 
With the exception of the structural branch, there is 
weak feature in the iron trades. 
Supplies of iron and steel scrap of common quality for 
hulk-steel manufacture, of specially selected grades, 
and of forge and foundry iron continue to reach this 
district in large quantities. For all essential purposes, 
requirements are readily met. Despite the general 
scarcity of hematite and the careful scrutiny of all uses 
to which it is put, local requirements are covered; the 
substitution of refined iron is extending. Open-hearth 
steel plants are busy, and there is a constantly increasing 
demand from the special engineering branches for high- 
grade alloy steels. The combined needs of the ship- 
building, mining, electrical, and chemical industries, 
added to purely armament and munition requirements, 
naturally impose a severe tax on the extended and, in 
many cases, reorganised workshops. 

South Yorkshire Coal Trade.—The advantage of a 
double pay-out falls to pitworkers in this district. 
During the past week-end they started drawing back 
under the Greene award, and will soon receive 
holiday pay. Owing to improved arrangements made by 
merchants, many householders are managing to lay in 
small quantities of coal and coke as stock for the winter 
months. On industrial account, moving 
smoothly against priority contracts. Gas and electricity 
concerns are augmenting their reserves, and the arrival 
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of lafger quantities of open-cast coal has eased the 
position somewhat. 

BRITISH CHEMICAL STANDARDS.—The Bureau of 
Analysed Samples, Limited, Markington, Harrogate, 


have recently issued two new British Chemical Standards, 
namely, No. 211 for 13 per cent. chromium steel and 
No. 212 for 0-3 per cent. lead-bearing steel. The first 
is intended to serve as an analytical standard for the 
straight chromium-type of stainless steel and the second 
for free-cutting lead-bearing steels. In addition to the 
main constituent, each sample has been analysed for 
carbon, silicon, sulphur, phosphorus and manganese, 
and, in addition, for minor constituents such as arsenic, 
ifickel, copper and vanadium. “Where possible, the 
methods for lead, sulphur and phosphorus, recommended 
by the Iron and Steel Institute Sub-Committee on 
Standard Methods of Analysis, have been used. As 
heretofore, chemists representing independent analysts, 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The market continues firm and 

active, but there is still little tonnage of iron and steel 
available for ordinary commercial business. Priority 
buyers have obtained acquisition licences for considerable 
parcels and have placed substantial orders for August 
and September delivery. The shortage of high-grade 
foreign ores is compensated for by the ample supply of 
native ironstone, deliveries of which are sufficient to 
keep all the furnaces in full blast; other raw materials 
are in plentiful supply. Hematite is still scarce and 
larger deliveries of refined iron would be welcome, but 
there is no shortage of other qualities of pig. The 
supply of semi-finished steel has improved appreciably 
and the total output of finished steel approaches a record 
level. 
Trade.—F¥orge and foundry qualities 
of pig are plentiful. Little effort is being made to increase 
the make of Cleveland foundry pig and North-East 
Coast founders are still drawing largely on the Midlands 
and other iron-producing centres for their requirements. 
The volume of business passing through second hands is 
steadily increasing. 


Cleveland Iron 


Basic Iron.—There is no new feature in the basic-iron 
branch of the industry. 


Hematite.—There seems no likelihood of a material 
expansion in the limited output of hematite, consumers 
of which are making extensive use of substitutes. The 
bulk of the August production of refined iron has been 
acquired for purposes for which hematite was formerly 
considered necessary. 


Manufactured Iron and Steel.—Satisfactory quantities 
of semi-finished iron are reaching the re-rolling mills 
and deliveries of steel billets, blooms and bars are on a 
much improved scale. Consumers of steel semies, how- 
ever, are still requiring larger supplies. Manufactured- 
iron producers have substantial contracts to execute, 
the branches most busily employed being those turning 
out heavy commodities. Structural material is in only 
moderate request, but all other descriptions of steel are 
in brisk demand. The delivery of special qualities is 
large and increasing, and customers are urging producers 
to increase supplies still further. The heavy production 
of shipbuilding requisites is hardly sufficient for the 
increasing demand and the need for larger supplies of 
colliery equipment, occasioned by the scarcity of timber, 
is difficult to meet. Black sheets are well sold and buyers 
of corrugated sheets are anxious to make contracts. 
Miscellaneous railway material is in great demand. 

Scrap.—The scrap market is quiet and stocks of most 
classes are increasing. There is almost a glut of some 
inferior grades and users are disinclined to accept deli- 
veries. Good heavy steel, however, is still wanted in 
substantial quantities. 





SouTH WALES STEEL-SHEET INDUsTRY.—The market 
report of the Incorporated Swansea Exchange, Royal 
Metal Exchange, 1, St. James-gardens, Swansea, states 
that the tin-plate market remains quiet, as regulations 
have curtailed the use of this material at home and 
allow little export business. Steel sheets, however, have 
a good demand from Government departments and this 
keeps the works well employed. Consumers have 
adequate quantities of iron and steel scrap in hand for 
the time being, and the demand is not so urgent. 


BUILDING INDUSTRY APPRENTICESHIP SCHEME.—The 
National Federation of Building Trades Employers, 
82, New Cavendish-street, London, W.1, have adopted 
an apprenticeship scheme under which, after the war, 
every recognised builder will be required to engage, 
every year, a number of apprentices proportionate to the 
number of craftsmen he employs. Discussions are now 
to be held with the National Federation of Building 
Trades Operatives on the details of the scheme with a 
view to securing their endorsement of it. The scheme is 
intended to apply to the whole country. 


Tue Late Mr. J. A. CoLomBi.—It is with regret that 
we record the death of Mr. J. A. Colombi, which occurred 
in London on July 26. Mr. Colombi, who was chief 
outside engineer of Messrs. The Brush Electricah En- 
gineering Company, Limited, Loughborough, entered the 
firm as a pupil in the Falcon Works in 1902. After com- 
pleting his training he was employed for some years on 
the testing staff. Subsequently, he went to India to 
join the Bombay Electric Tramways Company. Mr. 





Government Departments, and manufacturers and users 
of these grades of steel have taken part in the analytical | 
standardisation. Supplies of drillings of the steels may 
obtained from laboratory furnishers or direct from | 
the Bureau. 


Colombi returned to this country in 1921 to re-join the 
Brush Company as outside engineer. He was well known 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel Trade.—The annual Fair Holidays in the 
Glasgow district ended on Saturday and work was re- 
sumed at the Scottish steelworks on Monday last ; 
reports indicate that a good start was made. During the 
week in which operations weresuspended extensive repairs 
were carried out. Improvements had to be made for 
the manufacture of the special steels required, and manage- 
ments are now confident that they are able to meet the 
increasing demands. Orders for all classes of material 
have been increasing and a considerable tonnage is now 
booked for as early delivery as possible. Ship and boiler 
plates are in great demand, and heavy material, in general, 
is being specified in large quantities ‘against Government 
contracts. The demand for structural steel has increased 
and a large tonnage is now on order. Makers of black- 
steel sheets have many important contracts on hand and 
the works are very fully employed. No change is yet 
reported in prices but the advance in fuel and general 
costs will necessitate some adjustment. The following 
are the current quotations :—Boiler plates, 171. 12s. 6d. 
per ton; ship plates, 161. 3s. per ton; sections, 151. 8s. 
per ton ; medium plates, } in. and thicker, rolled in sheet 
mills, 211. 15s. per ton; black-steel sheets, No. 24 gauge, 
221. 15s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 

Malleable-Iron Trade.—In the West of Scotland mal- 
leable-iron trade the demand is well maintained, and 
all makers had an accumulation of business to face this 
week after the holidays. A large proportion of the pre- 
sent demand is from the rivet, bolt and nut makers, 
who are exceptionally busy. The te-rollers of steel bars 
have rather more work in hand this week but the forward 
outlook is still rather uncertain. Raw material is in 
good supply. To-day’s quotations are as follows :— 
Crown bars, 151. 12s. 6d. per ton ; No. 3 bars, 131. 12s. 6d. 
per ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
steel bars, 171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Active conditions are still 
general in the Scottish pig-iron trade. The fact that the 
blast furnaces were run continuously last week, when 
practically all the local consumers were on holiday, helped 
considerably to improve the stock position. Specifications 
from steelmakers amount to a large tonnage and there 
is also a good demand for foundry grades or iron. The 
current market quotations are as follows :—Hematite, 
6l. 18s. 6d. per ton, and basic iron, 61. 0s. 6d. per ton, both 
delivered at the steel works; foundry iron, No. 1, 
6l. 5s. 6d. per ton, and No. 3, 61. 3s. per ton, both on 
trucks at makers’ yards. 





THE INSTITUTE OF TRANSPORT.—AS no nominations 
to fill any of the vacancies, arising on the Council of the 
Institute of Transport on September 30, have been 
received from corporate members by the prescribed date, 
the President, in pursuance of the by-laws of the Insti- 
tute, has declared that the following ten gentlemen have 
been duly elected as ordinary members of the Council 
as from October 1 next. The names of the new members 
of the Council are Mr. R. Birch, Mr. P. G. Stone Clark, 
Mr. C. G. G. Dandridge, Mr. S. A. Dismore, Mr. Evan 
Evans, Mr. 8S. R. Geary, Mr. C. F. King, Mr. J. G. Merri- 
weather, Mr. A. S. Quartermaine, and Mr. J. R. Cowper 
(associate member). 

Exports TO SOUTH AFRICA AND SOUTHERN RHODESIA. 
—The Board of Trade have issued an Order which will 
come into force on August 3, and will have the effect of 
making exports of all goods to South Africa and Southern 
Rhodesia subject to export licence. Under another 
Order issued by the Board of Trade which will also come 
into effect on August 3, all export licences for these 
destinations (other than licences issued to the respective 
High Commissioners, and to certain semi-official bodies) 
issued before July 3 will be revoked. The object of these 
Orders, which have been made after consultation with 
the Union of South Africa and Southern Rhodesian 
Authorities, is to restrict the export trade with these 
countries in order to bring it more closely into line with 
the limited shipping space available for commercial 
cargoes under present conditions. 








LEAD-BASE BEARING METAL.—Messrs. Murex Limited, 
Rainham, Essex, inform us that their “ Eel’ Brand 
anti-friction metal, a nickel-hardened alloy containjng 
7 per cent. of tin; 75 per cent. of lead and about 14 per 
cent. of antimony, together with small proportions of 
nickel, copper, and cadmium, has given satsfactory service 
in this country for a number of years, in place of the 
more costly high-tin alloys. The alloy comes under 
group 3 in the Ministry of Supply, Non-Ferrous Metals 
Control publication P.B.1. Alloys in this group are 
designated as being suitable for bearings for blowers, 
fans, pumps for petrol engines, cement mills, compressors, 





in the electrical power industry for his knowledge and | 
experience regarding the installation and maintenance of 
large electrical plant. 





camshafts for gas and oil engines, crushing machinery, 
tramways and omnibuses, and various other engine and 
machine bearings. 
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six words. When an advertisement measures an inch 
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a themselves to distinguish them from 
_| mechanics or tradesmen. No one calls a garage hand 
| a civil engineer, although many would refer to him 
| as an engineer. This procedure would have the 
| objection that the term civil engineer rather tends 
| to imply membership of the “ Civils,” although it 
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| THE TRAINING OF CON- 
‘STRUCTIONAL ENGINEERS. 


| THE word “ engineer” has such a wide connota- 
|tion that in everyday use it has ceased to have 
jany specific meaning. In the daily Press, the 
|donkeyman of a coasting steamer seems to be 
equally an engineer with the man who designs a 
| Diesel engine or builds a bridge. As the derivation 
| of the word implies that an engineer is merely one 
who is ingenious, this wide popular usage may be 
|pardonable, but that does not prevent it from 
being an inconvenience. It is not only the news- 
papers which use the word as apparently embracing 
j anyone who has anything to do with the application 
of the mechanical arts; the same tendency is to 
be found in technical circles. In the early part of 
this year a report drawn up by a sub-committee of 
| the Institution of Electrical Engineers was published, 
/entitled “A Critical Review of Education and 
Training for Engineers.” In the course of its 
survey, the report dealt with the training of semi- 
skilled repetition operatives. It may reasonably be 
asked, even allowing a good deal of latitude, if a 
semi-skilled repetition operative is to be described 
|as an engineer and whether it would not be better 
if the great engineering institutions made at least an 
}attempt to restrict the word to what an engineer 
means by an “ engineer.” 

One result of the unspecific nature of the word 
has been that discussions on the subject of engi- 
neering training have tended to range over such a 
broad field that the very different nature of the 
problems presented by the cases of the ‘ profes- 
sional * engineer and the skilled mechanic is apt to 
be obscured. It is a useful qualification of ‘A 
Memorandum on Engineering Education,” recently 


| published by the Institution of Civil Engineers, | 


that it concerns itself only with the type of engineer 
for which it has adopted the useful term “ profes- 
sional.” As the Institution of Civil Engineers 
embraces all branches of the engineering profession, 
and an electrical engineer member will also be a 
‘civil engineer ” 


term should be adopted by 
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trical engineering. The old distinction, current at 
the time the Institution of Civil Engineers was 
formed, between a civil engineer, meaning a civilian 
engineer, and a military engineer no longer has any 
| currency. There is nothing to prevent a military 
engineer from being a member of the “* Civils,’ or to 
exclude papers on military engineering from the 
proceedings of that body. The term “ professional 
engineer ’’ cuts through these difficulties and might 
| be adopted generally with advantaye. 

As was pointed out in a brief review in our issue 
of July 17, the memorandum covers the whole 
range of the education of professional engineers 
from school, through university, to practical train- 
jing. This is a subject which has been dealt with 
frequently in these columns, and it is not neces- 
|sary here to comment on the details of proposals 
which in great measure cover well-trodden ground. 
The memorandum, however, raises interesting 
questions concerning the training of those concerned 
in what all technical circles understand by “ civil 
engineering.” As, in terms of the Charter of the 
Institution of Civil Engineers, this sphere includes 
|all professional engineers, we have chosen the 
| expression “ constructional engineer” in order to 
| specify the particular sphere of work with which 
| we are dealing. A possible alternative would have 
been “ structural engineer,” but that might cause 
confusion owing to the existence of the Institution 
of Structural Engineers. Further, the civil engi- 
neering with which we are concerned covers such 
matters as, say, land drainage, which would not 
usually be looked upon as examples of structural 
engineering. 

As is well known, many large mechanical and 
electrical engineering firms have introduced appren- 
ticeship systems, under which youths are definitely 
trained for the higher posts in industry. Various 
arrangements suited to the requirements of secon- 
dary-school boys, technical-college students and 
university graduates are made which need not be 
specified in detail here. The present point is that 
they represent an acceptance by industry of respon- 
sibility for the practical training of its own tech- 
nical staff. There was a time, and we do not 
suggest that it has entirely passed, when firms 
tended to fill their higher posts with men trained 
by somebody else. This procedure, indeed, is largely 
necessary for smaller firms desiring to extend their 
business, and is one of the methods by which 
juniors are enabled to advance to posts of greater 
responsibility. The larger firms, however, may 
frequently widen the scope of their operations by 
the aid of the staff trained in their own shops. 
In many cases, the fact that a proportion of the 
employees whom it has educated transfer their 
services to other firms is not objected to, and in 
general it may be said that manufacturing industry 
has accepted responsibility for this important part 
of the education of engineers. 

This desirable policy has not been followed to 
any significant extent in the field of constructional 
engineering. Large organisations, having ample 
facilities for the operation of training programmes, 
|are still relying on other people to provide the 
| practical education for future members of their 
| staffs. The memorandum points out that the Port 
| of London Authority, the London County Council 
| and the London Passenger Transport Board ** recruit 
their staffs entirely from fully qualified engineers.” 
No doubt the attractions which these bodies are 
able to offer to employees enable them to pick and 
choose when seeking to increase the number of 
their technical assistants, but it would appear 
desirable that they, and similar organisations, 
should begin to take an active part in the provision 
| of training for those who will later direct affairs. 














| chartered civil engineer, it might be held that the | Recruitment only of experienced men is a policy 


lof long-standing and from the point of view of 
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operative efficiency is no doubt sound, but it is 
not quite fair to the constructional-engineering 
industry as a whole. It is indeed a parasitic policy. 
The early practical training of young engineers must 
be given by somebody, and it would be not only 
just, but in the end profitable, that large organisa- 
tions should take their share in the provision of such 
training. 

What may be called the established method of 
practical training in constructional engineering 
is for a young man to join a firm of consulting- 
engineers as a premium pupil. It is possible that, 
in the past, men who have been trained under this 
system have formed one of the important sources of 
* fully qualified engineers "’ on which large organisa- 
tions have relied. _If so, it would appear that the 
source may tend to run dry, which forms an addi- 
tional reason for such organisations to inaugurate 
training schemes of their own. 


offices as premium pupils “has decreased a great 
deal in the last 30 years.” No explanation of this 
decrease is offered, but it may possibly be due to 
the fact that, in general, the present system makes 
no provision for the theoretical training which the 
increasingly scientific nature of engineering practice 
makes every day more desirable. 

An alternative to the system of premium pupilage 
is for a young man to enter an engineer's office as 


a graduate pupil, paying a token premium of, say, | 


a guinea, and receiviug a small salary. The 
memorandum states that the number of such pupils 
is small as yet, but that the practice has much to 
commend it. The arrangement may be looked upon 
as equivalent to the system of graduate apprentice- 
ship now well established in the mechanical and 
electrical industries and provides a convenient 
and proper method by which college-trained men 
may enter on their very necessary period of practical 
training. In the manufacturing sphere the advan- 
tages of this system are so well recognised that 
firms recruiting graduate apprentices are in a posi- 
tion to accept only those of high academic or 
personal qualifications. This method of procedure, 
now apparently confined to a small number of 
consulting-engineering firms, appears to be in every 


way suitable for adoption by large public bodies | 


carrying on engineering activities. They have 
every facility for enabling the graduate pupil to 
acquire experience in different classes of work and 
in many cases would find that they could profitably 
recruit their permanent staff from those whom they 
had themselves trained. It is possible that the 
chief engineers of some large public bodies have not 
the authority necessary to introduce a system of 
this kind and that a non-technical board of directors 
would have to be convinced of its value. A time 
when so much attention is being paid to the whole 
subject of education should furnish a favourable 
opportunity to convert them and the definite com- 
mendation of the procedure by the Institution of 
Civil Engineers should be of material assistance in 
bringing about the conversion. 

That the matter may be followed up in an 
authoritative way is suggested by the statement 
that ** practical training for engineers in construc- 


tional work has not been sufficiently systematised, 
'y 8} 


and it would appear desirable for The Institution 
to take steps to effect a more clear-cut policy in 
relation to such training.”” This remark has refer- 
ence not only to the system of graduate pupilage, 
with which we have been dealing, but concerns also 
matters affecting premium pupils. It is evidently 
considered that the position is not altogether satis- 
factory in connection with this method of entry 
into the profession. Although the system is on the 
decline, it is still popular among those who desire 
to qualify as municipal engineers. Doubts about 


The memorandum | 
states that the number of young men entering | 


ENGINEERING. 
| 


| THE PRICE OF URGENCY. 
| Ir any justification were still required for the 
| existence and activities of the Select Committee on 
National Expenditure, it is certainly provided by 
ithe Committee’s Eleventh Report of the present 
| session, dealing with the administration of the Royal 
| Ordnance Factories. That an industry which has 
| been expanded in such haste and to such an extent 
|as that of ordnance and ammunition supply should 
exhibit instances of waste and excessive expenditure 
is only to be expected, but the public can hardly 
have been prepared for some of the revelations of 
faulty planning, and lack of liaison between depart- 
ments, to which the report has drawn attention. 
The significance of the Committee’s criticisms is 
enhanced by the recent admission by the Minister of 
Production, that future increases of output must be 
obtained by improving the efficiency of production, 
because the possibilities of expansion represented by 
the remaining available reserves of labour were 
practically exhausted. That observation was made 
by Mr. Oliver Lyttelton on July 14, when, it may 
be supposed, the report was already completed ; 
but, apparently, he was not aware of its contents, 
for the Committee state, on the first page, that they 
lare “seriously concerned about the amount of 
| surplus labour and capacity in filling factories, and, 
| to a lesser extent, in the engineering and explosives 
factories." The facts that they proceed to adduce 
indicate that a previous comment—that “ there are 
still grounds for criticism in the general planning and 
organisation, both at the headquarters and factory 
levels *’—does not err on the side of exaggeration. 

The report deals with many aspects of adminis- 
tration, and with a number of related matters of 
detail, such as time and motion studies, and the 
appointment of overlookers, but the principal sec- 
tions are those dealing with the recruitment and 
employment of labour, the proper utilisation of 
available plant capacity, departmental organisation 
and liaison, and the provision and use of hostels. 
The survey covered seven filling factories, seven 
engineering factories, and two explosives factories, 
| all of which were visited by the Committee, who also 
| took evidence from representatives of the manage- 
ments and workpeople, and from various depart- 
mental officials of the Ministry of Supply. To secure 
rapid expansion of output, it appears, the Ministry 
of Supply adopted the policy of “ flooding all the 
|newly created Royal Ordnance Factories with 
|labour, the efficient use of which was deemed a 
secondary and relatively long-term consideration.” 
Meanwhile, the efficiency of managements and _ per- 
| sonnel steadily improved, so that, it is stated, there 
| is now redundant labour, as well as floor space and 
| machinery, in most of the factories. This surplus 
| is likely to be increased in the near future by im- 
provements in the technique of production, the 
wider introduction of time study and piece-work, 
|and by the rationalisation of the distribution of 
| orders, so that each works has a smaller variety 
of types to handle. In addition, several new fac- 
| tories are shortly coming into production 

The Committee argue, quite reasonably, that it is 
wasteful, in such circumstances, to continue to 
operate all these factories ; some should be reduced 
|to a care and maintenance basis, and the labour 
thus released should be sent elsewhere. By so 
|doing, there would be a considerable saving in 
| managerial and technical staffs and in overhead 
| charges. One factory had a surplus of 6,000 work- 
people ; yet it was employing 3,000 ex-miners, of 
whom 1,000 had been face-workers. Another factory 
expected to have a surplus of 7,000. As regards idle 
| floor space, the position was even more remarkable 
| in some respects ; for, not only was 57 per cent. of 
one factory idle, but the Ministry of Supply pos- 





| 








its efficacy in some cases are clearly indicated | sessed no record of unused capacity, “ were unable 
by the suggestion that it would be desirable to} to make more than a rough guess ” at the aggregate 
confine it to engineers employed by local authorities | amount, and “ did not consider it their business to 
with populations of not less than, say, 30,000.| know.” A special inquiry, at the request of the 
In another place, it is stated that “‘ engineers who Committee, showed that the “rough guess’ was 
have not sufficient opportunities for instructing | about half the true figure: yet, at the present time, 
young men can and do accept pupils.’ Certainly, | there is stated to be a shortage of storage capacity, 
which this redundant factory space might have been 
used to relieve. The Committee suggest that this 
alternative use for the factories should be explored 
as part of an immediate joint survey of the factories 


an authoritative lead on the whole subject by the | 
Institution of Civil Engineers is desirable and likely | 
to be of great importance to the future of the 
profession. 
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which, they recommend, should be undertaken |)y 
the Ministry of Supply and the Ministry of Labour. 

No particular comment need be made on those 
sections of the report which deal with the flow of 
materials, and the measurement of factory perforin 
ance; some shortcomings in respect of the first 
are only to be expected, and there is no doubt that 
a steady improvement would continue to be shown, 
even if the Committee had not remarked on the 
need for it, and the second point is one which can 
be attended to without much difficulty. Much 
more fundamental are their strictures upon thie 
headquarters organisation, and the regional adminis. 
tration of the filling factories. The latter is con- 
sidered first in the report and is particularly criticised 
as restricting the authority of the superintendents, 
whose competence impressed the Committee and 
added point to their contention that greater latitude 
should be allowed to the superintendents in exercis 
ing it. Actually, however, inspection, canteens, 
hostels, transport, accountancy, and even the oper 
tion of Essential Work Orders, were found to be 
the concern of other authorities. Scientific and 
technical development, maintenance of machinery, 
planning and progressing, and the provision and 
training of labour, were all outside the scope of 
the superintendent of a factory; and there wer 
complaints that the regional administration pr 
vented direct approach by the superintendents, not 
only to the Director-General of Filling Factories, 
but even to the superintendents in other regions 
It is not surprising, in the circumstances, that th: 
Committee * recommend that serious consideratio: 
should now be given to the desirability of dispensing 
with the regional administration.” 

Many of the defects and weaknesses revealed by 
the investigation, it is considered, can be traced 
to the absence of unified control in the headquarters 
organisation, which the Committee, with commend 
able restraint, stigmatise as “ strangely lopsided. 
This is a relatively mild term to apply to a system 
in which “the Director-General of Ordnanc« 
Factories is responsible for the administration of all 
types of factories, but his responsibility for produ: 
tion and maintenance is confined to the engineering 
and explosives factories, while a Director-General of 
Ordnance Factories (Filling) is responsible for pro 
duction and maintenance in filling factories, but 
has no control over administration.” A unified 
control, it is felt, would not have tolerated a large 
surplus of labour in filling factories when many 
engineering factories were suffering from an acut 
shortage. Looking at the matter from an outsid: 
viewpoint, it might be thought (if somewhat optim 
istically) that a strong man in the right plac 
would have done something to correct the 
absurdity of allowing the Navy, Army and Air 
Force each to maintain its own inspection organisa 
tion in each factory, with separate sections to dea! 
with labour, welfare and payment of the inspection 
staffs. At all events, a competent man would not 
tolerate 10 per cent. of rejects as a normal condition 
in ammunition production. 

These are but a few of the points brought out 
by this valuable report ; there are many others 
notably the reckless provision of hostels, at a cost 
of some 11,000,0001., containing accommodation for 
more than 40,000 persons, and used by only a 
quarter of that number. The hostels programme, 
apparently, was originally planned to provide 
70,000 places. However, it is regarded, 11,000,000/. 
seems a large sum to pay for housing the 10,072 
persons who were actually using the hostels at the 
end of May. Even if the whole of the 41,227 places 
constructed or begun were in use, the cost seems 
high. Unfortunately, the paper shortage makes it 
impracticable to reprint this report at length, but 
it should certainly be studied carefully by those 
who still maintain, in all good faith and from no 
motives of self-interest, that a more extensive State 
control of industry and public utilities is a desirable 





development. It is commonly recognised that 
| urgency and economy are seldom compatible, but 
| there should be some limit set to the price that the 
| public should be expected to pay, under the cloak 
of urgency, for services which the existing industries 
| of the country could have provided at much less 
cost, had they been given the opportunity and 
freedom from unnecessary interference. 


wt 




















JULY 31, 1942. 


NOTES. 


THe Work OF THE RoyAL ENGINEERS. 


Now that the Corps of Royal Electrical and 


Mechanical Engineers is established, there is no 


longer any excuse for the former prevalent belief 
that the Royal Engineers were responsible for all 
engineering work in the Army, of whatever kind ; a 
belief which caused annoyance to the 
Royal Army Ordnance Corps, to whom fell a greater 
volume and variety of engineering work than to 
any other. There is still, however, a great deal of 
military engineering remaining to be done, of the 
kind for which the Royal Engineers have always 
heen more especially road-making, 
bridge-building, the construction of fortifications, 
railway work, demolitions, and the provision of 


occasional 


responsible : 


water supplies, as was shown during a demonstra- | 


tion recently arranged by the School of Military 
Engineering. Of the many items of interest in the 
long programme, probably the most striking, from 
the technical point of view, were the methods of 
that have been developed during the 
present war. For a long period, the pontoon bridge 
was the principal method in use, but its limitations 
were obvious and, it was thought, had been largely 
overcome by the introduction of the Inglis bridge. 
This, however, requires more time for erection than 
is likely to be available in the fast-moving engage- 
ments of the present conflict, and the Germans had 
shown in Belgium what could be done to replace 
demolished permanent bridges quickly, to enable 


bridging 


even the heaviest tanks to come quickly into action | 


rivers. It is claimed that the types of 
temporary bridges now in use by the Royal Engin- 
eers can be placed in position more quickly than 
uny in the German army, and yet are sufficiently 
strong to carry any form of military traffic that 
may have to cross them. Road-making methods 
ilso have been greatly accelerated by the use o 
mechanical appliances, such as large bulldozers, for 
moving large quantities of earth and other material, 
and by the adoption of various forms of prepared 
roadway which can be quickly laid on ground that 
would otherwise prove unsuitable for load-carrying. 
The protection of troop positions by land mines has 
become increasingly important as a result of mech- 


across 


anised warfare, and special methods have had to be | 


devised for laying minefields rapidly, and for de- 
tecting and clearing those of the enemy. The 
work of the Royal Engineers in dealing with un- 
exploded and delay-action bombs from aircraft has 
been fully demonstrated, of course, in the many 
raids on London and the large industrial centres of 
this country. The problem of water supplies, par- 
ticularly acute in the Western Desert, has been 
met by the design of a mobile purification plant 
which will filter and sterilise drinking water at the 
rate of 3,000 gallons an hour. 


TIME SERVICE OF THE ROYAL OBSERVATORY. 


As we recorded when dealing with the teport 
of the Astronomer Royal on the work of Greenwich 
Observatory for the year ended April 30, 1941, the 
observations necessary for the determination of time, 
as well as the distribution of time signals, were 
transferred from Greenwich in September, 1940, to 
emergency station known as Station A. In 
December, Emergency Station B also came into 
operation. The latest report, covering the period 
to April 30, 1942, states that these two stations 
have been in full operation throughout the year. 
Each station maintains a complete time service, 
involving transit observations, clock comparisons, 
and transmission of time signals along the Post 
Office lines to Rugby Radio and to the British 
Broadcasting Corporation. The time signals from 
Rugby are normally derived from the station at 
which conditions happen to be most stable ; instruc- 
tions are given to the Engineer-in-Charge, Rugby 
tadio, which signals are to receive preference. If, 
because of any technical trouble developing at a 
Station, or on the line between it and Rugby, 
signals from only one station are received at Rugby, 
they are transmitted whether that station was 
previously sending out signals or not. If the clocks 


an 


|domestic trade of to-day is not so clear. 
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intended that the two stations shall alternate at 
approximately monthly intervals in sending out 
| the signals. Actually in the year covered by the 
| report, the Rugby time service has been operated 
continuously from Station B, except on a few occa- 
| sions when technical trouble at the station, or line 
faults, made it necessary for the signals from 
| Station A to be transmitted. The reason for this 
| procedure has been that the clocks at Station B 
| have performed consistently better than those at 
|Station A. This latter station was brought into 
| operation at short notice when the time service 
| had to be transferred from Greenwich owing to the 
|heavy raids on London in the autumn of 1940. 
| The accommodation for the clocks is very restricted 
}and there is serious mutual interference between 
|them. A new building has now been erected to 
house the clocks. The installation of the wiring 
| preparatory to the erection of the clocks is now in 
hand. With this building in use it is expected that 
| a time service of satisfactory accuracy will also be 
| furnished by Station A. Another side of the work 
|of Greenwich Observatory in the field of time 
|measurement is performed by the chronometer 
| section, which covers watch testing and repairing. 
The whole of this work was transferred to Bristol 
at the beginning of the war, but in view of the 
| raids on that city it was moved to another site in 
| March, 1941. During the year under review, the 
| depot has operated without interruption. A brick 
| and concrete store, with thermostatically-controlled 
| 

| 


heating, has been erected at some distance from the 
main building. A large part of the stock of chrono- 
| meters and watches held by the depot, together 
| with some of the spare parts required by the repair 
| shop, is held in this store. This watch repair shop 
|continues to prove of great value in maintaining 
an adequate supply of watches of all types. De- 
mands are becoming more varied and from time 
to time necessitate alterations in standard designs 
in order to meet new conditions of service. During 
the year, a vibration machine capable of holding 
18 watches has been made in the Observatory work- 
| shop and brought into use for testing watches used 
| on the instrument panels of aircraft. 


| 
SYNTHETIC RUBBER COMMITTEE. 


In reply to a question by Mr. Ivor Thomas, in 
the House of Commons on July 22, it was stated 
by Sir Andrew Duncan, Minister of Supply, that 
Mr. F. W. Bain, chairman of the Chemical Control 
Board of the Ministry of Supply, had been appointed 
chairman of the Synthetic Rubber Committee. The 
other members of the Committee are : Sir Edward V. 
Appleton, K.C.B., F.R.S., of the Department of 
Scientific and Industrial Research; Dr. J. W. 
Armit, Director-General of Explosives, Ministry of 
Supply ; Sir Robert Robinson, F.R.S., Waynflete 
Professor of Chemistry, University of Oxford ; and 
Dr. F. Roffey, Controller of Chemical Research, 
Ministry of Supply. Sir Herbert Williams asked 
whether the Committee were to organise the manu- 
facture of synthetic rubber in this country, but was 
assured by the Minister that this was not so; the 
function of the Committee was to investigate possible 
methods of manufacture. Sir Herbert then inquired 
why it was necessary for the Committee to find out 
how synthetic rubber was made, in view of the 
decision of the Minister of Production that it was 
not to be made in this country ; to which Sir Andrew 
Duncan replied, “* A scientific study has to be done 
ahead, and I am glad that it is being done.” Sir 
Herbert Williams: ‘ But has there not been a 
decision not to do it?” Sir Andrew: “ No, sir.” 





| + ’ 
DISTRIBUTION OF ENGINEERING SUPPLIES. 


| That the merchant and not the manufacturer 


| played the greater part in building up the ee 
| trade of Great Britain, witness the 

| Venturers of Bristol, York and other cities, is a 
| proposition that can hardly be controverted, but | 


Merchant 


|that the distributor of engineering supplies, small 
| tools and the like has a comparable function in the 
The 
| parallel just quoted was made at a convention 
‘held at Caxton Hall, Westminster, S.W.1, on 


| Friday, July 24, under the auspices of the Associa- | 
are running equally well at the two stations, it is! tion of Wholesale Engineering Distributors, the! equal terms, to the raw materials of the world. 





meeting being called in order to ascertain the 
attitude of the general body of distributors to the 
aims and objects of the Association, which, inci- 
dentally, has not been long in existence and has yet 
only a provisional council. The chair was occupied 
by Mr. J. W. Stanton, who presided over a fully- 
| attended meeting and was supported by a number 
of speakers representing different distributing firms. 
Free discussion of all the points raised was permitted 
and was voluminous and pertinent, but at this stage 
of the activities of the Association it is scarcely 
necessary to do more than record the holding of the 
Convention and to state that one of the views it 
holds is that the intimate knowledge of users’ 
requirements possessed by distributors in general 
would enable them to be of greater national service 
if they were organised either as an auxiliary to the 
Ministry of Supply or in some more independent 
capacity. One, at least, of the detailed points made 
is worth comment, this being that there existed an 
unnecessary amount of diversity in certain small 
tools, due to competition among manufacturers, 
and that simplification and standardisation was 
desirable. The acting secretary of the Association 
of Wholesale Engineering Distributors is Mr. P. M. 
Ulyatt, and the offices of the Association are tem- 
porarily situated at 33, West India House, 
Baldwin-street, Bristol, 1. 


MINERALS AND THE ATLANTIC CHARTER. 


A conference on ‘‘ Mineral Resources and the 
Atlantic Charter,” arranged by the Division for 
the Social and International Relations of Science 
of the British Association, was held in London on 
July 24 and 25. The proceedings were opened by 
Sir Richard Gregory, Bart., F.R.S., President of the 
Association, who stated that the object of the con- 
ference was to consider the post-war international 
policy regarding certain aspects of the production, 
utilisation and distribution of metals and minerals 
|as outlined in the Fourth Article of the Atlantic 
Charter. Sir Thomas Holland, K.C.S.1., F.R.S., 
who took the chair at the first session, said that the 
chief steelmaking countries of the world had little 
more than negligible resources of manganese ore 
within their own political boundaries. Russia, how- 
| ever, was an outstanding exception ; Russia not only 
| ranked third among steelmaking countries, but, 
for many years, had been the world’s chief pro- 
ducer of manganese. It might be suggested with 
some degtee of certainty that it was a prospective 
shortage of manganese rather than of petroleum 
which had prompted Germany’s invasion of Russia. 
Sir William Larke, K.B.E., who presided at the second 
session, referred to the ever increasing rapidity of 
modern means of transport and said that under 
peace conditions it would seem to be feasible for 
all nations to obtain access to the raw materials 
they required, irrespective of their geographical 
location, if they were willing to pay the world price 
for them. The Fourth Article of the Atlantic 
Charter constituted a pledge that no restrictions 
would be placed on access by all nations to raw 
materials. Sir Stafford Cripps, P.C., M.P., took 
the chair at the final session, on July 25, and in the 
course of his speech, stated that the United 
Nations were fighting for a moral and not merely a 
material issue. If, after the war, we were to return 
to the old competitive struggle between nations or 
between corporations, in the attempt to win national 
monopolies for world resources, no planning could 
succeed. Rival plans would be formulated, and 
the more elaborate they were, the greater and more 
destructive would be the rivalry between them. 
One thing was certain, namely, the United Nations, 
at the conclusion of hostilities, must undertake inter- 
national regulation of the production and distribu- 
tion of essential raw materials, both in the interests 
of the immediate rehabilitation of the devastated 
countries and also with a view to the attainment 
of that improved standard of living throughout the 
world which was one of the objectives for which we 
were striving. At the conclusion of the conference a 
| resolution was unanimously adopted, requesting the 
Council of the British Association to “consider 
means by which the Association could assist in 
| carrying out the Fourth Article of the Atlantic 
Charter, which postulates access for all States, on 
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LETTERS TO THE EDITOR. 
PRODUCTION AND TAXATION. 


To THe Eprror or ENGINEERING. 

Sir,—Probably at the moment the most im- 

portant factor in winning the war is Production, 
and the word has been dinned into our ears ad 
nauseam ; nevertheless, | submit that, while all 
possible propaganda is being used by H.M. Goyern- 
ment to encourage it, they are applying, at the 
same time, several very effective brakes to stop 
it. What two greater deterrents to effort could 
possibly be devised than the present systems of 
Excess Profits Tax and costing ? Of course, there 
ire some firms with high E.P.T. standards who are 
unlikely to reach them, even under war-time con- 
ditions, and so have a continual incentive to pro- 
duce all that they can; but there are very many 
‘thers who, perhaps by mere bad luck, have low 
standards. These, in spite of every effort of which 
they are capable and the best and most energetic 
management, are bound absolutely to a maximum 
of practically nothing—except a 20 per cent. rebate 
on forfeited profit (less income tax) some day in 
the future. But, even so, the purchasing depart- 
ments have now brought into use costing systems 
which are expressly designed to prevent any chance 
of manufacturers making any E.P.T., in the first 
place, and so becoming eligible for this 20 per cent. 
rebate (always, let it be remembered, less income 
tax). 

The most pernicious feature in costing 
systems is a so-called “ performance figure.” This, 
instead of being (as one might think) a feature which 
would benefit manufacturers according to merit, 
is merely a factor by which to divide the pre- 
scribed margin of profit as fixed by the Ministries 
from time to time—say, 7 per cent.—aceording to 
the number of times that the managerial energy 
of the concern succeeds in turning over the capital ; 
which is, of course, a fairly direct measure of pro- 
duction. Thus any further effort beyond a single 
turnover of capital per annum, up to infinity, 
merely wears out plant and machinery without any 
possible chance of recompense. Can this be re- 
garded as an incentive to maximum possible pro- 
duction ? 

Although all this prevents many private under- 
takings from making more than a trifle of profit, 
it does not by any means cut down the price which 
the Government has to pay for the output, since 
it only controls the small feature of profit and takes 
no account of the bulk of the cost, which is due to 
labour. Obviously, if the figure for labour charged 
igainst a contract is of no account to the manu- 
facturer, he will, after a few honest attempts to 
keep costs down, simply give it up as useless and 
pay whatever rates satisfy all his workpeople, 
without any further scruple. This is justified by 
the purchasing departments on the ground that, at 
ill costs, we must have production ; but 
ost which they will not allow is a fair commercial 
profit to the manufacturer, however much he pro 
duces or however much he tries to save them by 


these 


the one 


keeping his costs within reason. 
We constantly hear pleas from Labour leaders 
‘equality of sacrifice,’ but such pleas, at’ the 
present time, should undoubtedly come from the 
other side of the House. The working 
enjoying to-day far higher wages than he has 
ever had before or probably ever will again, while 
very many enterprises, small 
holders whose holdings have been purchased with 
their life’s savings, are unable to pay more than 
trifling dividends, subject to enormous rates of 
taxation. Let the Government abolish the E.P.T. 
and devise a system of costing which will give all 
manufacturers, what profits they 
may have made at some time in the past, a reason- 
able profit on what they are actually doing now, 
bringing in some factor to give more profit in return 
for lower costs, and we shall see such a jump in 


tor 


man 18 


owned by share- 


regardless of 


production, and such a lowering of prices, as has 
heen brought about by no legislation or exhortation 
since this lamentable war began. 
Yours faithfully, 
MANAGING 


Harrow, Middlesex. DIRECTOR. 


July 24, 1942. 
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responsible for recommending to the management 
|the appointment of any of the apprentices jus' 
| referred to. Now, with improved methods of sele: 
Sir,—Care to ensure that nothing of permanent | tion, it is being found that it is necessary to tur 
documentary value should be allowed to go to| down at the end of their probationary period onl 
salvage during the present drive has been publicly | a negligible percentage of apprentices ; and there 
emphasised by the Rt. Hon. Lord Greene, Master | general agreement that the standard of both pup 
of the Rolls, as President of the British Record | and trade apprentices has improved noticeably. 
Society, as well as by other authorities, and as you Your faithfully, 
have done on at least two occasions. Frank Howwipay. 
The Council of this Society draw attention to the 
corresponding need for watchfulness in the preser- 
vation by firms, public bodies and individuals, not 
only of documents but also of objects of enduring 


MISDIRECTED SALVAGE. 


To THE Eprror oF ENGINEERING. 


Surbiton, Surrey. 
July 28, 1942. 








engineering interest. 


The Council had before them 


OBITUARY. 


at a recent meeting the case of the irreparable loss 


to Manchester of Richard 
the heading of “ Misdirected Salvage,” 
scrapped because “the lathe was very large and 
not complete [this was incorrect 
obstructing our work.” <A 


and was seriously 


more recent attempt 


to scrap the contents of Wortley Iron Works, near 
Sheffield, particularly two unique tilt hammers of 


the Eighteenth Century, has fortunately been 
averted by prompt action. Such danger of destruc- 
when the salvagers are enthusiastic 
and ill-informed persons. 

The Council appeal for sufficient delay to get 
advice when there is any doubt ; there are several 
quarters that can give it, which the Society will be 
pleased to indicate if called upon. 

Yours faithfully, 
E. LANCASTER BURNE, 
President. 
Di KINSON, 
Hon. Sec. 


tion is greatest 


H. W. 


The Newcomen Society for the 

Study of the History of Engineering 
and Technology, 
Riddlesdown Road, 
Purley, Surrey. 
July 22, 1942. — 
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SALVAGE OF LAMP PACKING 
MATERIAL. 
To THE Eprror oF ENGINEERING. 


Sir,—I should be obliged if you would be good 


enough to draw the attention of your readers to| 


the urgent need for salvaging lamp packing material ; 
if preserved in good condition, it can be used again, 
thus making a substantial saving in labour and 
material. All bulk or outer containers, in which 
supplies of lamps have been delivered, should be 
returned to the nearest depot of any member of 
my if there is a convenient van 
delivery service operated by an E.L.M.A. member, 
they should be handed to the carman. While, 
of course, the individual lamp cartons should be 
salvaged and passed to local salvage authorities, 
it is the outer containers which should be returned 
to the manufacturers. 


association, or, 


Yours faithfully, 
W. J. Jones, 


Director, The Electric Lamp Manufacturers’ | 


Association of Great Britain, 
Lighting Service Bureau, Limited. 
2, Savoy-hill, London, W.C.2. 
July 22, 1942. 








THE SELECTION OF ENGINEERS. 


To THE EpIToR oF ENGINEERING. 


Sir,—With reference to your remarks in connec- 
tion with my letter to both of which 
published in your issue of July 24, on page 75, I 
might point out that it was precisely because a 


you, were 


large percentage of the existing apprentices regarded | 


themselves as unsuitable, because 25 per cent. of 
the 32 apprentices on probation had to be turned 


down as unsatisfactory on the completion of their | 


six-months’ probationary period, and because the 
general standard and efficiency of the existing 
apprentices were regarded as low and capable of 
considerable improvement, that the research men- 


tioned in my letter was commenced. 


tobert’s slide lathe of 
1820, alluded to in your columns on May 29 under 
which was 72 


I was not! Engineers and Shipbuilders. 


MR. K. O. KELLER. 


It was with great regret that we briefly recorded, 
the death of Mr. Karl Otter Keller, 
engine works manager and a of Messrs 
William Doxford and Sons, Limited, and designe: 
|of the well-known Doxford opposed-piston marine 
oil engine. To his pertinacity and technical skill, 
in the face of the many difficulties that arose in the 
introduction and development of what 
entirely new type of marine engine, is mainly due the 
that it achieved ; and the publi 

spirited manner in which he discussed those difficul 
ties, and the methods adopted to overcome them, 
contributed greatly to the improvement of marin¢ 
Diesel-engine technique. 

Mr. Keller was a native of Switzerland, and was 
| bese on March 21, 1877, at Zurich, where also he 
received his and a five years’ 
| engineering apprenticeship. 
| four years at the Technical College, Winterthur, 
| where he qualified as a mechanical engineer in 1901. 
After a couple of years’ experience In Geneva, he 
came to England in 1903, and thereafter made this 
country his home. His first appointment in Eng 
land was with Messrs. Kynochs, Limited, Birming- 
ham, where he was engaged on the design of suction 
gas plants. He was next employed for a short 
period by Messrs. D. Napier and Son, at Acton, and 
at the Basingstoke works of Messrs. J. 1. Thorny- 
croft and Company, where he was engaged on the 
design of submarine engines. At that time, con- 
siderable attention was being given to the possi 
bility of gas-engine propulsion for ships, and it was 
for the purpose of investigating this method of 
propulsion that he was first engaged by Messrs. 
Doxford in 1905. This work occupied him for three 
years, but the firm then decided not to proceed with 
the idea, and Mr. Keller left them in 1908 on appoint - 
ment as chief draughtsman at the newly-established 
Ranelagh Works, Ipswich, of Messrs. William 

Reavell and Company. 

In 1911, he returned to Messrs. Doxford’s marine- 
engine works as chief designer, and began the long 
series of tests which ultimately resulted in the pro- 
| duction of the Doxford engine. The first engines 
had three cylinders and were of comparatively small 
| size, but demands for greater power were success- 
fully met—though not without increasing difficulty, 
} principally due to torsional vibration in the crank 
| shafts—until Mr. Keller produced the four 8,000 
h.p. five-cylinder engines of the Shaw, Savill and 
Dominion Line’s motorship Dominion Monarch, 
| which he rightly regarded as a triumph of marine- 
engineering achievement. These engines were de- 
scribed and illustrated in ENGINEERING of April 28, 
| 1939, page 496. Subsequently, six-cylinder engines 
were produced, on the same opposed-piston principle. 
| Doxford engines, to Mr. Keller’s designs, are also 
built under licence in this country by Richardsons 
Westgarth and Company, Swan Hunter and Wigham 
tichardson, Limited, the Fairfield Shipbuilding and 
Engineering Company, Barclay, Curle and Com- 
pany, and John Brown and Company ; and, in the 
United States, by the Sun Shipbuilding Company. 
It has been computed that the aggregate horse-power 
of the engines constructed by the parent firm and the 
various licensees is of the order of 2,000,000 h.p. 

Mr. Keller was a member of the Institution of 
| Mechanical Engineers, which he joined in 1911, and 
had served as chairman of the North-Eastern Branch 
of the Institution. He was also a member of 
'Council of the North-East Coast Institution of 
The papers which he 
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delivered before these and other institutions, and 


his contributions to the discussions of other papers 


lealing with the application of the heavy-oil engine 
o marine propulsion, were noteworthy for the 


eandour with which he placed his own knowledge | 


and experience at the disposal of fellow-workers in 
the same field, and constitute a survey of the subject. 
lhe value of Mr. Keller’s work in the development of 
British marine Diesel engines can hardly be over- 
estimated, and, from a technical as well as a personal 
standpoint, his death will be widely regretted. 


MR. A. W. MARSHALL. 

LONDON engineering circles, and the fraternity 
of model engineers over a much wider radius, have 
lost a familiar figure by the death of Mr. A. W. 
Marshall. He had been associated for some 30 years 
in the editorial direction of The Model Engineer, 
which was founded and is still edited by his brother, 
Mr. Percival Marshall, C.1.Mech.E. Mr. A. W. 
Marshall had been in poor health for several years, 
and, for some time past, had been living in virtual 
retirement. He 
. few months ago, and appeared to be recovering ; 
hut the improvement was not maintained, and he 
lied in a Croydon nursing home on July 20. 

Alfred William Marshall was born on January 8, 
1865, and received his general education at private 
At the age of 16, he was apprenticed at 
of Messrs. D. Napier and Son, then 
situated in for a term of five years. 
Concurrently, he attended evening classes at the 
Birkbeck Institution, Finsbury Technical College, 
In 1886, on the conclusion 


was seriously ill with pneumonia 


= hools. 
the works 
Lambeth, 


ind University College. 
of his apprenticeship, he went for a short time to 
Messrs. Maudslay, Sons and Field as an improver ; 
ind then, for a year, was a draughtsman with Messrs. 
Nalder Brothers and Company, engineers, of West- 
minster. After further drawing-office experience, 
in the engineering department of Messrs. Doulton 
and Company, he set up in business on his own 
account, in January, 1889, as a mechanical engineer. 
In 1894, Mr. Marshall acquired an interest in the 


Crypto Works Company, of Clerkenwell, general | 


mechanical and electrical engineers, and eventually 
amalgamated his own business, which had been in 
Soho, with that concern. In the early years of the 
present century, he established a consulting practice 
in the City, specialising more particularly in small 
mechanical and electrical plant ; but he relinquished 
this to join The Model Engineer, for which he wrote, 
in addition to numerous articles, a number of highly 
successful elementary manuals on mechanical and 
electrical engineering subjects. He was well known, 
also, as one of the judges of entries for the model- 


making competitions in connection with the annual | 


exhibitions organised by The Model Engineer, and 
at those of many local societies of amateur model 
makers. Mr. Marshall was a member of the Insti- 
tution of Mechanical Engineers and an 
member of the Institution of Electrical Engineers. 
He was a notably regular attendant at the meetings 
of the Junior Institution of Engineers, of which he 
had been a member for nearly 56 years, having 
joined it in August, 1886. On the completion of 
50 years’ membership, he was made an honorary 
member. He was also a member of long standing 
in the Society of Model and Experimental Engineers, 
and will be remembered in both societies for the 
wide practical knowledge and unusually retentive 
memory which informed his contributions to their 


associate 


discussions. 








THE Re-TREADING OF WORN PNEUMATIC TYRES. 
Owners of motor vehicles who are entitled to buy a tyre 
under the tyre-rationing will payment 
the old tyre surrendered provided it is fit for 
treading. Such payments range from 5s. for motor-cartyres 
to 21. for the largest sizes. Users surrendering tyres will be 
given a receipt by the authorised tyre depot. The tyre 
will then be inspected at a central point and the user 
will be handed a copy of the inspection report, indicating 
whether the tyre has been accepted for re-treading or 
rejected as for this purpose. This 
decision, it is emphasised, must be accepted as final. 
Payment will be made by the authorised tyre depot, at 
the approved figure for the size, on all tyres accepted. 
Tyres not fit for re-treading will be handed over to the 
Rubber Control as scrap. 
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UNIFORM STEEL FOR LIGHT 
CASTINGS* 
By C. H. Karn and L. W. SANDERs. 

Tue methods outlined in this paper are employed 
in one foundry producing from 95 tons to 100 tons of 
finished carbon-steel castings weekly. Although this 
is a modest tonnage, it is just double the output for 
which the plant was originally designed. As the 
castings are almost entirely light and made in green 
sand, the floor space must be utilised to the utmost 
for the production of moulds. A typical week’s output 
is made up of over 5,000 castings, totalling 97 tons. 
The average weight is 38 lb., with very occasional 
castings falling in the hundredweight and upwards 
This output can only be maintained by careful 
planning and working to a pre-determined programme. 
The planning is based on the number of moulds which 
can be produced in a given time by the equipment 
installed. The core output is adjusted to suit this, 


| class. 


and the moulds are finished, cored up, and closed as | 


made. It is then necessary to have liquid steel avail- 
able to pour the moulds, in order that the floor may 
be cleared and the cycle repeated. 
description of the steps taken to standardise steel 
production so that moulds may be poured when ready. 

Two processes are in use, the basic-electric and the 
This combination has two great advan- 
tages. In the first place, the basic-electric can use a 
wide range of scrap and produce a low-phosphorous/low- 
sulphur metal, the remelt from which can be used in 
conjunction with West Coast hematite in the Tropenas 
to produce steel with a phosphorus and sulphur content 
comparable with electric steel. Secondly, the electric 
furnace can be adjusted to produce a heat of steel at 
precise intervals (of 4 hours in this case), day and night 
while the Tropenas can produce heats at high speed 
during the peak casting period, which in most foundries 
is during the afternoon. As there are so few castings 


| Tropenas. 


of large weight, it is not possible to open up the nozzle | 
hundredweights | 
capacity, and, if it were possible, it would be undesirable, | 
as the standard steel is at much too high a temperature | 


in the case of a mould of several 


for heavy castings. Hand-shanking from both types 


being poured in this manner without difficulty. It is 
not proposed to deal in detail with the chemistry of 
the processes, as both are fairly well known, but to 
describe the mechanism of standardised steel pro- 
| duction. 

Basic-Electric Practice.—The furnaces in use are of 
the Electro-metals type with two upper electrodes and 
}a conducting hearth. They are rectangular in shape, 

with nut and screw-operated tilting and elevating gear. 
The maximum capacity is 50 ewt., and charging is 
entirely by hand. 
| The basis of the process lies in the standardisation of 
the charges, a controlled * boil,” and speed in working. 
The charge is made up of from 45 ewt. to 47 ewt. of 
mixed cold scrap of variable size and consisting of 
approximately 75 per cent. scrap and 25 per cent. 
steel turnings. The heavy scrap is charged first, 
directly under the electrodes, light scrap is then 
charged around the electrodes and in the centre of 


It is found that even a slight variation from these 
| proportions causes a considerable lengthening of the 
melting time; thus an increase to 30 per cent. in the 
turnings increases the time of a heat by 15 minutes. 
The time taken to charge the scrap is between 20 
minutes and 30 minutes, according to the size. The 
heavier scrap takes longer than the medium variety 
which can be readily handled by shovels. 

The aim is to melt from the bottom upwards, the 


are being concentrated on the heavy scrap to form a | 


pool of metal quickly. By this means a constant arc 
is maintained. Lime is added with the charge, about 
75 Ib. to the ton being used. 
according to the condition of the scrap, dirty or rusty 
scrap receiving more and high-quality material rather 
less. Melting is conducted as rapidly as possible with 
a load of 5,000 amperes at 80 volts to 85 volts. The 
time taken to melt a charge of 45 cwt. to 47 ewt. from 
the cold is usually 2 hours. During the melting period 
care is taken to prevent excessive heat in the centre of 
the furnace by frequently pushing the charge towards 
the centre. This prevents over-oxidation or direct 
|attack by the are on the furnace bottom. Further 
lime is added from time to time to form slag. When 
the bath is all clear-melted, the temperature should 
be just high enough to ensure a liquid slag wnder 
normal conditions. 

The temperature is increased as additions of broken 

ore are made to remove the oxidisable elements. 
Properly worked, the bath conditions are such that 
| * Paper entitled ‘“‘The Production of Uniform Steel 
| for a Light Castings Foundry,”’ presented before the 
| 39th Annual Conference of the Institute of British 
Foundrymen, heid in London on Saturday, June 20, 
11942. Abridged. 


This paper is a| 


of furnaces is practised to a great extent, small moulds | 


The nominal rating is 650 kVA. | 


the furnace, and the steel turnings round the sides. | 


This quantity is varied | 
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| when a critical temperature is reached a violent boil 
takes place. It is essential that this boil be secured. 
| A short and vigorous boil is preferred to a long slow 
| boil, the carbon being reduced from approximately 
0-38 per cent. to 0-09 per cent. in 10 minutes. This 
short vigorous boil on a rising temperature gradient 
appears to be a crucial point in successful practice. 
Thus, if no boil takes place, the slag is glassy and 
reflects heat, causing the roof to run and making the 
later formation of a true reducing slag very difficult. 
Further, the absence of a boil appears to be associated 
with sluggishness in the finished steel. 

A long slow boil at constant temperature leaves a 
bath which is very difficult to “kill” and which 
wastes a great deal of time during the finishing period. 
The essentials are to melt a bath containing sufficient 
carbon (0-35 per cent. to 0-45 per cent.) to cause a 
strong boil, to feed ore slowly and steadily while the 
temperature is raised, and not to cause boiling at a low 
temperature by considerable stirring or rabbling. 
Immediately the boil has died down and a test shows 
the steel in the bath to be soft, a sample is sent to the 
laboratory for phosphorus estimation. The first slag 
is now poured off and a fresh lime slag put on. Fairly 
strong oxidising conditions are maintained until the 
laboratory report is favourable. 
| At this stage, the carbom silicon, manganese and 
phosphorus are reduced to a minimum, and are present 
in approximately the following percentages: C, 0-09; 
Si, 0-008; Mn, 0-10; and P, 0-015. There is no 
reduction of sulphur during the period of melting and 
oxidising. The slag at this stage is quite black and 
| inclined to brittleness after cooling: it contains CaQ, 
40; FeO, 24; SiO,,17; MnO,4; P,O,, 0-9 per cent.. 
the remainder being Al,O,. 

The chemical changes which take place during the 
| two-hour period of melting and oxidation probably 
occur in three phases. The first stage is the elimination 
of the silicon and manganese. The silicon and man- 
ganese are oxidised by the presence of iron oxide added 
in the ore or included with the scale. The second stage 
is the elimination of the phosphorus ; this takes place 
after the oxidation of the silicon and manganese. Three 
definite conditions are necessary for the efficient 
removal of the phosphorus, namely, (1) excess oxygen, 
(2) very basic slag, and (3) low temperature. The third 
| stage is the elimination of the carbon. The elimination 
| of the carbon, like that of the silicon and manganese, 
| depends upon the amount of iron oxide included in the 
| charge and added in the ore. It is standard practice 
| to take the carbon down to the minimum in order sub- 
| sequently to recarburise to the hardness desired. 

After the elimination of the carbon, silicon, man- 
|} ganese and phosphorus, the bath is ready for the 
| removal of the oxidising slag. The removal is carefully 
supervised as the slag is carrying phosphorus and, under 
the reducing conditions which follow, this would revert 

to the metal. Slagging is conducted in the following 
|manner. The furnace is slightly tilted and the slag 
poured or lightly raked off; the load is then taken off 
and the electrodes raised. A little lime is added to 
thicken the slag, which greatly facilitates the slagging 
operation, and care is taken to remove all traces of slag 
from the sides and banks of the bath. 

Skimming is conducted as rapidly as possible in 
order that heat shall not be lost during this period. 
When the bath is in good condition, the complete 
removal of slag is accomplished in seven or eight 
minutes. To the slag-free bath is added 10 lb. per 
ton of ferro-silicon to *‘ quieten ’’ the metal; this also 
helps to produce a more uniform metal when recarburis- 
ing is carried out to yield a higher-carbon steel. 

In the case of low-carbon steels, no carbon is added 
at this stage, but for higher-carbon steels 20 lb. of 
anthracite duff is thrown into the bath, followed imme- 
| diately by one-half the total ferro-manganese addition. 
The bath is now ready to take the refining slag, which 
consists of 50 Ib. of lime, 20 lb. of fluorspar, and 7 Ib. of 
| coal dust. The load is again put on and refining begins. 
| The total refining time is approximately one hour, half 
|of which is taken in forming the slag and the rest in 
| deoxidising and raising thetemperature. Alow powerin- 
| put of 3,500 amperes at 85 volts is used at first, when the 
| slag is quite black in colour, and after about 10 minutes, 
}as the slag begins to melt, a small amount of ferro- 
| silicon is added which hastens deoxidation. During this 

period the consistency of the slag is carefully observed, 
and it is not allowed to become too viscous or too thin. 
When the slag is too thick, contact with the metal is 
not made, and sulphur elimination does not proceed 
efficiently. If it becomes too thin, serious softening 
of the roof and walls takes place. 

The slag is worked-up to strongly-reducing conditions 
by the addition of lime and coal as required, and, at 
this stage, it is white in colour, with a strong smell of 
acetylene denoting the presence of calcium carbide. 
| At this point the power input is increased to 4,000 
|amperes. Spoon samples are taken to ascertain the 
| general conditions of the steel and the metal is quietened 
| by small additions of ferro-silicon. All samples during 
‘the refining period are taken with a cold spoon, freed 
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from metal and slag before use. The spoon is carefully 
warmed and slagged before dipping into the bath. Care 
is used to take the samples from the same position in 
the bath. When the metal is hot enough and the slag 
in good condition, a sample is taken for carbon. Final 
adjustment is made with hematite, and additions of 
45 per cent. ferro-silicon and 80 per cent. ferro-man- 
ganese are made to bring these elements to the desired 
proportions. The additions of ferro-silicon and ferro- 
manganese are calculated from the known weight of 
metal in the bath. 

The additions are allowed to melt and the bath well 
rabbled with a bar before a sample is poured into a sand 
mould. This sample should be quiet and of piping 
quality. The load is then taken off and the metal 
allowed to stand 2 minutes or 3 minutes before tapping 
to enable the slag to separate. The slag is highly basic 
and, if reducing conditions are properly controlled, the 
sulphur is efficiently reduced from 0-050 per cent. to 
0-014 per cent. Tapping takes place through a tap 
hole built up with sand outside the door. Although 
this is a somewhat lengthy procedure, it prevents the 
slag from running with the metal, and avoids serious 
variation of carbon content and inclusions of non- 
metallic material. The metal is tapped into bottom 
pouring ladles, which are preheated by gas burners to 
approximately 800 deg. (., and aluminium is added as 
the bottom of the ladle becomes well covered. The 
tapping temperature for steel to be shanked is in the 
neighbourhood of 1,650 deg. C., and for heats to be 
directly poured, approximately 1,580 deg. C. Details 
of pouring times and temperatures are given in Table I. 
The consumption of electricity is at the rate of 869 units 
per ton, inclusive of the preheating operations. The 


TABLE I.—Electric Steel Tapping Temperatures and 
Times 

Bottom- 

Electric Furnace Shanking Pouring 
Heats Heats 
Deg. ( Dew. ¢ 
Tapping temperature 1.650 1.580 
remperature— first pour 1,600 1.560 
remperature— last pour 1,560 1,530 
Pouring time 25 min 20 min 

No. of moulds tL 67 

Weight of metal cast 47 ewt 45 ewt 


temperature readings are taken with a Foster optical 
pyrometer, which is directed on to a clean stream of 
metal, and a correction of 7 per cent. is added. 

Tropenas Converter Practice.—The equipment in use 
consists of one 20-cwt. (nominal) Tropenas converter 
with a positive Rootes blower to furnish air: one 
balanced-blast cupola, 27 in. in diameter, capable of 
melting 3 tons of iron per hour; one 2-ton capacity 
ladle for receiving the cupola iron for transfer to the 
converter ; one lip-pouring ladle from which steel is 
hand-shanked ; and several bottom-pouring ladles, all 
of which are preheated by gas burners. The charge in 
the Tropenas converter is never less than 27 cwt., and 
increases as the lining wears. The lining is 8 in. thick, 
except at the tuyeres side, where it is 11 in. thick. 
There are five 14 in. diameter tuyeres formed in the 
rammed lining, for which a proprietary material is used. 
It is essential to control the moisture content at 8 per 
cent. during ramming, and to take steps to secure 
adequate drying and preheating before the first charge. 
The average life of a lining is 70 blows. The time- 
table is based upon a standardised converter charge, 
uniform vessel temperature and controlled blowing 
conditions. The tuyeres must be perfectly perpendicu- 
lar to the axis of the vessel, an error of a degree or so 
prolonging the blow 5 minutes to 8 minutes and yielding 
cold steel. 

The cupola is fettled and patched each morning, this 
operation taking roughly 2 hours. The sand bottom 
is rammed up and a fire started which is allowed to burn 
through steadily without forced draft, and in about 
2 hours charging begins. To avoid variation of 
chemical composition in the charge to the converter, 
the cupola charges are adjusted. Experience has shown 
that the converter weight increases along the following 
lines :—At the beginning of the week 27 cwt. are 
required, and, as little wear takes place during the first 
two days, three cupola charges of 9 cwt. to the blow 
suffice. After the second day, the weight increases by 
1 ewt. to 28 ewt., and four cupola charges of 7 cwt. are 
used. For the fourth day the converter weight will 
have increased to 30 cwt., and three units of 10 cwt. 
are used. In this manner a uniform composition is 
obtained for the converter charge without difficulty. 


(To be continued.) 





ROYAL SOCIETY OF ARTS EXAMINATIONS.—At 
suggestion of the Worshipful Company of Clothworkers, 
it has been decided to award National Sav ings Certificates, 
instead of medals, to successful candidates in the examina- 


tions of the Royal Society of Arts. 
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LABOUR NOTES. 


WueEwn the House of Commons went into Committee 
of Supply on Wednesday last week on a Vote for the 
Ministry of Labour and National Service’s Factory 
Department, Mr. Bevin said that a vexed problem 
which called for solution was that of hours of work. 
After Dunkirk, there was a rather wild rush and there 
appeared to be at one time a danger that the whole 
of the administration of the Factory Acts would break 
down. He had never been very much impressed by 
special “ go-getting"’ methods. Production was a 
question of rhythm, organisation, and consistency, and 
if they rushed in and broke up the discipline, which the 
Acts imposed, it would be tremendously difficult to 
restore it. There was a positive danger at one moment 
that it would break, but, happily, the Department 
was able to get it back on to the rails again. On the 
other hand, they had had to do things about hours of 
labour which were extremely distasteful. Now, pro- 
duction and man-power were in such a form that he 
was considering a tightening up at an early date. 


Earlier in his review, the Minister of Labour and 
National Service said that a very association 
had been established between the Factory Department 
and the Industrial Relations Department for the 
removal, at the source, of grievances which were not 
always about wages, but sometimes about irritating 
conditions. The factory inspector dealt very closely 
with the works’ manager, who had a terrible respon 
sibility, and as a rule had to be not only a good organiser, 
engineer, and psychologist, but a variety of other things 
besides, and he was not always blessed with the most 
intelligent of directors. The poor works’ manager 
deserved more recognition than he was getting now. 
Mr. Bevin believed that in the future, industry would 
have to face up to the question of the working direc- 
torate, but, in the meantime, working directors, mana 
gers, and the Factory Department were getting on 
very well together. They had been able to surmount 
many difficulties. 


close 


Addressing the annual conference of the Amalgamated 
Union of Building Trade Workers at Morecambe last 
week, Mr. Luke Fawcett, the general secretary, des- 
cribed the bonus system as a vicious system imposed 
by the Government in the face of the opposition of all 
the organised building operatives. It had, he said, 
complicated wage payments, and considerably added 
to costs. It was true that there had been enormous 
building production, but there would have been in 
any case. Least of all was it due to bonus payments. 
He doubted, indeed, that the system had added any- 
thing to the amount produced. It had been the cause 
of much friction and difficulty on the job, and its 
effect was to lower the standard of building. That was 
an evil the influence of which would, he believed, 
permeate their crafts and trades for a long time after 
the abandonment of the system. 


Strong opposition to systems of payment by results 
was also expressed at the annual conference of the 
Electrical Trades Union at Morecambe last week. 
Speaking against a resolution—which was rejected by 
34 votes to 9—demanding that members in the Shipping 
Section of the organisation should be allowed, as a 
war-time measure, to work under such systems, a 
Birmingham delegate said, according to the Daily 


Herald, :—** For God's sake, if you have not got the 
system fight it. It results in rotten, rushed 
workmanship. It is risking pilots’ lives through faulty | 
craftmanship. I know; I have seen engines having 


Later in the week, Sir Alexander Ramsay, Director 
of the Engineering and Allied Employers’ National 
Federation, issued a statement on the subject in which | 
he said that the delegate’s allegations were “ entirely | 
irresponsible.” ‘All work put into an aeroplane,” 
the Director continued, 
pulous examination by the manufacturer, on the top| 
of which is superimposed rigid, meticulous and technical 
examination by the Aeronautical Inspection Depart- 
ment of the Ministry of Aircraft Production. It would | 
appear that some restraint should be placed on such 
utterances, which are not only a most serious reflection | 
on the management, the Supply Department and the | 
workpeople concerned, but are calculated to affect the | 
morale of our fighting men, who believe in, and depend 
upon, industrial honesty.” 


| 

At July 1, the cost-of-living index figure was 100) 
points above the July, 1914, level, as compared with | 
99 points at June | last. For food alone, the index | 
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According to the Minister of Labour and Nationa| 
Service, criticism that there is a great deal of absen 
teeism and slackness in factories engaged on war work 
is overdone. * In proportion to the multitude of workers 
engaged on war production,” the Minister claims, 
‘slackers are extraordinarily few, and the British 
labour force, as a whole, has become quietly mobilised 
into an industrial army characterised by a remarkable 
degree of discipline.” 


As a result of Sir Walter Citrine’s recent visit to the 
United States, an Anglo-American Trade Union Cor 
mittee is to be set up through which, it is hoped, 
contacts will be maintained between the American 
Federation of Labour and the Russian All-Union 
Central Council of Trade Unions. It will consist of 
five representatives of the British Trades Uni 
Congress and five representatives of the Americ 
Federation, and will meet at least thrice a year. 


In the course of his address to last week's conferen: 
of the Mineworkers’ Federation of Great Britain 
Blackpool, Mr. Lawther, the president, said :—** W 
must give the nation the coal it needs. We pledged ov 
word, and we expressed our faith that the changes w 
have obtained would help to give the coal needed day b 
day. If we fail it will be a long, long day before the 
nation again listens in patience to any of our proposal» 
National control, increase of wages, a national minimun 
and a national board, bring to us definite rights, but 
they also bring new duties and responsibilities.” 


After a long discussion in closed session, a resolution 
was adopted empowering the executive committee t 
draft proposals for an alteration in the form of th 
organisation and to report to a special conference 
It is understood that the principal change contemplate: 
is an amalgamation of the district bodies which forn 
the existing federation into one compact national union 
At present, the Mineworkers’ Federation takes the lead 
in wages movements and also administers the politica 
fund, but the district associations and federations ar 
financially autonomous. 


During a discussion on the incidence of silicosis amony 
miners, Mr. Lawther said that it was now 
that there must be more systematic medical examina 
tion. They must do all they could to ensure that 
effect was given to recent reports on the subject Mr 
Arthur Horner (South Wales) said that often silicosis 
could not be detected without X-ray examination, and 
in the anthracite districts of Wales, the miners them 
selves paid regular subscriptions to secure the services 
of radiologists. 


recognised 


What was described as a ~ Boys’ Charter was 
adopted by the conference on the recommendation of 
the executive committee. Largely on the 
evidence which the Federation itself had submitted to 
Sir John Forster's Committee on the recruitment of 
juveniles to the industry, it called for, among other 
things, greater safety and health measures, higher wage 
standards, improved working conditions, regularity of 
employment and assurance of future work. It urged 
that boys under 16 years of age should not be employed 
underground, and proposed a national minimum wage 
for them rising from 6s. a shift at 15 years of age to 
12s. a shift at 19} years. Unused mines, or workings 


based 


| not in production, should be used, it was added, for the 


training of boys in the practical work of coal-mining. 


In another resolution, which was adopted by the 
conference, the executive committee instructed 
to consider the question of imposing a levy of 6d. a 
ton on coal produced to provide old-age pensions for 
miners at 60. Mr. Ernest Jones (Yorkshire) reckoned 
that the levy would produce about 5,500,000/. a year. 


was 


The writer of the editorial notes in the July issue of 
Man and Metal, the journal of the [ron and Steel Trades 


“is subject to the most scru- | Confederation asks :—*‘ Why should we look forward 


to a lower standard of living ’ Wealth is not something 
kept in a storehouse ; it is not simply a piece of cake, 
the more you eat the less you have left. It is a con- 
tinuous stream the flow and depth of which depend upon 
the productive forces of the world and the level of tech- 
nical development and equipment. Can it be argued 
that the war will have lessened the world’s capacity to 
produce goods or retarded mechanical improvement * 
On the contrary, it will have improved it beyond 
recognition. This is the history of all wars, which, 
whatever else they do, never fail to force technical 
development along at an accelerated pace. Can 
anyone doubt, that the productive capacity of the 
world to-day is such that given an unhindered flow and 
freedom from the straight jacket of finance manipula- 


figure was 60 points above that of July, 1914, as/| tion, it can make good the wastage of this war in a 


compared with 59 points on June | last. 
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NOTES ON NEW BOOKS. 


Vew Methods for Sheet Metal Work. By W. 
\.M.I.E.I. London: The Technical Press, 
Price 7s. 6d. net. ] 

luts book is concerned with methods of drawing out 

the patterns for cutting sheets prior to forming, its | 

primary object being to explain a particular layout | 

system used by the author. Shapes other than cylin- j 

ders or cones usually necessitate triangulation, the | 

pattern being built up to correspond with a series of | 
triangles covering the surface of the finished shape. 

Many such lines will not lie in the plane of the paper 

their true length must then be obtained from their | 
pparent length in two planes at right angles. Working | 

drawings give sufficient information to define the shape, 
but it is often necessary to draw additional views to 
determine the true length of construction lines. The 

vuthor’s aim is to reduce this extra drawing to a 

minimum by taking advantage of the fact that the 

end boundaries are usually geometrical shapes—circles 
or rectangles. His layout is used to deduce first the 
projection of the line at right angles to the paper, 
ind then, in conjunction with its apparent length in 
the drawing, its true length. Many cases arise inj 
which curved surfaces intersect and, for theoretically 
vecurate projection, the correct shape of the inter- 
section must be determined. In shapes such as junction 
pieces, a tedious process is simplified by deciding on a 
shape for the intersection. While this assumes that 
the operator has the necessary familiarity with design, 
ind may vary the shape of the article slightly, it is | 
sound in principle, as the shapes are often not truly 
geometrical ; in the case, say, of a two-way junction 
piece, with ends not lying in parallel planes, this saves 
1 great deal of work. Most of the examples given deal 
with air trunking. Bearing in mind the purpose of the 
book, it is not surprising that parallel and radial line 
methods are but lightly touched on; the author 
prefers triangulation, even for cone problems. The 
tinal chapter shows the methods of allowing for thick- 
ness of metal, based, of course, on the mean thickness 
line. This involves some fairly elaborate calculations 
ind would seem to justify a suggestion that conical 
shapes might be developed with greater speed and 


JULY 31, 


| 
CooKsoN, | 


Limited. 


vecuracy by calculating the included angle at the 
entre of the pattern circle and setting out with a 
protractor. The comment may be made that Mr. 


Cookson’s system of lettering drawings is ideal for the 
layout, but sometimes is rather confusing for the 
purposes ot description. 








ANNUALS AND REFERENCE BOOKS. 


The Steam Boiler Yearbook and Manual.—This new- 
comer among engineering yearbooks differs from most 
of such publications by the absence of the customary 
collection of tables and data. The greater part of the 
volume is of a descriptive nature, made up of brief 
accounts of innumerable kinds of boilers and appliances 
employed in connection with steam raising. The 
selection is compendious rather than critical, every 
type and size of boiler on the market being given 
approximately equal prominence, so that the result is 
likely to be of most use to those who may wish to have 
at hand a sort of descriptive catalogue of what is 
available in the way of boiler-house plant, together 
with the names of the firms who supply it. A feature 
of the book that will commend itself more to the 
average boiler engineer is a section consisting of 
extracts from about 30 recent articles and papers on 
boiler house matters. To have these assembled under 
one cover is certainly a convenience, though it would | 
have been a greater one if an index to the matters dealt 
with had been provided. Apart from what the reader 
may discover in this section, he will find very little in 
the manual to assist him in dealing with ordinary 
operating questions. He is given, for example, no 
information concerning such matters as the sampling 
and testing of coal, the analysis of flue gases, or the | 
determination of chimney and other losses. There is 
certainly a brief chapter on the treatment of feed water, 
but it is practically confined to descriptions of the 
specialities of various manufacturers. No guidance is 
given as to the treatment appropriate to any particular 
kind of water, neither is there any information concern- 
ing the tests necessary to control the treatment. To | 
justify its inclusion among the really useful reference | 


books of the boiler-house superintendent or operator, | 
the present work will have to be greatly strengthened 
on the practical side. The Steam Boiler Yearbook and | 
Vanual is published by Paul Elek Publications, Africa | 
House, London, W.C.2., at the price of 20s. net. 








LAUNCH OF H.M.C. DESTROYER ** HvuRON.” 
Huron, one of several powerful Tribal class destroyers | 
which are being built in this country for the Royal 
Canadian Navy, has recently been launched. 


r;| respect to the others, 


H.M.C.S. | 


| December, 1941. 
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THE SUPERCHARGING OF TWO- 
STROKE DIESEL ENGINES.* 


Tue aim in undertaking any technical development | 


is to obtain the highest possible overall efficiency. 
In the case of the Diesel engine the factors which are 
of primary importance in determining this efficiency 
are price, weight, space requirements and durability, 
and also the cost of fuel, lubricating oil, attendance 
and repairs. Experience has shown, however, that 
nearly every further development in favour of one of 
these factors introduces certain drawbacks with 
i.e., the gain in one is made 
more or less at the expense of the others. The progress 
attained in one direction is therefore of practical value 
only when it at the same time improves the overall 
efficiency and in no way adversely affects reliability in 
service. 

In recent years the Diesel engine has been adopted 
to a continually increasing extent for all sorts of 
vehicles, particularly for ships, locomotives, lorries 
and aircraft. In power plants of this kind the reduction 
in weight and in space requirements is particularly 
important. This, however, may be the case also in 
stationary installations. For this reason great attention 
has been devoted to increasing the “ output density ” 
particularly in recent times. The possibilities still 
open for the Diesel engine in this direction become 
most evident when the basic formule that determine 
the output of an engine are examined. 

These formule, as is well known, are : 

a 7 D'S 
as - 4 100° 


V npk 


npk 


~ 900 
where 
N = effective output in brake horse-power (metric). 
bore in millimetres. 
S = stroke in millimetres. 
n = speed in revolutions per minute. 
p = mean effective pressure in kilogrammes per 
square centimetre. 


k number of pistons. (In double-acting engines, 
the number of piston faces.) 
V = swept volume per piston in litres. 
a 1 for four-stroke engines. 
2 for two-stroke engines. 
From these fundamental formule it results that, 


with a given swept volume and given number of pistons, 
whereby the weight and space requirements of a certain 
type of engine are mainly determined, the output 


| obtainable is influenced only by the speed and the 


mean effective pressure. These values consequently 
determine the output density. The piston speed can 
be inserted instead of the speed of rotation. 

The piston speed to-day normally amounts to 5 metres 
to 9 metres per second (1,000 ft. to 1,800 ft. per minute) 
in the case of two-stroke engines and 5 metres to 


12 metres per second (1,000 ft. to 2,400 ft. per minute) | 


in four-stroke engines. The difference is to be attri- 
buted to the smaller time-area of the two-stroke 
engine and the higher heat load which the pistons of 
the two-stroke engine are exposed to. It is possible, 
however, to increase these values still further and 


successful development work in connection with this | 


has already been accomplished. 


On the other hand, by means of supercharging, it is | 


possible to-day, particularly in the case of the two- 
stroke engine, to obtain a considerable increase in the 
mean effective pressure. 


development of the Diesel engine, and this more 
particularly since the four-stroke engine-has been super- 
charged successfully. Supercharging of the two-stroke 


engine, however, has not been realised up to now in | 


practice ; there were special reasons for this. 


Extra-charging.—Already in 1912 the Sulzer two- | 


stroke engine was built with “‘ extra-charging.” The 
principle of this process aimed at obtaining a super- 
charging effect. After scavenging was finished, the 


| cylinder was slightly supercharged to the scavenging- 


air pressure by air admitted through upper inlet ports. 


| The air charge in the cylinder at the beginning of the | 
| compression stroke was of a higher density than had 


been generally used hitherto, and this caused a corre- 
sponding increase in the output of the engine. A 
further development of this extra-charging process is | 
represented by special applications, for instance in peak- | 


| load and emergency power plants, in which the degree 


of extra- charging is increased during the overload | 
periods. This is effected by temporarily increasing the | 
scavenging pump volume or by extra-charging with | 


| additional air of a higher pressure introduced through | 
| positively controlled valves after the scavenging is | 


finished. 
The extra-charging pressure (that is to say the 
pressure in the cylinder at the beginning of the effective 





from the Sulzer Technical Review, 


Abridged. 


* Reprinted 








Two-stroke supercharging | 
has always been one of the most important aims in the | 


| compression stroke), was limited, in accordance with 
the scavenging-air pressure, to the order of about 
1-2 to 1-4 atmospheres (17 Ib. to 20 Ib. per square 
inch) absolute, this giving, as compared with engines 
| without extra-charging, an increased output of 10 per 
cent. to 30 per cent. These extra-charging pressures 
| remained practically unchanged up to the present day 
and have been increased only in the special cases 
mentioned. The reason for this is that any further 
increase in the extra-charging pressure means an 
increase in the work absorbed by the scavenging pumps 
and consequently an increase in the fuel consumption, 
at least as long as the energy of the exhaust gases, 


which increases with the extra-charging pressure, 
remains unutilised and therefore appears in the 
|energy ‘balance as a loss. The adoption of higher 


supercharging pressures therefore requires, particularly 
with respect to fuel consumption, utilisation of the 
exhaust energy, that is to say its conversion into useful 
mechanical energy. At present the best means for 
this is the exhaust-gas turbine. 

High Supercharging.—The most simple solution 
would be to use the exhaust-gas turbine to drive a 
rotary compressor supplying scavenging and charging 
air, and in this way to eliminate the scavenging pump. 
The arrangement is shown diagrammatically in Fig. 1 
on page 98, in which D is the two-stroke Diesel engine, 
T the exhaust-gas turbine, V an axial compressor 
coupled to the turbine, and Ne the effective output at 
the shaft. Unfortunately it is not possible to realise 
this method of supercharging in practice, since only at 
high loads and high exhaust temperatures is the output 
of the exhaust-gas turbine sufficient for compressing 
the necessary amount of scavenging and charging air ; 
at low loads the supply of air would be insufficient. 
A slight lack of air could, of course, be put up with at 
part loads, but realisation of the process is rendered 
impossible by the fact that a two-stroke engine super- 
charged in such a manner could not be started at all. 

In the case of the supercharged four-stroke engine, 
no difficulties are incurred in starting, since the cylinders 
are, so to speak, “ self-breathing.” In fact the cylinders 
draw in the necessary air themselves, and the exhaust 
gases are expelled without any outside help. Any 
temporary lack of air will decrease the cylinder output 
approximately to that of the non-supercharged engine. 
This output, however, remains assured. The cylinders 
of the two-stroke engine, on the other hand, are depen- 
dent on “ artificial breathing.” They must have the 
air supplied to them by a scavenging-air compressor, 
the process of introducing the air into the cylinders 
and expelling the exhaust gases being defined as 
scavenging. The scavenging-air compressor, driven 
direct from the crankshaft or independently by an 
electric motor, supplies the necessary quantity of air 
to the engine immediately it begins to rotate. Now if 
the scavenging-air compressor is driven by an exhaust- 
gas turbine instead of direct from the crankshaft or 
by an electric motor, the necessary quantity of air will 
be lacking immediately after starting the engine, since 
the exhaust turbine driving the compressor comes into 
|action too slowly. The pneumatic coupling between 
| the engine and the charging set proves to be too weak. 
The conditions therefore quickly end in choking, so 
that the engine after being started cannot continue to 
fire. This most obvious solution, which has proved 
|}sound in connection with four-stroke engines, shows 
itself to be unsuitable for the supercharging of two- 
stroke engines. 

In the case of two-stroke supercharging the energy 
which is lacking at the start must be supplied to the 
supercharging set, in particular to the compressor, in 
some way from outside. For this purpose, it is possible, 
for instance, according to the process here called “* high 
supercharging,”’ to adopt a reciprocating scavenging-air 
pump, enlarged and strengthened to give the appro- 
priate degree of supercharging, this pump being driven 
from the crankshaft and supplying the total quantity of 
|air required. In order to utilise the turbine energy, 
| it is transmitted to the crankshaft by gearing. The 
| arrangement is shown in Fig. 2, on page 98, in which 
K is the reciprocating compressor, the other letters 
having the same significance as in Fig. 1. Connection 
between the turbine and crankshaft is represented 
diagrammatically as a chain drive. The reciprocating 
| scavenging-air pump may also be replaced by a rotary 
| compressor which is driven directly or indirectly from 
| the exhaust-gas turbine coupled to the crankshaft 
| through gearing. The supercharging set, consisting of 
| exhaust-gas turbine and compressor, may then receive 
| energy from the crankshaft or transmit energy to it ; 
| the set is running right from the time the Diesel engine 
is started and is therefore able to supply the necessary 
| quantity of scavenging air. The supercharging pressure 
can, at least theoretically, be chosen as high as desired. 
| The most efficacious supercharging pressure depends, in 
| the first place, on the combined efficiency of the main 
elements constituting the whole plant, i.e, the 
Diesel engine, compressor and turbine, as well as on 
| their cost, and on the weight and space required for 
i them. 
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The Power Gas Process.—Supercharging to 5 or 6) 
atmospheres (70 lb. to 85 Ib. per square inch absolute) 
represents a peculiar case, in that, within this range of 
supercharging, the power delivered by the Diesel engine 
and the power absorbed by the supercharging com 
pressor become equal. The effective output of the whole 
plant thus corresponds essentially to the output of the 
exhaust-gas turbine. The turbine may therefore be un- 
coupled from the Diesel engine and from the compressor 


TWO-STROKE DIESEL 


ja 


SUPERCHARGING ENGINES. 





without the energy balance of the whole set being there- 
by disturbed. 
this page. In this figure, dotted lines represent scaveng 


ing air and chain-dotted lines power gas. The unit 


composed of Diesel engine and compressor then serves 
exclusively to supply exhaust or power gas and no longer 
delivers any mechanical energy. this task devolving on 
The set comprising Diesel engine 


the exhaust turbine. 
and compressor, here designated power gas 
rator,’ therefore fulfils the same purpose as, for in 
stance, a boiler in a steam power station, or as the gas- 
generating plant consisting of compressor, combustion 
chamber and turbine in a marine constant-pressure gas 
turbine plant with special propeller turbine. The whole 
effective output is given up by the power gas turbine 
which corresponds to the steam turbine of the steam 
power station or to the propeller turbine of the constant 
pressure gas-turbine plant. Accordingly, several power 
gas generators can be arranged to work on one common 
power gas turbine. Since this working process, desig 
nated here as “ power gas process,” already includes 
the speed change between the Diesel part and turbine. 
it may be of interest where electric transmission is at 
present adopted for the purpose of obtaining this speed 
change, as for instance in traction, and in special cases 
in connection with the propulsion of ships 

his power generating process can also be accom 
plished by means of free piston power gas generators. 
The arrangement is shown in Fig. 4. The two Diesel 
pistons a with the built-on compressor pistons 4 are 
connected to each other by a synchronising device 
The two Diesel pistons are pushed inwards by the 
expansion of the air remaining in the compressor 
cylinders, thereby compressing the air contained in the 
Diesel cylinder. The fuel injected through the nozzle « 
is burnt in the highly compressed air, after which the 
two Diesel pistons are forced outwards. Then the air 
drawn in by the compressor pistons during the previous 
stroke is compressed. The compressed air delivered by 
the arrangement serves for scavenging and charging 
the Diesel cylinder. The exhaust here called 
power gases, drive the exhaust-gas turbine i coupled 
to an electric generator &. The auxiliary turbine /, 
which is also connected to the power gas pipe A, drives 
the pre-compressor m which pre-compresses the air 
entering the compressors and thereby supercharges 
them; c and d are suction and delivery valves. The 
essential feature of this construction consists partly 
in the direct transmission of power from the Diesel 
engine pistons to the compressor pistons, so that no 
losses occur through crankshaft and connecting-rod 
bearings, and partly in the automatic adjustment of 
the volume of the combustion space to suit the super- 
charging pressure used at the moment. 

The power gas process has some interesting features 
which give it special advantages on the one hand over 
the Diesel engine and on the other hand over a steam 
plant. Firstly, the power gas process represents a 
possible realisation of the “ gas turbine.” A particularly 
remarkable feature is the high thermal efficiency of 35 
per cent. to 40 per cent., without adopting any recu- 
perators or similar apparatus and at service tempera- 
tures of only 450 deg. to 500 deg. C. (840 deg. to 935 
deg. F.). The turbines, in this case, are small and simple, 
without condensers, without any need for water, and 
without pumps for condensate and air. They are also 
subjected to only moderate pressure and temperature 
gradients. The reliability in service of the whole plant 
is increased by the independence of the individual 
power gas generators. 

It is also by no means necessary to arrange the 
individual power gas generators according to the axes 
of the propeller shafts or of the gearing, as is the case 
when Diesel engine drive is adopted. There is con- 
sequently great freedom of choice with respect to the 
layout of the power plant with the power gas pro- 
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gases, 


The arrangement is shown in Fig. 3, on 
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The required power can be arranged merely by varying 
the number of power gas generators, the cylinder bores 
and, therefore, the unit weight, being more or less deter- 
mined from the beginning It must be considered in 
this respect that the unit weight of the whole plant is 
influenced only in a small measure by the increase in the 
size of the turbines. The power gas process therefore 
makes it possible to obtain large outputs which have 
hitherto been beyond the reach of Diesel engines. This 
is effected with unit weights corresponding to those of 
light steam plants, and thermal efficiencies of the order 
of 35 per cent. to 40 per cent., as in Diesel plants. 

The power gas process, which may be considered as 
a special case of two-stroke supercharging, has been 
thoroughly studied theoretically and practically by 
Sulzer Brothers in both variants j.e., with crankshaft 
and with free-piston power gas generators. Fig. 5, 
opposite, shows the free-piston power gas generator 
built for this purpose on the test bed at Winterthur. 

Supercharging above 5 atmospheres to 6 atmospheres 
(70 lb. to 85 lb. per square inch) absolute.—With increas- 
ing supercharging, the power absorbed by the scaveng- 
ing compressor also increases considerably. While this 
power is about 6 per cent. of the power developed by 
the Diesel engine when non-supercharged, i.e., when 
charged at 1 atmosphere absolute, the compressor of 
a Diesel engine supercharged to 2 atmospheres absolute 
will absorb about one-quarter of the total output, and 
when supercharged to 5 atmospheres to 6 atmospheres 
absolute it will absorb the whole output. From this 
it follows that the efficiencies of the compressor and 
and of the turbine have an ever-increasing influence on 
the fuel consumption of the total set as the supercharg- 
ing pressure increases, and have accordingly to satisfy 
higher requirements 

The further increase in the supercharging pressure, for 
instance, to 6 atmospheres absolute or to still higher 
values (the question as to the allowable increase of out- 
put with respect to reliability and economy being for 
the moment neglected), differs from supercharging to 
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of 6 atmospheres to 10 atmospheres absolute. The re 
ciprocating compressor K for supplying scavenging and 
charging air, may be replaced by a rotary compressor 
H T is the auxiliary turbine for driving the pre-com 
pressor and H V the pre-compressor for charging the 
reciprocating or rotary compressor. In Fig. 6, the 
dotted lines show scavenging-air connections and the 
chain-dotted lines those for power gas. 

Sub-division of Two-Stroke Supercharging according to 
Pressure Zones.—According to what has been said above 
the whole field of two-stroke supercharging may be 
sub-divided as follows: 

Supercharging 


pressures 
(Absolute) 


Characteristics 


Process 


Supercharging without 
exhaust-gas turbine 


0 atmosphere to 1-7 Extra- 

atmospheres (14 Ib. to charging 
24 Ib. per square inch) | 
1-5to 5 atmospheres (20, Highsuper- | 
ib. to 70 tb. per square charging. | 
inch and more | 


Supercharging with reci- 
procating pump and 
with exhaust-gas tur 
bine coupled to the 
engine Superchary- 
ing with coupled 
charging set 


cess. When several power gas generators work in the | pressures of less than 5 atmospheres to 6 atmospheres | 5 atmospheres (70 Ib. | Power gas | Supercharging with in- 
same plant, all the Diesel cylinders are coupled together | absolute in that the power required by the compressor per square inch) and process dependent exhaust- 
? % more gas turbine, possibly 


not by a relatively rigid crankshaft as in ordinary Diesel 
engines, but by a highly flexible gas-column. In con- 
sequence of this, the possible critical frequencies lie far 
below the service frequencies, while in the case of a 
crankshaft Diesel engine they have to be kept outside, 


exceeds the power developed by the Diesel engine, so 
that the exhaust turbine must assist in the work of 
compression. As long as the Diesel engine, compressor 
and exhaust turbine are coupled to each other in accord- 
ance with the process designated as high supercharging, 


with pre-compressor 


a 


The influence of the supercharging pressure on the 
swept volume of the Diesel engine, and on the volumes 
of gas handled by the compressor and exhaust-gas 





and generally above, the service speed range, by re-| this additional power is automatically furnished by the | 
stricting the number of cylinders or by increasing the | exhaust-gas turbine. On the other hand, if the exhaust- | turbine, can be seen from the diagrams in Figs. 7, 8 and t 
diameter of the crankshaft. A further consequence of gas turbine is not coupled—that is with the power gas | 9, opposite. It may be mentioned in this respect that = inv 
this feature is that with the power gas process considera- | process—the power lacking for the compression work | the ratio of these gas volumes must be kept within = ‘em 
tion of critical speeds imposes no restriction on the | must be obtained from a special auxiliary compressor | comparatively narrow limits in view of the increased ~ 

Git} 


number of cylinders or the number of power gas gene- 
rators that work together. To obtain great outputs, 
it is therefore not absolutely necessary to adopt cylin- 
ders of large bore and correspondingly high unit weights. 





driven by the main gas turbine or by an auxiliary gas 
turbine, as in Fig. 4, or the arrangement shown in 
Fig. 6, opposite. The latter shows the power gas 
process with pre-compression for charging pressures 


heat loading and the fuel economy of the supercharged 
two-stroke engine. Based on temperature measure 
ments made in Diesel engines, it is theoretically possible 
to determine the heat load on the piston as a function 
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Fig. 5. 


if the degree of supercharging (charging pressure), and 
also as a function of the degree of loading (excess air), 
and thus know the limits of the admissible service ratios 
for any particular size of piston. 

Fig. 7 shows the lower part of the indicator diagram 
of a non-supercharged, i.¢., extra-charged, two-stroke 
engine of the usual type. In view of the definition 
adopted here, according to which the degree of super- 
charging always refers to the pressure after the exhaust 
ports or before the turbine, this type of engine is desig- 
nated as a l-atmosphere absolute engine. Fig. 8 holds 
good for the engine supercharged to 2 atmospheres 
ubsolute, and Fig. 9 for supercharging to 6 atmospheres 
absolute. In all three diagrams the following factors 
are the same:—the quantity of air drawn in, the 
quantity of fuel injected, the clearance, the final com- 
pression pressure and the ignition pressure. Accordingly, 
the compression and expansion lines are the same in all 
three diagrams. In the engines supercharged with 2 
atmospheres absolute and with 6 atmospheres absolute 
the compression begins later, while the expansion lines 
are abandoned sooner than-in the case of the l-atmos- 
phere absolute engine. With increasing supercharging 
pressure the swept volume of the Diese] engine becomes 
less and less, while the mean working temperature in 
the cylinder increases. 

From the indicator diagrams in Figs. 8 and 9 it 
can be seen that the indicated output of the turbine is 
greater than the indicated power absorbed by the com- 
pressor. A positive area of indicated work is therefore 
available for the charging set. Because of the unavoid- 
able losses in the turbine and compressor, however, the 
effective work area for the turbine will be smaller, and 
that for the compressor greater than is shown by their 
indicated work areas. Nevertheless, in the large-sized 
plants, the charging aggregate will have an effective 
power surplus which is transmitted to the crankshaft 
through the gearing already mentioned. Even with 
engines of medium and small output the power required 
by the compressor will be supplied mostly, or even 
entirely, by the exhaust-gas turbine. It can be seen from 
this that the power required for the compressor and 
the output developed by the turbine balance each other 
to a large extent. 

Based on these considerations and on theoretical 
investigations of the remaining thermodynamic prob- 
ems, processes and constructional elements entering 
nto the question and particularly of the economic con- 
litions regarding price, weight and space required, 
Sulzer Brothers several years ago took up the practical 
realising of this process, here designated as “‘ two-stroke 
1 supercharging.” 





SUPERCHARGING 





EXPERIMENTAL FREE- 


NG. 


ENGINEERI 


TWO-STROKE 


Piston Power Gas GENERATOR. 

















7 














(7869.F.) 





J 
“ENGINEERING 


the relations that had been theoretically determined. 
These tests were at first confined to the Diesel engine 
The influence of the exhaust-gas turbine was 
The air for scavenging 


alone. 
imitated by a throttle orifice. 
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reliability of the supercharged engine should be in 
every respect equal to that of the non-supercharged 
engine. 

These favourable results showed clearly that the 


| possibilities of two-stroke high supercharging were by 
|no means yet exhausted, but that the supercharging 
| pressure could be still further increased by a suitable 
| application of the newly acquired experience. The 


same experimental engine was then worked with a 


| supercharging pressure of 3 atmospheres absolute, 
engine was built in order to carry out tests to check | Which allowed a mean effective pressure of 15 kg. 


per square centimetre (210 lb. per square inch) to be 


| reached, that could again be maintained as long as 
| desired with the exhaust perfectly clear. 
possible to increase temporarily the mean effective 


It was even 


and charging was taken from the compressed-air | pressure still further without the exhaust becoming 


system in the works and was heated up to the tempera- 
ture corresponding to the polytropic compression of a 
normal compressor. The power developed was measured 
by means of a hydraulic brake. 

With this experimental engine, supercharged to 
2 atmospheres absolute, a mean effective pressure of 
12 kg. per square centimetre (170 lb. per square inch) 
was attained with absolutely clear exhaust. This mean 
effective pressure could be maintained without any 
difficulty for a considerable length of time. This refers 
to the engine alone, without considering the work done 
by the turbine and the power absorbed by the com- 
pressor which, as already mentioned, approximately 
balance each other. During a special test undertaken 
later on another engine with the same supercharging 
pressure, a mean effective pressure of as much as 13 kg. 
per square centimetre (185 lb. per square inch) was 
maintained for 48 hours. After the conclusion of 
this test the piston was found to be in an excellent con- 
dition. In comparison with the non-supercharged two- 


stroke engine, the increase in mean effective pressure or | 


visible. 


It will be seen that increasing the super- 
charging pressure from 2 to 3 atmospheres absolute 


| gives a gain in mean effective pressure of only 3 kg. per 
| square centimetre. while increasing the supercharging 


pressure from 1] atmosphere to 2 atmospheres absolute 
had given a gain of 6 kg. per square centimetre. The 
reason lies in the fact that the heat stresses must not 
exceed certain limiting values if reliability in service is 
to be fully maintained. With high supercharging the 
attainable mean effective pressure is not limited by the 
visibility of the exhaust, t.e.. by the combustion—the 
conditions of which are already improved by the 
increased clearance space—but by the permissible heat 
stresses in the surfaces exposed to the combustion. 
These stresses consequently determine the admissible 
quantity of heat introduced into the process, 1.e., the 
degree of saturation of the fuel in the air charge and 
consequently the mean effective pressure. This, 
however, by no means signifies that high supercharg- 
ing is limited to 3 atmospheres absolute. Thermo- 
theoretically considered, it is quite possible, by suitably 


in output was 100 per cent. It is clear that an output | reducing the above-mentioned degree of saturation, to 
increase of this order of magnitude could only be | increase the degree of supercharging still further with- 


obtained after all constructional elements of the engine 
had been suitably adapted, with regard to material and 


| design, to comply with the increased stresses. It was, I 
First of all, an experimental | of course, stipulated from the beginning that the | mental engine was run, 


out exceeding the permissible heat load. 


In order to test this practically, after the clearance 


space had been suitably enlarged, the same experi- 


the supercharging pressure 
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being gradually increased to 6 atmospheres absolute, 
whereby the continually permissible mean effective 
pressure could be raised to 18 kg. per square centi- 
metre (255 lb. per square inch). The ever smaller 
increase in the mean effective pressure shows the 
intentional reduction of the degree of saturation in 
order to limit the heat stressing, i.e., to ensure reliability 
of working. Combustion takes place with a relatively 
large proportion of excess air and gives an absolutely 
invisible exhaust gas, the purity of which shows it to 
be an excellent medium for working an exhaust-gas 
turbine. 
(To be continued.) 








AIR SEASONING OF GREEN 
TIMBER. 


Some essential conditions for the air-drying of timber 
in order to reduce shrinkage in use and to prevent 
deterioration through splits, checks, distortion and 
decay are given in Leaflet No 21, recently issued by 
the Forest Products Research Laboratory of the 
Department of Scientific and Industrial Research. 
According to this publication, timber from the saw- 
mill should be stacked on a well-drained site covered 
with ash or other growth-preventing medium or, at 
all events vegetation should be cleared away and 
the growth of weeds and grass prevented. Saw- 
dust and odd pieces of timber must not be left lying on 
the ground. The piles should be arranged with the 
ends of the timbers facing the alleys between the piles. 
Generally, each pile should not be wider than 6 ft., with 
alleys about | ft. wide. The height of the piles is a 
matter of ease in piling and stability, high piles being 
usually preferable. Solid foundations are desirable, 
such as 4 in. by 4 in. creosoted timber cross members 
on brick piers. The bottom layers of timber should 
be 18 in. above the ground, and never less than 
% in. Green sawn timber should not be piled in bulk 
for any length of time, but piling sticks of clean dry 
timber should be placed between the layers. The 
boards themselves should not be used for piling. The 
cross-section of the sticks varies with the kind of timber 
and period of piling. Softwoods may generally be 
piled with | in. by | in. sticks throughout the year, 
but if piled in winter 1} in. by 1} in. sticks may be 
beneficial. Some hardwoods are better piled with 
1 in. by 1 in. sticks in the winter, and with sticks not 
thicker than $ in. in spring and summer. The hori- 
zontal pitch of the sticks is also variable. Most soft- 
woods and some hardwoods, when sawn to 2 in. thick 
or more, may have the vertical rows of sticks spaced 
at 4-ft. intervals; for thinner boards the sticks 
should be at 2 ft. pitch. Larch, and such hardwoods as 
beech, birch and elm, 2 in. thick, should also have 
sticks pitched at 2 ft.; if less than | in. thick, the pitch 
should be about 1 ft. Sticks should be put as near the 
ends of the pile as possible and arranged in the vertical 
direction exactly above one another. Occasional 
boards projecting from the pile should have independent 
support and short boards within the pile should not | 
overhang the inner sticks. The ends of such boards 
should not touch in the pile. The piles should be| 
roofed over and the ends of the boards brushed with 
moisture-proof paint. 





CATALOGUES. 


Variable-Speed Drives.—Messrs. Crofts (Engineers), 
Limited, Thornbury, Bradford, have published a cata- 
logue illustrating and describing, and giving the principal | 
dimensions of their standard electric drives, which are 
applicable to new or existing machine tools. 


Cambric-Insulated Cables.--A leaflet (No. N.S.C. 9) | 
sent to us by Messrs. British Insulated Cables, Limited, | 
Prescot, Lancashire, giving particulars of varnished- 
cambric insulated cables, contains also a sectional dia- | 
gram showing the recommended method of terminating | 
a three-core cable. 


Conveying and Stacking Plant.—-Messrs. Mitchell 
Engineering, Limited, Fengate House, Peterborough, | 
have sent us a leaflet giving the principal dimensions of | 
their “ Portabelt ’’ portable conveyors for stacking coal | 
and other materials. The standard sizes will stack up | 
to a height of 23 ft., and a single machine will stack | 
600 tons of coal from one point. 


Stokers for Low-Grade Fuels.—We have received from | 
Messrs. Mitchell Engineering, Limited, Fengate House, | 
Peterborough, a folder describing the Illinois chain-grate 
stokers for water-tube and flue-type boilers, which, it is 
claimed, will burn a lower-grade mixture of fuel than has 
been found possible hitherto. An example given is a 


mixture of smalls, slurry and filter cake with a calorific 
value of only 8,000 B.Th.U. 
content of 24-4 per cent. 


per pound and a moisture 





ENGINEERING. 


‘* ENGINEERING "’ ILLUSTRATED 


PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawi 
| ts stated in each case; where none is mentioned, 'the 
Specification is not illustrated. 
| Where inventions are communicated from abroad, the 
| Names, etc., of the Communicators are given in italics. 
| Copies of Specifications may be obtained at the Patent 
» Sales Branch, 25, Southampton Buildings, 
Chancery-lane, London, W.C’.2, price 18. each. 
| The date of the advertisement of the acceptance of a 
| Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word “* S ” is appended. 


| 4ny person may, at any time within tivo months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice a the Patent Office of 
opposition to the grant of a Patenton any of the 
grounds mentioned in the Acts. 
INTERNAL-COMBUSTION ENGINES. 
544,503. Piston-Ring Lapping Machine. Metropolitan- 
Vickers Electrical Company, Limited, of London, and 
J. S. Turnbull, of Devizes. (4 Figs.) January 6, 1941. 
A spring-loaded chuck is rotated at slow speed by an 
electric motor 2. A lapping cylinder 4 is carried by the 
flange of a shaft which passes through a sliding but non- 
rotatable sleeve 6 mounted in a fixed head. The flanged 
shaft and cylinder 4 are reciprocated slowly by rotating 
the shaft 8 which carries a toothed wheel engaging rack 
teeth on the sleeve 6, and are also continuously rotated 
at slow speed by a chain sprocket. The chuck consists 
of a pair of discs 12 and 13 (Fig. 2) the latter being 
secured to a sleeve 14 detachable from the shaft of the 
motor 2 while the disc 12 slides on the sleeve. A helical 
spring presses the disc 12 towards the disc 13. The discs 
have inset friction shoes of Bakelite. Six or more 
piston rings can be lapped at a time in axial alignment 
between the discs, the gripping pressure being applied by 





(544,503) 
the loading spring The lapping 4 
internal abrading surface and is flared at the 


has 
mouth 
In setting up the machine the disc 12 is pushed back by 
a plunger 21 and the piston rings are sprung on over the 


eylinder an 


disc 13. A circular clip of the same internal diameter as 
the lapping cylinder is temporarily clamped over the 
rings to close the gaps while the rings are adjusted so that 
they are level with the shoes. The plunger 21 is then 
released and the chuck and rings are introduced into the 
lapping cylinder 4 by turning the shaft As the 


8. 


cylinder passes over the rings the circular clip is removed. | 


The piston rings and the lapping cylinder 4 are rotated 


in opposite senses and at the same time the cylinder is | 


slowly reciprocated. At the end of each inward recipro- 
cation the plunger 21 is pressed back against the spring 
so that the rings are momentarily released and allowed 
to shift slightly into new positions for the next stroke. 
(Accepted April 15, 1942.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

543,705. Tool Feed for Planer. Swift-Summerskill, 
Limited, of Halifax, and J. Carter, of Halifax. 
June 1, 1940. 
the feed is effected at each reciprocation of the work 




















($43,705) 


table by a variable, throw ratchet wheel, the throw being 
determined by the position of a shield which holds the | 
pawl inoperative over a part of its stroke. A latch a, 
mounted close to the path of travel of the work table 
of the machine, is engaged by an adjustable dog on the 
table, the other arm being beld by a. spring against one 








(5 Figs.) | 
The feed motion is of the kind in which | 





JULY 31, 1942. 


arm of a lever c, the latter being connected to a toothy § 


segment ¢, which meshes with a gear / loose on a vertica) 
shaft g. The whole lever system is spring-loaded ,, 
return, after each feed operation, to the starting position 
|as shown. On the gear / is a pawl i engaging @ ratchet 
| wheel j fast on the vertical shaft g. Between the pay 
and the teeth of the ratchet wheel an adjustable slic 
can be set by a graduated handle. As the table con 
pletes its return stroke, the dog carried by it trips th 
latch, which springs back again when the dog has pissed 
over it. As the table commences its next working 
stroke, and before the tool reaches the work, the dog 
on the table rocks the latch a causing a rotation of the 
|} ratchet gear j to an extent determined by the setting 
of the shield, the resultant rotation of the vertical shift g 
giving the lateral feed to the tool box. A non-Te! ury 
lock on the shaft g prevents any return movement of 
the ratchet gear during a feeding operation duce to 
| Spring pressure or backlash, so that the full feed indic::teq 
by the setting of the shield k takes place. To enable the 
| fine feed adjustments to be made, the ratchet whee! has 








closely spaced teeth and the pawl i is stepped. ( Acce j ted 
| March 10, 1942.) 
MISCELLANEOUS. 

543,591. Dist M ring Instr Siemens 


Schuckert (Great Britain), Limited, of Brentford, Middle 
sex, and E. A. J. Tunnicliffe, of Thorpe Bay. (6 Fivs 
August 31, 1940.—The instrument is designed par 
ticularly for measuring the distance between the tarvet 


frequent and precise adjustment. In the instrument 
frame are mounted spindles 2, 3 (Fig. 2) carrying mirrors 
4, 5 which reflect a beam of light issuing from narrow 
slots in the two ends of a lamp housing 7. Arms 14. 1! 


adjusting screw 14. The mirrors 4, 5 are set so that the 





by the screw 14. The distance between the line joining 
| the axes of the two spindles, taken as a datum line. \ 
the point of intersection of the beams is a function of the 
setting of the operating screw and is shown by the 
| calibrations on the face of a sliding rack plate 19 drive: 
| from a gear on the shank of the screw 14. The instru 
| ment is fitted to an X-ray tube so that the datum lin 
is on the same level as the target of the tube and tle 


Fig 








| o- 








by 
the 


into the 
until the 
support, the distance between the target of the X-ray 
tube and the film holder is read off on the rack plate 19. 
Although in some cases it is sufficient for the reflected 
beams to be in a plane parallel with the central ray from 
the X-ray tube T (Fig. 1), in other cases it is preferable 


fim support. Then. 
beams intersect on 


reflected 
screw 


beams are 
turning the 


to arrange for the reflected beams to intersect at the 
actual zone E at which the central ray C, D is focused 
on the film support, and this necessitates the reflected 
beams being in a plane at an angle to the central ray. 
This angle will vary with the distance between the film 
support and the target of the tube. 4n order to com 
pensate for this change of angle with change of distance. 
the frame is pivoted on a supporting bracket 22 secured 
to the X-ray tube support so that the frame is free to 
rock on the pivots. The end of the screw 4 abuts against 
the bracket 22 so that when it is rotated the frame ix 
rocked about its pivots. Hence the angle between the 
plane containing the reflected beams is changed so that 
the point of intersection falls on the focus of the central 
ray of the X-ray tube. (Accepted March 4, 1942.) 





reflected beams will intersect at a point determined by : 
the angle between the mirrors, this angle being adjusted 





O} 


of an X-ray tube and the film, which distance requires a 


clamped to the spindles engage a grooved collar on an § 
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MECHANICAL DETECTION 
OF WHEEL-SEAT FLAWS IN 
RAILWAY AXLES. 


By F. C. Jonansen, M.Sc.(Eng.). 


On the rare occasions when a railway-carriage axle | 
fails in service, it is not unusual to find that fracture | 


has taken place at a large fatigue flaw across the 
isle at a position just within the inner end of the 
press-fitted — w heel-boss. The predisposition to 
fatigue failure at this place is mainly due to a large 
I 

ncentration due to the press fit ; this is especially 
severe when, as is commonly the case, the diameter 
of the wheel seat is no greater than that of the adjoin- 
ing portion of the axle outside the fit. The shape 
of the flawed area may be annular, extending all 
round the circumference of the axle and of more or 
less uniform radial width. More often the shape is 
luniform, widest towards the centre of the axle and 
running out to the circumference at each side. 
Flaws of either shape are progressive, starting from 


ding moment in combination with a local stress | 


G. 


ENGIN 


EERIN 
that the systematic withdrawal of axles from service 
on a limited-mileage basis would be an expensive, 
but by no means a certain, safeguard. 

The peculiarity of the wheel-seat flaw, that 
it occurs usually just within the fit, has the great 
practical disadvantage of causing the external trace 
of the crack—the intersection of the flaw with the 
surface of the axle—to be completely hidden from 
the routine visual inspection which can readily 
discover every important defect in the exposed body 
of the axle. In the small proportion of cases where 
the flaw is not literally covered, but lies just at the 
edge of the fit in much the same plane as the inner 
face of the wheel-boss, the external trace of the 
crack is so inaccessible and commonly so obscured 
by dirt as to be undetectable by direct observation 
without removing the wheel. If it were practicable 
to dismantle the wheel-axle assemblies at the routine 
carriage inspections, the discovery of wheel-seat 
flaws by the well-known magnetic-powder method 
would, of course, be straightforward and almost 
infallible ; but such a procedure, apart from the 
delay and labour entailed, has a number of technical 
disadvantages, notably a tendency for the mating 
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Fic. 1. 


the circumference and gradually extending over the 
section, as the cyclic stressing due to service loading 


continues, until the small area of sound metal 
remaining—additionally weakened by the stress 
oncentration at the bottom of the flaw—breaks 


suddenly. 

The possible consequences of an axle failure in 
service are too obvious to need enlargement. At 
the worst, it may cause a serious disaster: at the 
least, it entails an expensive interruption of trans- 
port. The improvement of axles from the stand- 
point of strength and endurance under fatiguing 
stresses, therefore, is a constant preoccupation of 


railway mechanical engineers, and it may be 
remarked that recent research directed towards 
these objectives is yielding promising results. Such 


improvements, however, can be introduced only 
vradually ; and in the meantime there are in con- 
stant service many thousands of axles of the same 
types as those which, in rare instances, have broken. 
\ny wholesale replacement of existing axles, especi- 
illy under war-time conditions, would be prohibitive 
i! more grounds than one, and at any time would 
be unwarranted by the minute proportion of axles 
that proves to be defective. Moreover, there is no 
lefinite relation between the age of an axle and its 
proneness to fatigue fracture at the wheel seat,. so 


surfaces of the wheel bore and its seat on the axle 
to be so deeply scored when the wheel is pressed off 
as to prohibit re-assembly. This sort of damage is 


illustrated on the wheel-seat on the right-hand side | 


of Fig. 9, on pagel03. Even when the mating surfaces 
are undamaged by the dismounting operation, the 
press-fit at subsequent re-assembly of the same 
components is often unsatisfactory. 

These circumstances point to the urgent need for 
some means of detecting wheel-seat flaws without 
pressing the wheels off the axle, and if possible 
(though this is a less important restriction) without 
removing the wheel-axle assembly from the bogie 
solely for the purpose of crack detection. Mani- 
festly, the more easily and rapidly the routine 
examination for fatigue cracks can be carried out, 
the shorter can be the period between successive 
examinations of the same axle. It is worth remark- 
ing, perhaps, that, while it will often prove impractic- 
able in an extensive railway system to subject every 
carriage wheel-seat to regular flaw inspection except 
at considerable intervals of time, such routine 
inspection as can be undertaken will be of great 
value, nevertheless, since the evidence of actual 
service failures indicates that fatigue flaws progress 
slowly, possibly taking years to develop to the stage 
when the axle collapses. On account of the generous 
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factors of safety employed in the design of rolling 
stock it is quite usual, at the last stage, for the 
| flawed area to extend over as much as 75 per cent. of 
the cross section of the axle. A further desirable 
| feature of any means of flaw detection intended for 
|routine operation is that it should not require a 
| highly-qualified scientific observer to operate it, 
| but should be capable of accurate use by members 
| of the ordinary inspection staff after a little instruc- 
j}tion and practice. As far as possible it should 
| attract such users, and inspire confidence in them, 
| by embodying no instruments or principles of mea- 
surement with which they are not already familiar 
in workshop practice. The task of devising and 
| developing an apparatus to fulfil these requirements 
|was undertaken some time ago by the Research 
| Department of the London Midland and Scottish 
| Railway Company. With the co-operation of the 
Chief Mechanical Engineer, an experimental set of 
equipment was devised and has been in regular use 
| for the past six months or so at the Derby Carriage 
|}and Wagon Works. A recent demonstration of its 
capabilities provides a suitable occasion for a 
| published description. 

| In respect of the desirable features mentioned 
| above, possible methods involving supersonic waves 
or delicate electrical instruments were felt to be at 
some disadvantage as compared with a purely 
metrological method and, therefore, the idea was 
|explored of detecting a flaw by measuring the con- 
| sequent abnormal deflection of the axle when it is 
| rotated under a constant vertical load. This pro- 
cedtre offered the substantial advantage of avoiding 
any disturbance of the wheels and axle, provided 
| that sufficient sensitivity could be achieved with 
| the axle journals carrying their normal share of the 
weight of the coach. In a typical vehicle, the 
| static load thus applied to each journal through the 
springs, axle-boxes and bearings amounts to rather 
more than three tons. 

The first attempt to exploit this idea was made 
with a contrivance consisting of a rigid framework 
having a sensitive spirit level mounted at one end, 
the other end being provided with suitable spherical 
feet pressed by a spring against the under surface 
of the journal, where it was placed after removal 
of the lubricating pad from the axle box. It was 
tested upon an axle having a deep saw-cut just 
within one wheel-seat, mounted in a carriage which 
was moved along a short length of level track. 
This device was unsatisfactory for a number of 
reasons, but was instructive in demonstrating that, 
to be successful, the deflection indicator should be 
placed as close as possible to the plane of the flaw, 
and should be fixed relatively to the axle so as to 
rotate with it. 

To meet these two requisites, tentative con- 
sideration was given to an arrangement in which 
a large magnification of axle deflection was to be 
achieved optically. The most promising idea en- 
tailed a light source, condenser and cross-wire, 
fixed to the axle or wheel-boss on one side of the 
flaw, from which a beam of light transmitted approxi- 
mately parallel to the axle, was to be reflected, by 
a mirror or prism fixed to the other end of the axle, 
back on to a target near the light source. Without 
doubt a system of this sort could have been deve- 
loped to the stage of producing satisfactory sensi- 
tivity, though the size of an adequately ventilated 

and sufficiently brilliant light-source element 
seemed likely to introduce difficulties in fixing it in 
a convenient position. Perhaps the main objec- 
tion, however, was the relative unfamiliarity of 


| optical apparatus to carriage-works staff and the 
| consequent probability that its use and adjustment 


would prove unduly troublesome. 
Attention was concentrated, therefore, upon a 
wholly mechanical arrangement, depending on the 


| principle that the deflection, under load, of a short 


length of the axle is greater if that length includes 
a flaw than if it is sound. Under the normal load- 
ing system due to the weight of the coach, a down- 
ward force upon each journal is balanced by an 
equal upward reaction at each wheel, and the axle 
is bent upwards in the middle, suffering a con- 
tinuous change of slope from point to point through- 
out its effective length. This change of slope near 
the inner end of the wheel-boss is measured by 
means of a dial gauge mounted upon a radial arm 
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so that the end of its plunger rests on th 
the flange) face of the the 


(part from secondary effects, the press-titted whitel 


trite 
(6B, tvre on wheel 
serves as a plane normal to the axle on one side of 
the presumed position of the flaw, while the rigid 
arm carrying the body of the gauge is fixed rela 
tively to the axle on the other side of the flaw. If, 
now, the assembly revolves, the plunger will be ex 
tended and the gauge will register a minimum read 
ing when it is at the top of its travel. The gauge 
used is of the usual type in which the dial readings 
increase as the plunger moves in towards the gauge 
Half a wheel-revolution later, when the gauge is at 
the bottom, vertically below the axle, the dial will 
show a maximum reading. The of gauge 
extension, namely, the difference between the maxi 
mum and minimum readings, provides a measure 

considerably magnified on account of the length 
of the radial arm—of the deflection of the short 
length of axle between the wheel and the arm. If 
the axle is sound and homogeneous, the range of 
gauge reading will be small and, apart from slight 
sources of error, will not be affected by the angular 
position of the radial arm upon the axle. If there is 
an annular flaw between the wheel and the arm, the 
angular position of the arm will again be unimport 
ant, but the range of gauge reading will exceed that 
for a sound axle by an amount indicative of the 
extent of the flaw. In this relatively rare case, the 
presence of the flaw will be apparent by comparison 
of the deflection with the 
experienced with similar sound axles, or with the 
deflection range for the other end of the 
axle, which is unlikely to have an equal flaw of the 


range 


range average values 


same 


same type. 

For the more usual lune-shaped flaw, it will be 
apparent that the indicated deflection range will be 
ippreciably affected to whether the 
radial arm les approximately parallel to or normal 
to that diameter of the axle which passes through 
the centroid of the flawed area; thus the existence 
of a flaw of this form revealed by a 
stantial and consistent difference of the range of 
deflection, as the radial arm carrying the dial gauge 
is fixed, during successive rotations of the assembly, 
it’ different positions around the axle. The time 
and trouble entailed in repeated adjustment of a 
single arm upon the axle are greatly reduced by 
employing a number of arms simultaneously, each 
carrying a gauge. The number is practically limited 
by the space occupied in seating them upon the 
circumference of the axle, and three arms spaced 
60 deg. apart, so as to subdivide the half circum- 
ference equally, have found a 
arrangement. It may be noted that a gauge should 


according 


will be sub 


been convenient 


show the same range of reading whether its arm is 
along the same radius as the flaw or diametrically 
Since tests have confirmed that such is, 
in fact, « losely the case, no advantage accrues from 


opposite. 





Fig.4. SOUND AXLE (Wheel No.6) 
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having arms and gauges on more than one half of 
the circumference at the same time. 

The apparatus eventually developed for detecting 
wheel-seat flaws is shown by Figs. l and 2 on page 101 
and on this page. It consists essentially of three stiff 
radial arms, spaced at intervals of 60 deg., carried by 
a stout steel ring which is split diametrically, the two 
halves being firmly connected together by long 
bolts after the ring is placed around the axle. The 
ring grips the axle by three ball-ended seats, two 
of which are studs fixed in that half of the ring to 
which the arms are fixed, while the third is screwed 
through the other half of the ring to afford the 
The ring is mounted with 
its plane parallel to the wheel, and at a suitable 
short distance from the inner face of the wheel- 
boss, by the aid of three screws, shown with slotted 
heads in Fig. |; these are in place while the ring 
is being adjusted and are withdrawn after the ring 
is secured, so that the radial arms are effectively 
mounted upon the axle alone. The outer end of 
each arm carries a dial gauge, sensitive to 0-O001 in., 
which can be slightly adjusted in the axial direc- 
tion and clamped by means of one of the wing nuts 
shown in Fig. 1, until the end of its plunger bears 
conveniently upon the flange face of the tyre. To 
avoid errors due to the rough surface of the tyre, 
small discs of smooth metal are stuck to the tyre 


necessary adjustment. 


Fig. 3. 


Fig.7. CONCEALED FLAW (Wheel No.7) 
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(a) YaTnawide the Fit (b) 


= x 
2) 


. 
1560—~ 





Fig.&. CONCEALED FLAW (Wheel No.7) 
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In the earliest trials of a preliminary form of the 
apparatus, the necessary rotation of the axle unde 
test was achieved by “ pinching ” the coach along 
a short length of nominally horizontal track. 
Although this procedure sufficed to disclose en 
couraging deflection-range measurements for a test 
axle having an artificial *‘ flaw’ in the form of a 
saw-cut plugged with a segmental disc of sheet 
steel, it clearly showed also that the inevitable 
imperfections of the track, and the consequent 
variations of load distribution and bending moment 
upon the axle under test, affected the deflection- 
gauge readings to an extent that would jeopardise 
any chance of detecting a small flaw with certainty. 
Such a crude and laborious means of rotating the 
axle was never intended, of course, to serve more 
than the initial stage of the investigation and it was 
early superseded by power-operated rollers, the pre- 
sent arrangement of which, arrived at after a little 
experimenting, will be clear from Fig. 3, on this page. 
The rails over an inspection pit are cut away for 
about a foot on each side and in each gap is placed 
a pair of cylindrical rollers, each carried in roller 
bearings at both ends, the whole being founded on 
massive concrete blocks. One roller under each 
wheel, connected by the coupled shaft shown in the 
illustration is driven by a 1-h.p. three-phase motor 
through a 1/60 reduction gear, integral with the 
motor. By means of a capstan, the barrel of which 
is visible to the right of the wheel in Fig. 2, the 
vehicle is moved until the wheels of the axle under 
test come stably to rest with their flanges riding upon 
the rollers, which are made of hardened tool-steel 
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to resist indentation. They are 3 in. in diameter, so 
that the wheel-axle assembly is rotated at about 


1 revolution per minute. 





10. 


contirmed. A further check, based on the readings 
of the second test, can be made with one arm, again 
positioned along the diameter of the suspected flaw, 


hence any such defect as is revealed by the appara- 
tus, even in mistake for an axle flaw, will be dis- 
covered with advantage. 

The apparatus illustrated in Fig. 1 was designed 
specifically for use upon axles 5} in. in diameter, but 
| the internal diameter of the ring is such that 5} in. 
jaxles can be tested by substituting alternative 
spherical seating studs. For axles in the region of 
6-in. diameter, a slightly larger ring, to which the 
existing arms could be fixed, is necessary and the 
seatings should be short and stiff to ensure a rigid 
|grip of the ring upon the axle. ‘Experience has 
| suggested that, with adequately rigid arms, the 
| return springs on the plungers of the dial gauges may 
be with advantage about twice as stiff as those 
normally provided by the makers on gauges intended 
| for ordinary machine-shop use. Owing to war-time 
| restrictions in the supply of light alloys, the present 
| apparatus is made entirely of steel, the ring being 
| solid and the arms welded of plate about } in. thick ; 
| consequently the total weight is 28 lb. of which the 

half-ring and attached arms account for 20 lb. No 
| doubt, a sufficiently rigid and much lighter apparatus 
| could be designed for construction in aluminium 
|alloy, with some advantage in respect of general 
| manipulation and ease of attachment to the axle 
|under test. The time occupied by one inspector 
| and an assistant in examining the eight wheel-seats 
on a standard bogie vehicle averages out at about 
| 2? hours if, as is generally the case, the axles are 
| sound and no features calling for special attention 
| are encountered. This time includes several minutes 
| occupied in drawing successive wheels on to the 
rollers by. means of the capstan. In practice, some 
additional time is expended in manceuvring the 
coaches on to and off the road where the test equip- 
ment is situated, so that an overall time of 3 hours 
| to 3§ hours is required for each coach under routine 
|conditions. If circumstances were to warrant the 
use of two instruments, simultaneously mounted at 
each end of the same axle, a reduction of this overall 
| inspection time by about one hour per coach could 
| probably be achieved, so long as both observers 
| were competent and practised. 
The order of sensitivity of the three-dial apparatus, 
jand the “inference” method of using it, are 
exemplified by Figs. 4 to 8, opposite, which 
show graphically the results obtained with an 
experimental instrument, somewhat less massive 
| and rigid than that developed later for routiné use. 


| For the purpose of the tests, two axles of an ordinary 








The procedure adopted in testing a wheel seat is but pointing in the opposite direction. This third | 30-ton passenger coach were artificially flawed by 


substantially as follows. The angular situation of a 


possible flaw being unknown, the ring carrying the | case of a large flaw, for which the disparities among | C€"t- of the cross-section of the axle. 


three radial arms is fixed to the axle at the standard 
distance from the inner face of the wheel-boss, but 
at a random angular position relatively to the axle. 
The dial gauges are adjusted and the range of 
reading of each is observed during one revolution of 
the carriage wheels. If the three ranges are in close 
agreement—usually within 0-001 in.—and of normal 
size as judged by experience of axles known to be 
sound, there is a prima facie presumption that the 
axle is unflawed. Commonly, however, there are 
background differences with a sound axle, possibly 
due to such factors as unequal grip of the wheel-boss 
around the circumference of the axle," variable 


rigidity of the arms or the wheel, or slight changes of | arms and repeating the readings—that the ranges | and 5 give typical results in two such cases. 


loading due to imperfect circularity of the wheel 
flange, which resemble the indications of a small 


flaw. A check is made, therefore, by repositioning 


the arms and observing a further set of dial readings, | is to be expected that the normal ranges for sound | ranges 
from which the probability of a flaw may be inferred. | axles of vehicles having two, three or six axles will | 


set of observations should not be necessary in the 


the first set of ranges will often be so much greater 
than the background differences usual with sound 
axles as to be unmistakable. It is always advisable, 
however, to take a second, confirmatory, set of 
observations if only to ensure that the first set is 
not affected by some unnoticed fault in the setting 
or adjustment of the apparatus. 

The foregoing argument is valid only for the usual 
type of fatigue flaw, the area of which is unsym- 
metrically disposed relatively to the centre line of 
the axle. The detection of an annular flaw of 
closely uniform width would be based on the 
observation—again confirmed by re-positioning the 


of all three dials would be conspicuously and con- 
sistently greater than those commonly observed for 
similar wheel-axle assemblies similarly loaded. It 


saw-cuts subtending 90 deg., extending over 9 per 
Previous tests 
having shown that the axle deflections are greater 
for open saw-cuts, the width of which is unavoidably 
greater than that of an actual fatigue flaw, the cuts 
were carefully plugged with sheet steel in order to 
approximate as closely as possible to real flaws. In 
one axle, the artificial flaw was placed about } in. 
|inside the press-fit, its position being hidden and 
|not known by the observer. The other saw-cut 
was visible, being }? in. outside the wheel boss at 
one end of another axle. 

All the six other wheel seats, including two on 
the dynamo axle and those at the sound ends of the 
artificially flawed axles, indicated no flaws. Figs. 4 

In 
each diagram, the thick lines, mutually at 60 deg. 
apart, represent the arms of the apparatus, the 
values quoted being the corresponding deflection 
measured in ten-thousandths of an inch. 
In diagrams designated a, the arms were fitted at 


Thus, if the originally observed ranges of the three | difier somewhat, if they carry different loads, from | random around the axle, and the axis X X, through 


dials differ, this indicates that the plane passing 


those of standard four-axle bogie stock. 


Similarly, | 


|the centre of the axle and normal to its length, is 


through the axis of the axle and through the centroid| the normal deflection ranges will vary with the|the diameter on which the centroid of a flaw, if 
of a suspected flaw lies between the two dials show- | diameter of the axle, and will differ according to| one should exist, is inferred from the observations 


ing the greatest ranges, and rather nearer to the dial | whether the wheels have spokes, steel discs or wood | to lie. 


Each diagram designated b gives the result 


showing the greatest range of all than to the dial| centres, and whether the tyres are shrunk-on or | of re-positioning the arms and dials in a special 


showing the second greatest range. 


The arms are | 


rolled integral with the disc centres. It may be 


manner with respect to the same axis X X. In both 


re-positioned, therefore, so that one of them is| noted that the apparatus does not distinguish tn | Figs. 4 and 5, the readings observed after re-position- 
parallel to the diameter through the suspected flaw. | principle (though it may prove to do so by the | ing failed to confirm the feeble indications of the 


{ the repeat observations are again haphazard and | 


magnitude of the deflection ranges) between wheel- | 


| first random setting. It was concluded, therefore, 


the ranges are in close agreement, the inference is | seat flaws and other defects that give rise to excep- | that the disparities among the ranges observed with 
it the observed differences are, in fact, due to/| tional deflection between the wheel and the adjoining | either setting were background effects due to 


.ckground effects and that no flaw is present ; 


t if the dial on the diameter through the suspected | 
iw shows, for the repeat readings, a greater range | that the local effect of the lifting holes in the wheel | 


thaneither of the others, the indications ofa flaw are 





axle, such as a faulty wheel fit, a loose tyre or a local 
weakness of the wheel disc. Experiment has shown 


disc is too small to be detected with certainty ; 





secondary causes, and that the wheel seats were free 
from lune-shaped flaws of detectable size. 

The results given in Fig. 6 show that the external 
flaw was clearly detected as regards both its exist- 
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ence and the diameter on which it was situated. In 
the case of the concealed flaw, the indications given 
in Fig. 7 were again consistent, but somewhat less 
certain than for the external flaw of equal size. 
Thus, Fig. 7b shows disparities of only 0-0010 in. 
and 0-0012 in. among the observed deflection 
ranges, as compared with 0-0022 in. and 0-0035 in., 
shown in Fig. 6b. It may be noted, however, that 
the disparities of Fig. 7b are greater than those of 
Figs. 46 and 56, which relate to sound wheel seats. 
As the result of analysing the values quoted in 
Fig. 7, it was argued that, in the case of an actual 
flaw produced in service and hidden just within the 
press fit, the inner end of the wheel boss might 
perhaps be slightly bellmouthed, leaving the axle 
less tightly gripped by the boss over the short 
length between the flaw and the end of the fit. 
wheel was accordingly pressed off, relieved over a 
length of about an inch from the inner end of the 
boss, to the extent of 0-003 in. on the diameter of 
the bore (i.e., about half the nominal interference), 
and replaced on the axle. The observations of 
Fig. 8 were obtained when the deflection test was 
repeated. The existence of the flaw was more 
definitely indicated and its situation more exactly 
inferred than before. 

With general reference to the foregoing experi- 
ments, it should be remarked that the deduction of 
the position of the flaw from the gauge readings is 
merely incidental to the “ inference principle ” of 
checking the observations to discriminate between 
background effects and indications of a flaw. In 
itself, a knowledge of the diameter along which a 
flaw will probably be found is of no more than 
trifling value compared with the great practical 
importance of discovering the existence of a hidden 
flaw. The interest taken in the deduction of the 
position of the flaw during the experiments was 
thus mainly academic, as demonstrating the overall 
reliability of the apparatus and the technique of 
using it. The outstanding conclusion drawn from 
these experiments was that a segment-shaped 
artificial flaw, extending over as little as 9 per cent. 
of the cross-section of the axle, could be discovered 
with a considerable degree of confidence ; whence it 
was reasonable to expect that a natural fatigue flaw 
of not much greater area would be detectable. A 
similar experiment, carried out subsequently with 
the improved apparatus shown in Figs. 1 to 3, upon 
an axle having a hidden artificial flaw in the form of 
a saw-cut ¥ in. wide, packed with steel plate and 
extending over 10 per cent. of the cross-section, 
resulted in the flaw being detected with certainty. 

The improved apparatus and wheel-rotation gear 
were put into regular use in October, 1941, and on 
March 30, 1942, after 536 wheel-seats on the axles 
of 67 coaches had been tested with consistently 
negative results, unmistakable evidence of a flaw 
was obtained at one end of an axle of an ordinary 
eight-wheeled bogie passenger coach. Repeat ob- 
servations with the radial arms in more than one 
position yielded confirmatory values, the disparities 
among the dial gauge readings being about 40 
divisions (i.e., 0-0040 in.) as compared with an 
average disparity of less than 10 divisions for most 
of the sound axles tested. The wheels were accord- 
ingly pressed off the axle to permit of further 
investigation. The circumferential trace of the flaw 
thus discovered can be distinguished across the middle 
of Fig. 9, opposite, as a dark and slightly irregular 
line across the axle. The surface crack lies about 
} in. within the wheel-seat, the machined surface 
of which, somewhat scored with longitudinal stria- 
tions by the pressing-off operation, extends over the 
right-hand half of the illustration. Immediately to 
the left of the crack can be seen the ring of greasy 
dirt that commonly collects at the slightly radiused 
“lead-in” of the wheel boss, and which hampers 
visible detection of wheel-seat flaws even when, as 
occasionally happens, they occur just at the end of 
the fit. To the left of the wheel-seat extends the 
rough body of the axle between the wheels. Although 
there was ample visible evidence of a flaw of con- 
siderable extent and penetration, the axle was 
magnetised and sprayed with a suspension of 
magnetic iron oxide in paraffin ; a procedure which 
facilitated clear photography of the crack and helped 
to show up the contrast between the oldest (central) 
part of the crack and the relatively fine recent 
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extensions towards each end, where the flaw merges 
into sound metal. 

To expose the flaw completely, the axle was 
| broken in the carriage-works wheel press. When 
| the axle was supported at two ts about 18 in. 
/on each side of the flaw and loaded opposite to 
| the flaw so that the latter was on the tension side 
of the beam, a force of about 200 tons was needed 
to cause fracture. At the sudden final break, the 
broken ends were accidentally bruised against the 
frame of the press, causing the deformation visible 
jat the middle of Fig. 10, opposite. This illus- 
| tration shows the two fracture faces, that on the 
| left-hand side being the wheel-seat portion, and the 
| other the body portion, of the axle. The roughly 
circular boundary between the flaw and the sound | 
metal, and the conchoidal markings over the flawed | 
area, are typical of fatigue under rotating bending | 
stress. Equally typical of fatigue, though less 
obvious in the photographic reproduction, are the 
smooth surface and the discoloration (doubtless 
due to fretting corrosion) of the flawed area by 
contrast with the clean grey crystalline surface over 
the remaining, suddenly fractured, metal. The 
| flaw covers 23-7 per cent. of the transverse section 
} of the axle, and has a maximum radial width of | 
| about 1¢ in. 

So far as is known, this is the first occasion on 
which a concealed wheel-seat flaw has been dis- | 
covered by instrumental means. As will be apparent | 
from what has been said of the size to which fatigue 
flaws often develop in axles before fracture occurs in | 
service, and of the force required déliberately to | 
break this axle, the flaw discovered was ‘at a far | 
from critical stage of development, though enough | 
is not yet known of the rate of progress of axle | 
flaws to allow anything more than a guess to be 
made at the further mileage that the axle would | 
have lasted had the flaw not been discovered. From | 
consideration of the increasing stress as a flaw grows | 
larger, however, it is reasonable to suppose that the 
rate of growth progressively increases ; a view which | 
is supported by the changing surface texture of the 
flawed surfaces, often found in service failures. | 
Thus it adds greatly to the value of any method of 
detection if small incipient flaws can be discovered, 
and it is particularly satisfactory that so small a 
flaw was the first to be found. Moreover, the fact 
that the deflection ranges associated with a flaw 
covering less than 24 per cent. of the axle section, 
were so decidedly greater than those due to back- 
ground effects with sound axles, gives ground for the 
hope that flaws as small as 10 per cent. to 15 per 
cent. of the cross-section may be detectable with the | 
apparatus. If this should prove to be the case, and 
if, in addition, a sufficient number of sets of equip- 
ment can be put into commission to allow of every 
axle being regularly tested at reasonably short 
intervals, it should be possible to ensure that any 
flaw small enough to escape detection at a particular | 
inspection will not have grown to a critically danger- 
ous size before it is discovered at the next test. 

It is of interest to add that the axle found flawed 
had been in service for seven years (since April, 
1935) and that tests of the material, made after 
it was broken, revealed good mechanical properties 
in conformity with the specification. A _ tensile 
specimen taken from a position } in. from the surface | 
of the wheel-seat gave the following results :— 

38-4 tons per sq. in. 
24-3 tons per sq. in. 
63 per cent. 


Tensile strength 
Yield stress 
Yield ratio 


- doubt, however, the deflection and deductio 
| method now being utilised could be readily adapte:! 
| for the detection of hidden flaws in other types « 
|axles and shafts. In its present application, th 
use of the wheel as § plane of reference fixed rela 
tively to the axle ori Dneside of the flaw, and of th 
weight of the coach for Bending the axle across th: 
flaw, are conveniences ‘of whigh advantage ha 
naturally been taken. In other potential applica 
tions, for example a coupling at the ehd of a lengt! 
|of shafting, where these features aré lacking, i 
| will often be necessary to provide two sets of radia 
arms, one on each side of the presumed flaw. wit! 
one set of three gauges between opposite arms ; and 
to devise special means of loading the component 
under test. It is not suggested, of course, that suc! 
elaboration can be justified in the absence of an 
over-riding objection to the dismantiing of the 
assembly and the exposure of the susp@ceted com 
ponent for some sort of visual examination. 
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Introduction to Foremanship. 
Davis. London: 
8s. 6d. net.) 

THE enormous expansion that has taken place in 

British wartime industry has imposed a considerable 

degree of dilution on managements as well as on 

manual workers and, in consequence, has brought 
into an unusual prominence the importance of the 
foreman as a contributor to efficient production. 

The supply of good foremen, however, has seldom 

been equal to the demand and certainly is not so at 

the present time, so that the Ministry of Labour and 

National Service was obliged to establish courses 

of instruction in foremanship and works supervision 

on a scale not previously contemplated in this 
country. To meet the need of lecturers in these 
courses, the Institute of Industrial Administration 


| prepared a set of lecture notes, which have now 


developed into this text-book, consisting of four 


| sections written by members of the Institute, and a 


fifth section and appendix, presumably added by 
the editor, Mr. H. McFarland Davis. , 
- The first section, on General Principles of Fore- 
manship and Supervision, is by Mr. F. J. Burns 
Morton, who was the author of a serial article on 
this subject in the 152nd volume of ENGINEERING. 
Mr. D. H. Bramley contributes the second section, 
on Principles of Production Organisation and 
Planning, which is followed by a section on Elements 
of Labour Management, by Mr. Edward F. L. Brech, 
B.Sc. (Econ.). Costing and Remuneration, which 
constitute section four, are discussed by Mr. T. H. 
Burnham, B.Com., who needs no introduction to 
students of engineering economics; and the con- 
cluding section consists of a short bibliography 


of books recommended for private study, prefaced 


by a chapter on Reading and Studying which should 
prove helpful to many classes of reader other than 
those to whom it is particularly addressed. The 
appendix comprises a number of groups of examina- 
tion questions, selected from papers, assessed by the 
Institute, which have been set in the examinations 
for the certificate course in Foremanship and Works 
Supervision, mentioned above. To the older in- 
dustrialists, perhaps, the general style of these 
questions may give the impression that the compilers 
are inclined to build rather too elaborate a structure 


Elongation -* 33 per cent. of theory upon the basis of the purely evolutionary 
Reduction of area 63 per cent. practice that has served so well in the past— indeed, 
The hardness of the interior metal was about |it might be suggested that failure to answer 


H,, 50 (= 167) at ? in. from the surface, rising to 
H,, 50 (= 178) near the oil-quenched surface. The 
chemical analysis of the steel was satisfactory and 
Baumann prints from a complete cross-section near 
the flaw disclosed no sulphur segregation. 

A word may be said in conclusion regarding other 
possible applications of apparatus similar to that 
described. It will be appreciated that its precise 
form has been developed with special reference to 
the wheel-axle assembly of an eight-wheeled coach. 
Even for testing the middle axle of a six-wheeled 
bogie, a slight modification in the shape of the arms 
becomes necessary on account of diminished clear- 
ance between the wheel and the brake gear. With- 





|Some of them is not necessarily evidence that 


the candidate is lacking in the essential qualities 
of a good foreman; but it must be remem- 
bered that the old-style foreman’s environment 
bears little resemblance to a modern munitions 
factory, and that the educational approach that 
the book exemplifies, novel though it may seem 
in this country, has been well tested in the United 
States. A course of instruction on the lines indi- 
cated will do nothing to repress the man who is 
“born to” foremanship, and it should stimulate 
many others who possess the capacity to be foremen 


| without realising it; which, after all, is a primary 


need of the moment. 
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POWER AND AUTOMATIC OPERA- 
TION OF SOOT BLOWERS.* 


By R. J. Guinn, M.1I.Mecu.F. 


(Concluded from page 88.) 


IRRESPECTIVE of the blowing medium, the disposition 
{ the blower and the operating pressure have to be 
ery carefully studied to prevent erosion of the pressure 
parts of the boiler. Slag or ash deposits may be too 
fur removed from a favourable position for the blower, 
nd too much importance cannot be laid on the scrutiny 
f all new boiler designs to ensure that all heating 
<urfaces are within range of the soot blowers and so 
lisposed that an effective spread of the jet can be 
irected against thém. During the blowing period most 
f the dust will be carried forward in the gas stream and 
through to the chimney, but it is usual to arrange dust 
hoppers, drainage or trapping pockets wherever possible, 
to hold the heavier particles. It is important that these 
should be emptied frequently, for, when full, a soot 
blower can disturb the dust, which at high concentra- 
tions may do much damage. For this reason, undrained 
dead spaces where dust can lodge near the heating sur- 
face are to be avoided. Another reason is the likelihood 
f corrosion of the pressure parts when the boiler is out 
f service, 

The three types of soot blowers referred to earlier 
ire the multi-jet element, the mass element and the 
single nozzle. The multi-jet element blower is non- 
retractable, constructed usually of mild steel treated 
for heat resistance, and installed from 1 in. to 2 ft. 
from the nearest point of surface to be swept and 
supplied with steam to give a pressure of 80 Ib. to 
150 Ib. per square inch, respectively, at the blower 
during operation. A large number of small jets are 


employed, usually pitched to agree with the spaces | ‘ : . 
| nozzle of the single-nozzle blower is connected to the | 


blower through a tube of such a length that the reaction | 


between the boiler tubes. To avoid erosion of the 
metal of pressure parts, jets are directed just clear of 
each tube, so that the transverse expansion of the 
element will increase clearances. The penetration in 
favourable cases may be up to 10 boiler tubes deep. 
The mass element blower is non-retractable, con- 
structed of similar materials to the above, 
2 ft. to 4 ft. from the nearest point of surface to be 
swept, and supplied with steam to give a pressure of 
150 Ib. to 350 lb. per square inch, respectively, at the 
blower during operation. A small number of large 
jets are employed and the cleaning fluid spreads in a 
cone and strikes the tubes, penetrating between them 
also. Expansion of the element is not a problem and 
the blower may be installed either transversely or 
parallel with the heating surfaces. 

The single-nozzle blower is retractable in high-tem- 
perature zones and non-retractable in lower-temperature 
zones. The nozzles are of heat-resisting alloy or treated 
cast steel, depending on position. The blower is 
installed 2 ft. 6 in. to 5 ft. away from the surface to 
be swept, and is supplied with steam to give a pressure 
of 200 Ib. to 500 Ib. per square inch at the blower 
during operation. The jet may be arranged to sweep 
either parallel to or across the tubes, depending on the 
width of unit and accessibility. The single nozzle 
may be arranged with a series of adjacent ports so 
designed as to enable steam to issue in the form of a 
single jet. In all these three the blower head may be 
similar in general design, more particularly if an effec- 
tive means of isolation from the steam supply is 
included, except when turning through the predeter- 
mined blowing arc. So far as the nozzle designs are 
concerned, waste of steam occurs unless the impact 
over the spread of the jet approaches uniformity, 
because the pressure should be set as high as possible 
for the purpose of cleaning without thinning the metal 
of the tube heating surface at the nearest point of 
approach when turning through the arc. If distri- 
bution is poor, cleaning will be most adversely affected 
because it necessitates a reduction in pressure and 
either more frequent or additional operation to obtain 
good results. 

With regard to the position of single-nozzle blowers 
it is preferable to locate these sufficiently far from the 
boiler tubes to obtain as direct an attack as possible 
on the tubes over the are traversed. At the same 
time this gives the advantage of sweeping a larger 
number of tubes than would be the case if the blowers 
were located nearer the tubes, and therefore for a given 
width of boiler tubes fewer blowers are required for 
effective cleaning. The distance from the tubes is 
controlled by the pressure of steam available. While 
the quantity of steam used by a blower, say, 5 ft. from 
the tubes, may be appreciably higher than for one 
2 ft. 6 in. away to give similar impact, taking into 
1ccount the number of blowers selected for cleaning a 





* Paper entitled “‘ The Soot Blower, with special 
reference to the present position of Power and Auto- 
matic Operation of Mechanical Blowers,”’ read at a joint 

eeting of the Institutions of Mechanical and Electrical 
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given area the total steam consumption would be less. | the necessity of steaming the boiler unit continuously 
|The ‘pressure of steam used for blowing has to be | for many months, have all combined to emphasise 
carefully chosen in order to avoid thinning of the | the advantages of a power-operated system of blowers. 





boiler tubes by erosion. The type of residue present 
has to be considered; for example, particles from 
coke breeze can cause abrasion at a much lower steam 
pressure than most coals. It will be evident that cases 
can occur when parts of the boiler unit may be kept 
clean by abrasion of particles entrained in the gases. 
The number of blowers selected for cleaning a unit 
must be such that all the heating surface is covered 
with the minimum number possible in order to conserve 
the steam consumption. An intimate knowledge of 
boiler design and operation will enable the soot-blower 
designer to fix the most suitable number of blowers 
and their locations, as well as the steam discharge 
| pressures and quantities, in order to obtain the maxi- 
|; mum efficiency with the minimum of expense. 

| In the application of single-nozzle soot blowers, it 
| is necessary to take care to prevent any slag formation 
on the walls being disturbed by the steam jet. If this 
| slag is carried in the steam jet on to the boiler tubes, 





serious erosion of the metal of the boiler tubes can | 


occur. In the design of the blower the travel between 


the fully retracted and the operating position must be | 
such that in the operating position the nozzle projects | 


| sufficiently far into the furnace to enable the jet of 
| steam to spread satisfactorily on to the boiler tubes, 


| clear of the brickwork ; and in its retracted position | 


it is necessary that it should be withdrawn sufficiently 
to prevent the tip of the nozzle becoming overheated. 
In order to reduce this liability it is usual to employ 
| air cooling when available, from the forced-draught air 


supply used for the combustion of the fuel. In certain | 


| cases a small jet of steam is employed for cooling, 
| but in others air drawn in by induction may be sufficient 
| for effective cooling. 


| There are certain locations on the boiler where the 


of the steam from the nozzle during operation is suffi- 
| ciently great to necessitate adequate support of the 
| blower spindle near the nozzle. With multi-jet and 
| mass element blowers it has long been a practice to 


and installed | have suitable supports fitted on the boiler tube, and | retractable blower element. 


| experience indicates that the pitch of such supports 
must be carefully arranged to deal with the reaction 


due to the steam issuing from the various nozzles. | 


On large boilers, particularly the elements towards 
| the top of the boiler unit, considerable care has to be 
| taken to deal with the difference between the expansion 
| of the boiler casing and of the boiler tubes, and various 
| means of flexible support are used so as to prevent 
|any binding between the head fitted on the casing 
and the element fitted on bearings attached to the 

boiler tubes. Tied up with this is the necessity of 
| ensuring that the steam connecting piping is sufficiently 
| flexible between the hot and cold conditions to avoid 
| any stresses being taken up on the blower heads. 

With regard to the period of soot blowing, several 
points have to be considered, notably the loading of 
|the unit, and, depending on this and other factors, 
| the operator will decide as to the intervals between, 
as well as the extent of, the blowing. It may not 
be necessary to arrange for extra blowing throughout 
the unit, but only to operate those blowers situated in 
the selected temperature zone. Closely allied with 
this matter is the amount of dust emitted from the 
stack during the blowing period, as in certain districts 
this may cause a nuisance, particularly if the dust- 
catching equipment is overloaded. A further question 
of importance associated with the foregoing is the 
rapidity with which blowing should be carried out, 
for with the automatically operated blowers it is 
possible to get high dust densities over a short period, 
or, alternatively, similar heavy densities at intervals. 
The latter is liable to attract less attention if the 
dust-catching equipment is not performing quite 
satisfactorily. From many years of experience, from 
visual observation and from the evidence of colour 
photographs taken during the attack by the soot- 
blower jet on ash adhesions and slag formation, it 
may be stated that if soot blowing is to be effectively 
carried out it should be arranged to complete the 
sequence of blows from the individual head with no 
more loss of time than results from the rate of rotation 
predetermined for the blower, usually of the order of 
one revolution per minute. If the period of sequence 
of the blowers is extended owing to any cause, the 
effect of the first blow will be nullified to some extent 
and any partially cleaned tubes will rapidly foul again, 
unless the rate of operating the boiler is at that time 
reduced. 

These conditions can so well be met by power opera- 
tion of the blowers and can be lost so readily in manual 
operation that as long ago as 1920 designers of soot- 
blower equipment were trying to apply power opera- 
tion. Recently the greatly increased size of boiler 
units, the additional number of blowers that have to 
be operated per boiler, increasing labour costs, the 
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relative inaccessibility of some of these blowers, and 


In 1920 a patent was taken out in America for the 
| power operation of blowers, the equivalent British 
| Patent being No. 167,820 of that year. In 1926 there 
| was shown at the New York and Chicago Power Shows 
}an exhibit of an automatic electrically-operated soot 
| blower. In this country one of the first automatically 
operated soot-blower systems, which enabled heads to 

be operated in succession, was of the hydraulic type. 

This was patented in 1930. Shortly after 1930 con- 
sideration was given to the use of other engine-driven 
|heads and numerous patents were taken out. A 
| design that could use either hydraulic or compressed-air 
| power was developed. 

By 1935 attention was again focused on the develop- 
ment of power and automatically operated steam soot- 
blowers. In 1936 a full-scale experimental] installation 
of electrically-operated soot blowers was fitted to one 
of the boiler units at the works of the British Thomson- 
Houston Company at Rugby. The heads were driven 
by electric motors and a central contro] equipment was 
provided to operate them automatically in sequence. 
This experimental equipment worked satisfactorily, and 
in 1937, Mr. P. J. Robinson, City Electrical Engineer 
of the Corporation of Liverpool, gave instructions that 
| a similar equipment should be fitted to one of the large 
boiler units at the Clarence Dock power station. This 
installation controlled 33 blowers. Considerable experi- 
ence was obtained with the design of soot-blower 
equipment at this installation, and the results showed 
| the theoretical advantages of automatic blowing to be 
fully borne out in practice. A further development 
was then carried out in the design of the soot blowers 
themselves to incorporate the necessary mounting of 
the motors and mechanical gears as part of the blower, 
| instead of as an added attachment to a hand-operated 
blower, which was employed in the original Clarence 

Dock equipment. 
| Anew blower of the pilot operated poppet-valve type 
| was introduced in 1939, so designed that it could be 
| readily adapted for either hand or electric operation, 
| and suitable for use with either a retractable or non- 
The first large installation 
| to be put into commission was on two boilers at the 
| Newport (Mon.) Corporation, in 1940. The elec- 
trical equipment was a considerable advance on that 
|which had been employed on earlier installations. 
The control cubicle for 36 blowers is half the size 
of that for 33 blowers at Clarence Dock. Exactly 
similar installations for two more boilers at the Clarence 
Dock power station have been provided, but due to 
was conditions it has not been possible so far to erect 
and place the equipments into commission. The opera- 
tion of the electrical equipment employed in the 1938 
installation on the Clarence Dock boilers depended 
fundamentally upon a drum face-plate controller driven 
by a synchronous motor which, when rotating, switched 
the current in sequence to the various motor-driven 
blowers. Auxiliary switches mounted on the heads 
determined the frequency of blowing, etc. In the 
system employed at Newport, the drum controller 
principle has been replaced by Post Office relays and 
selector switches, and only one auxiliary switch is 
fitted on the blower head. 

In the types of automatically-operated equipments 
on the market the general tendency is to employ blowers 
designed especially for power operation, with the motors 
mounted on the blower. Experience shows no unavoid- 
able difficulty due to the temperature conditions under 
which the motors operate in the high-temperature 
locations of the blowers in the boiler. Means are avail- 
able for avoiding unnecessary loss of time between the 
operation of one blower and the next. With some 
designs it is possible to cut out or isolate a blower or any 
number of blowers should they not be required to be 
operated in sequence. Blowers can be operated singly 
by power, and means are also available for hand 
operation if desired. 

It is usual to start up soot-blowing by pressing a start 
button on the cubicle, after which no other operation is 
necessary until the whole of the operation is completed. 
Recording of operation can easily be provided by 
counters, chart, clock, etc., thus enabling statistics to 
be available in order to examine the best conditions 
required for operation as distinct from the obvious 
advantages of knowing that the soot-blower operation 
has been correctly carried out. Means are provided 
to indicate by a signal—either light or sound—should 
any failure of a particular blower occur. In setting a 
new installation to work various adjustments are usually 
necessary and the electrical system should be protected 
both electrically and mechanically to enable the equip- 
ment to be as reliable as possible. Valuable informa- 
tion has been obtained from some of the types of 
equipment described. Some initial difficulties have 
been encountered, but so far they have been overcome 
without undue expense. Further experience of all the 








types referred to will confirm to what extent automatic 
electrical operation can be made trouble-free. 
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PROPELLER-BLADE MILLING 
MACHINE. 


BasED on experience gained in the automatic 
machining of the runner blades of Kaplan turbines, 
Messrs. Escher Wyss Engineering Works, Limited, 
Ziirich, have recently developed a machine for milling 
the blades of marine propellers. Machines of three 
sizes have been constructed, enabling propellers covering 
a range from | m. to 6 m. in diameter to be dealt with. 


The machines, one of which is illustrated by the photo- 


graph reproduced on this page, are of the copying type. 


The propeller blade to be machined is mounted on a | 


vertical mandrel carried by a face-plate on a slide, as 
shown on the left of the illustration. 
traversing motion to or from the main standard of 
the machine, and the face-plate has rotary motion. On 
the opposite side of the standard, there is a similar 
arrangement, on a smaller scale, carrying the copy from 
which the blade is formed. The main standard has 
a slide travelling in vertical ways and carrying the 
horizontal spindle on which the circular milling cutter 
is mounted. As will be seen, the spindle is totally 
enclosed in a robust arm, which 
ensure great rigidity. A corresponding arm at the 
other side of the machine carries a tracer which makes 
contact with the copy. The tables rotate at the same 


angular speed and as the position of the front slide | 


may be adjusted, propeller blades of different diameters 
may be machined from the same copy. 

The machine is of the hydraulic type, movement of 
the copying tracer actuating a small servo-motor 
consisting of a piston operating in an oil-filled cylinder. 
Movement of the piston actuates a main control valve 
which regulates the movement of the main servo-motor, 
the piston of which is connected to the slide carrying 
the milling spindle. The cylinder of this servo-motor 
can be seen at the top of the main standard in the 
illustration. The equipment of the machine includes 
an oil-pressure pump supplying the servo-motors. The 
direction of rotation of either of the faceplates may be 
reversed so that both right- and left-hand propeller 
blades may be machined from the same copy. The 
tables are driven, from the main motor of the machine, 
by sliding gears controlled by hydraulic couplings. 
The arrangement of the arm carrying the milling 
cutter enables propellers to be machined right up to 
the boss. Satisfactory results have been obtained with 
these machines when using hardwood copies, but when 
much repetition work is to be done metal copies are 
desir ble. 

When machining a blade, operations start at the 
outer rim, a milling cutter from 2 cm. to 4 cm. wide 
being used. When the cutter reaches the opposite 
edge of the blade an automatic control mechanism 
reverses the direction of rotation of the face-plates, 
which are provided with rapid return motion. At the 
same time that the direction of rotation is reversed, 
the cutter head is raised a few centimetres clear of 
the working surface of the blade. While the cutter is 
automatically returning to its new starting position, 
the slides are fed forward by an amount corresponding 
to the width of the cut which is being taken. This 
operation is effected by means of the hydraulic coup- 
lings. For the next cut, the face plate motions are 
again reversed and the milling head is lowered into its 
working position. The larger machines are capable 
of operating with feeds up to 400 mm. per minute. 
There is a special control gear for protecting the 
propeller boss from injury. A feeler on the copying 
mechanism comes into contact with a stop when the 
boss is approached and operates a reversing valve which 
controls the feed coupling and prevents further feed 
movement of the faceplates. When milling along a 
conical boss, or actually on it, this feeler gear guides 
the face-plates in accordanice with the shape of the boss. 








THE BOULDER DAM. 


Tue last article in the series describing the Boulder 
Dam on the Colorado River, in Encrneerrne, vol. 147, 
page 214 (1939), was published before the water behind 
the dam had risen to its full height and when only 
about half the turbo-generators had been installed. 
The aceount may therefore well be supplemented with 
some notes on present-day conditions at the dam. 
In order to construct it, the Colorado River was first 
diverted through four tunnels, concrete-lined and 
50 ft. in diameter. The tunnels, of course, by-passed 
the site of the dam, and, as soon as the dam was in a 
condition to start impounding water, had to be closed. 
This took place in February, 1935, and by June of that 
year nearly 4,000,000 acre-ft. of water had collected, 
although a considerable amount had been drawn off 
to maintain a flow below the dam consistent with the 
minimum irrigation requirements. The reservoir, now 
known as Lake Mead, was not filled to spillway level 
until early in August, 1941. When filled to the top of 
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the spillway gates, the storage capacity of Lake Mead is 
over 31,000,000 acre-ft. of water. 

This immense capacity will not only eliminate the 
often disastrous changes of volume in the river below 
the dam, but provide for the contingency, admittedly 
remote, of a shortage from drought of several years in 
the gathering grounds. Prior to the construction of 
the dam, the river flow varied during the year from 
the inadequate rate of 1,200 cusees to the dangerous 
one of 250,000 cusecs ; now, the flow can be adequately 
controlled and will ultimately develop 1,842,000 h.p. 
The generating plant consists of 15 sets rated at 
115,000 h.p. each and two sets rated at 55,000 h.p. 
each, with a head of 520 ft., for power distribution 
purposes, while there are two house sets of 3,500 h.p. 
each. Three of the large sets were installed in 1936, 
and one in 1937, along with one of the 55,000-h.p. sets. 
Two more large sets were installed in 1938, two in 1939, 
and one in 1941. This month will see the starting up 
of two more large sets, while one which has been on 


| order since December, 1941, should shortly be ready 


| 


for erection. It is of interest to note that this last 
set is intended to supply power for a plant for manu- 
facturing magnesium. Thus there only remain for 


installation, three large sets and one smaller one to 


make up the total capacity stated above. 

The tail water from the Boulder Dam does not 
make its way directly to the Gulf of California in 
Mexico, but two other dams are being built down- 
stream from it. Construction of the first of these has 
only just commenced. It is to be known as the Davis 
Dam and will form a storage reservoir of 1,800,000 
acre-ft., 67 miles below the Boulder Dam. The power 
plant will comprise five generating sets rated at 
62,200 h.p. each, at a head of 140 ft., the total capacity 
being thus 311,000 h.p. The other plant is the Parker 
Dam, situated 80 miles below the Davis Dam. The 
power plant comprises four generating sets of 40,000 h.p. 
each at a head of 85 ft. The reservoir formed by the 
Parker Dam constitutes the intake for the South Cali- 
fornian Metropolitan Water District, an undertaking 
serving the cities of San Diego, Los Angeles and others. 
The total power derived from the drainage basin of the 
Colorado River, an area of about 244,000 square miles, 
will eventually amount to 2,313,000 h.p 








MEMBERSHIP OF THE INSTITUTE OF TRANSPORT.—The 
Council of the Institute of Transport have decided that, 
except in very circumstances, they will not 
exercise their power to elect persons to associate member- 


special 


ship without examination after 1944. 





CUTTING TOOLS WITH HIGH- 
SPEED STEEL TIPS 


A BRIEF account was given on page 4, ante, under the 
title of * High-Speed Steel-Tipped Cutting Tools,” of 
two new processes for attaching tips of high-speed stee! 
to mild-steel shanks, developed in the United States 
The article illustrated the way in which scrapped tools 
of cobalt high-speed steels were being utilised by cutting 
them up into tips which were then attached to shanks 
of ordinary steel, the scrapped tools being, of course, 
already hardened. The processes used are stated not 
to affect the hardness. The utilisation of the scraj 
would probably not have been considered under norma 
conditions, but the fact that certain of the high-speed 
tool steels are in short supply in the United States 
has compéllied attention to what is, after all, a common 
sense procedure in any circumstances. The attachment 
of high-speed steel tips to ordinary steel shanks is 
frequently carried out in this country, and the Stalweld 
process of tool tipping, developed by Messrs. The 
Cementation Company, Limited (Welding Department), 
Bentley Works, Doncaster, is in considerable use at 
Government Reclamation Centres and elsewhere. It is 
stated that in this process all kinds of high-speed stee! 
tips can be attached to the shanks, and hardened in 
the same operation. 

The equipment consists of a furnace having two 
chambers, one for preheating and one for high tempera 
ture, each measuring 4} in. by 44 in. by 6 in. The 
furnace consumes about 250 ft. cubie feet of town’s 
gas per hour at ordinary pressure with an air supply 
at a pressure of from 10 Ib. to 20 lb. per square inch 
An even temperature is maintained and tipping can 
be commenced within about five minutes from starting 
up. The steel shank, cut to length and ground on 
the face to suit the tip to be attached, is sprinkled 
on the ground area with a layer of Stalweld powder 
about y, in. thick. The shank, with the tip in place 
resting on the powder, is then inserted in the preheating 
chamber and heated up to about 700 deg. C. At this 
point it is transferred to the high-temperature chamber 
and heated until the powder melts, when the tip is 
pressed firmly to the shank, while in the furnace, by 
means of a bar bent as convenient. The operation is 
completed by removing the tool from the furnace andl 
immersing it in oil for hardening. Further hardening 
may be carried out later if necessary. We are informed 
that tests made at the Sheffield Testing Works show 
that a Stalweld powder tipped tool is capable of in 
creasing production by 100 per cent. in comparison 
with one of 18 per cent. tungsten steel. 
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REPAIR SLEEVE FOR FRACTURED 
WATER PIPES. 


Tue fitting illustrated in Figs. 1 and 2 is designed 
for the rapid repair of fractured pipes by simple applica- 
tion and bolting up, no holes having to drilled. 
he fitting is made by Messrs. Dresser Manufacturing 


be 


ompany, Bradford, Pennsylvania, U.S.A., and is 
known as the “ Dresser Adjustable Repair Sleeve 
Style 82.” The principle of the design will be clear 


from the upper part of Fig. 1, which shows that the 
fracture is enclosed in a chamber made pressure-tight 
by resilient packings, while it will be seen in Fig. 2 
that this cham ber formed by three sur- 
rounding the pipe but having gaps between them sd 
that the tightening of the six bolts coupling the sections 
exerts pressure on the packings to secure a tight joint. 
The joint will stand a water pressure of 150 lb. per 
square inch without showing signs of leakage. 

The themselves are of close-grained 
gray iron, the packings being of resilient rubber com- 
pound. Each section has two packings which lie on 
the pipe circumferentially and from their position are 
termed the end gaskets; are at a. The 
sections also each have a packing 4 which makes the 
joint between each pair. It will be noticed from the 
lower part of Fig. 1, which is a of the inner face 
of one flange of a section, that this side gasket, as it 
s termed, is curved at the ends to make contact with 
the ends of the two end gaskets. The pressure of the 
bolts causes compression of the whole nine 
ind effectively seals all the joints. The gaskets are 
nlaid in grooves in the sections and cannot 
oose, so that the sleeve is always ready for use, no 


is sections 


sections cast 


these seen 


view 


gaskets 


become 


utting or fitting being required on the site. The 
bolts are of a high grade of steel and are cadmium- 
plated. The threads are rolled and a square neck 


prevents the bolts from turning while being screwed up 
Square nuts are used as being more easily handled and 
more resistant to rough than hexagonal ones. 
The holes in the flanges are all recessed so that the bolts 
may be inserted from whichever side is most convenient. 

So far the sleeves have been mostly supplied for 
nominal cast-iron pipe sizes of 4 in. and 6 in., though 
other sizes are available. Since the thickness of cast- 


ron water pipes varies, if Is obvious that 


usage 


for the sleeve 
o be generally useful some means of adjustment must 
provided. This by the ingenious 
method of having two sets of sections of slightly dif- 
ferent radius, and using either set wholly or combined 
n different ways to make the complete sleeve. Thus, 
taking the 4 in. nominal size, if three of the smaller 
sections “A” bolted together, a tight joint can 
be secured on any pipe having an external diameter of 
between 4-7 in. and 4-8 in. Using two “A” 
ind one larger one, ** B,”’ the external diameters may 
lie between 4-8 in. and 4-9 in. A combination of one 
‘A’ and two“ B ™ sections will suit external diameters 
between 4-9 in. and 5-0 in., while the use of three “* B ” 


he s secured 


are 


sections 


ections extends the range to between 5-0 in. and 
5-Lin. Thus a variation of 0-4 in. is allowed for when 
set of six sections is available. <A similar arrange- 


ment for the 6 in. nominal size enables a variation in 
he external d ameter of the pipes of from 6-8 in. to 
7-2 in. to be dealt with. 

It is not to be expected that all fractures will be as 
onveniently arranged as is indicated in Fig. 1; the 


two ends of the pipe may, for instance, get out of line 
and it may be noted that breaks with an offset of as 
much : 


The 


as ~ in. have been successfully repaired. 











ends may also pull apart a little, and there is ample 
provision for this contingency the longitudinal 
distance between the edges of the end gaskets a is 
4 in. in both sizes of sleeve. Any movement of the 
pipe is absorbed by the resilient gaskets. 

The plug seen in one of the sections is intended 
primarily as a vent when the sleeve is being installed 
with pressure in the pipe. It is removed before fitting 
the sleeve and inserted after the bolts are tightened. 
The screwed hole can also be used for a connection if a 
supply is required to be taken from the pipe. The 
fitting of the sleeve can be done by one man in from 
5 minutes to 10 minutes. The surface near the frac- 
ture should be cleaned with a wire brush, or other- 
wise, and the exact external diameter of the pipe 
ascertained. This is done by means of a special 
tape supplied with the sections. This tape is marked 
with an arrow near one end and with marks indicating 
what sections are suitable. The coincidence of the 
arrow with one of these marks determines the choice 
of sections without the use of calipers and rule. The 
gaskets are then brushed over with water, two sections 
are bolted together finger-tight and slipped over the 
pipe. The third section is then added and all the bolts 
tightened up in regular succession, a turn or two at a 
time. 


as 








LOW-TIN SOLDERS CONTAINING SILVER, BISMUTH AND 
ANTIMONY.—According to the results of an investigation 
by Messrs. 8. Turkus and A. A. Smith, published recently 
in Metals and Alloys, lead-base solders, containing from 
1} per cent. to 20 per cent. of tin and from 1 per cent. to 
2-25 per cent. of silver, have a better spreading power 
than either the tin-lead or the silver-lead binary solders 
of somewhat Moreover, although 
the ternary alloys have a higher melting point than the 
40-60 tin-lead solders, they greater resistance 
to creep. The authors find that the melting point may 
be reduced slightly, and the tensile strength increased, 
additions of bismuth and antimony. On the other 
hand, additions impair somewhat the spreading 
power of the solder. Nevertheless, two alloys containing, 
respectively, tin 15, silver 1-5, bismuth 5, and antimony 
and tin 20, silver 1-5, bismuth 3, and anti- 
mony 0-5 per cent., are recommended, it being stated 
that they have given satisfactory results in works tests 
in hand- and automatic machine-soldering operations. 


similar composition. 


possess 


by 
these 


1 per cent., 


NICKEL ALLOYS TO WITHSTAND HYDROCHLORIC ACID. 
Tests carried out in Russia metallurgists, 
Messrs. H. B. Clark and G. B. Akimov, indicate that com- 
plex alloys containing from 0-07 per cent. to 0-10 per 


cent. of carbon, 60 per cent. of nickel, 13-5 per cent. of 


by two 


chromium, 15 per cent. of molybdenum, and 8 per 
cent. of iron, together with small proportions of silicon 
and manganese, and, in one case, tungsten, are con- 
siderably more resistant to attack than lead and are, 


therefore, recommended for the manufacture of chemical 
equipment. It is stated that they are acted upon by 
hydrochloric acid very uniformly and show no signs 
of local pitting on the surface; it that “even 
boiling concentrated hydrochloric acid has little effect 
on the surface. Another alloy of similar type, in which 
the chromium is replaced by 12 per cent. of silicon and 
1-25 per cent. of aluminium, the nickel increased to 
79 per cent., and the iron and molybdenum reduced to 
1-0 percent.and 3-25 per cent., respectively, is also stated 
to be highly resistant to the action of hydrochloric acid. 
This al'oy, however, is brittle and difficult to work, 
and cannot be used for chemical equipment. 
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| NOTES FROM SOUTH AMERICA. 
| THE acute problem of shortage of shipping between 


| North and South America has been further aggravated 
by the announced German submarine blockade of the 
| Atlantic coast of North America. Both the Pacific 
traffic and convoys by the Atlantic route will be slow- 
going, and, while it is doubtful if New Orleans and 
[other ports in the Gulf of Mexico are sufficiently 
equipped to take all the cargoes previously going to 
Atlantic ports, arrangements are being made to send 
| the traffic there. The shortage in Latin America of 
|essential imports, particularly machinery, motor- 
vehicles, tyres, fuel, oils, etc., is now very acute, with 
a resulting ever-upward trend in prices. Because of 
the lack of petrol, tyres, and spare parts for vehicles, 
internal transport in South America is steadily becoming 
more restricted, and agriculture is also being hampered 
seriously where mechanised equipment is used, as also 
is mining. Still greater fuel restrictions are indicated 
by the announcement that shipments of petrol and 
petroleum derivatives of United States origin, to all 
American countries, will be reduced to not more than 
half of the quota assigned for 1941. 

The relatively few vessels now coming into South 
American ports, particularly the River Plate, naturally 
give preference to goods of high value and small 
weight and bulk ; for example, there has been a striking 
decline in arrivals in Argentina of iron, tinplate, petro- 
leum, and rough goods such as coal, coke and cement. 
Many public and private works are held up because 
the necessary machinery cannot be obtained. The 
Argentine Government has established a system of 
rationing for all deliveries and sales of iron and steel 
materials on hand or produced or imported in the 
future. The system gives preference, in the following 
order, to the Army, the Navy, public health, public 
security, ocean-going and coastal shipping, and Govern- 
ment departments. A further decree prohibits exports 
of fuel except for shipping requirements, and a special 
office is established, under the terms of this decree, to 
control the distribution of oil products within the 
country. The serious difficulties of the Argentine 
railways, which are not receiving sufficient fuel, have 
been reported to the Government Railway Board by 
the companies, who suggest that the shortage should 
be remedied by reducing the number of trains and 
their speed, increasing the number of cars per train, 
and relieving the companies of all responsibility when 
goods are not delivered to time. Reports that the 
Argentine Government intended to purchase those 
railways that are owned by foreign interests have been 
denied by the Ministry of Public Works, which declared 
that the Government had not taken up the question, 
and that there was nothing to suggest that they would 
do so. The expected steps are now being taken to 
develop the Argentine metallurgical industry on a large 
scale. The Government have sent to Congress a Bill 
for the establishment of a corporation to foster mining, 
and to have powers to lend money to existing mines ; 
to expropriate, buy and sell mining rights, machinery, 


etc.; and to work out plans for the development of 
mining. The initial capital of the company will be 
8,000,000 pesos, of which 5,000,000 pesos will be 


reserved for loans. The number of building permits 
granted by the municipality of Buenos Aires in 1941 
reached the record figure of 17,583, the total value of 
169 million pesos being 27 per cent. higher than in 
1940 and the area covered, of 1,832,712 square metres, 
being 36 per cent. higher. Because of the scarcity of 
certain imported materials, however, permits granted 
during the first quarter of 1942 fell to 3,741, against 
4,270 in the corresponding period of 1941, the aggregate 
value falling from 38 million pesos to 36 millions. 
Paraguay has been granted a credit of four million cols. 
by the United States, to be spent mainly on public 
works, including transport. Uruguay has made 
arrangements with the United States for the completion 
of the Rio Negro hydro-electric scheme, and will be 
granted a credit for its engineering equipment, etc., 
up to 12 million dols. The original contract for this 
work, given to a German combine in April, 1937, has 
been rescinded. 

In Chile, the Government are recommending to 
Congress the nationalisation of all electric power and 
public transport services. Chilean engineers have 
begun the construction of one of the world’s biggest 
dams, which will be over 300 ft. in height and should 
be completed in 1944; it will cost over 2,700,0001., 
and will irrigate more than 80,000 acres of rich agri- 
cultural land in the department of Parral. The Chilean 
Government have allocated four million pesos for con- 
tinuing the work of prolonging the breakwater at 
Valparaiso; this sum is an advance, pending the 
full financing of the project. In Peru, definite progress 
is being made towards the establishment of a large 
national iron and steel industry, and work is to be 
commenced shortly on the construction of a hydro- 
electric plant on the Santa River. This will be financed 
by six million dols. out of the credit of 25 million dols. 
‘allowed to Peru by the Export-Import Bank of 
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Washington. The report of American technicians who 
have been studying conditions in Bolivia proposes the 
formation of a Bolivian Development Company with 
& capital of 25 million dols., to be devoted primarily to 
the construction of a new transport system connecting 
the mountainous mineral-producing area with the 
Eastern region, for which United States technical 
assistance would also be forthcoming. 

Following the recent signature of the comprehensive 
economic agreements between Brazil and the Govern- 
ments of Britain and the United States, a new national 
organisation has been formed in Brazil, called the 
Companhia Vale do Rio Déce 8.A., which takes over 


the assets of the former Itabira mining concern and the | 


Victoria Railway, and in which the Brazilian Govern- 
ment will be predominently represented both in share- 
holdings and on the board. The relative credits 
obtained from Washington will be used for extending 
the Victoria-Minas Railway and to purchase machinery 
for the Itabira iron mines in order that they may 
produce at least 1} million metric tons of ore per 
annum; the British and United States Governments 


have each contracted to take annually 750,000 tons | 


of ore over a period of three years. Further, a 
decree has been signed exempting from import duties 
and customs charges all plant, machinery, tools and 
raw materials imported by the new Brazilian National 
Steel Company for its works at Volta Redonda, includ- 
ing the power station, roads, railways, mines, etc. 


In connection with the above developments, it may | 
be noted that, in 1941, Brazil’s exports of iron ore had | 


already risen to 420,756 tons (mainly shipped to 
Britain, the United States and Canada) compared with 
396,938 tons (sent mainly to Germany) in 1939. 
Although the exports of certain classes of metal pro- 
ducts show an increase, the imports are still consider- 
able; but the official figures of imports during 1941 
show notable reductions in all forms of iron and steel ; 
although lead bars, ingots, and rods show an increase 
from 9,624 tons to 17,229 tons, by comparison with 
1940, and imports of copper (smelted or cast) have risen 
from 4,153 tons to 13,725 tons. Under new regulations, 
recently issued, all imports into Brazil of textile 
machinery are subject to prior registration with the 
Board for the Defence of National Economy, which 
will not permit the importation of any secondhand or 
obsolete machinery. Firms wishing to import must 
first furnish the Board with full particulars of the 
machinery, together with photographs or designs, men- 
tioning also the locality where it is to be installed. 
Contracts entered into prior to March 21, for the 
purchase of textile machinery, are not affected. 

Brazil already produces a considerable amount of 
alcohol from sugar, but in view of the likelihood of a 
more acute shortage of petrol, the Government are 
studying a proposal to construct a number of new 
alcohol distilleries in various parts of the country near 
to the sugar-producing zones. Meanwhile, the petrol 
situation, coup!ed with the fact that about two years 
will elapse before the production of industrial alcohol 
can be expanded sufficiently to meet internal fuel 
requirements, has led the authorities to encourage the 
manufacture of gas-producer apparatus, both for trans- 
port and for industrial purposes. Some difficulty is | 
being experienced in obtaining adequate supplies of 
raw material for manufacturing the producers and it | 
is reported that the Government are in communication } 
with the United States authorities regarding the supply 
of steel plates for this purpose. There are in Rio de 
Janeiro six firms engaged in the manufacture of gas- 
producers (not including the Light and Power Com- 
pany, who manufacture apparatus for their own use), 
with a total monthly capacity of 630 sets; and, in 
addition, the Government of Sio Paulo recently 
approved a scheme for making 10,000 gas-producers 
at a cost of 54 contos (about 65/.) each. Factories for 
manufacturing producers have also been established in 


the States of Santa Catharina, Parana and Minas 
Geraes. It is reported that the Light and Power con- | 
cern in Rio de Janeiro is using at present 24 goods 


vehicles and 16 omnibuses fitted with gas-producers. 
Among recent developments, it is announced that the | 
port of Natal is to be provided with a floating dock to 
repair Allied warships and merchantmen, and that 
« contract has been signed between the Brazilian 
Government and the Fairchild Aircraft Corporation 
for the manufacture in Brazil of Fairchild monoplanes 
to be used for flying instruction. These aircraft are to 
replace the German machines formerly built by the 
national aircraft factory. 








\TE Mr. K. O. KELLER: ERRATUM.—We regret 
that, by a proofs 


printer’s error introduced after the 

had been passed for press, the name of the late Mr. K. O. 
Keller, in the obituary notice published on page 94, ante, 
incorrectly rendered in a considerable proportion 
of the copies of last week’s issue of ENGINEERING. His 
full name, on the second line of our notice, should have 


was 


been given as Karl Otto Keller. 
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INSTITUTION ELECTIONS. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
Harold Charles 


The Minister of Supply informs us that Mr. STEPH! \ 
LLoyp, hitherto Joint Director of Bolts, Nuts, Rivet 
etc., has taken over the sole directorship, as Mr. Richart 





Associate to Associate Member. L. | 





; Grafton, Birmingham; Edward James Hampton, Ben mtn hod de, tos eieaeent Oe eaten his fi 

| London, S&.W.7; James Lamond, B.Sc., Gosssinon ; | SO%* 00 Bae to Be released to revere Se Res Erm. 

| Cyril William Leathwood, Croydon; George Stanley| Mr. CuarLes TENNYSON, O.M.G., vice-chairman 
Lisle, Gateshead-on-Tyne ; Leslie Benjamin Marshall, | the Council for Art and Industry, secretary of t! 


Arnside, Westmorland ; Robert Gwin Payne, Notting-| Dunlop Rubber Company, Limited, and late Deput 
ham ; Leslie Ronald Richards, Barnet ; George Cowan | Director of the Federation of British Industries, h 


Sutherland, Glasgow; Ernest Taylor, Chesterfield ; | been made chairman of the Advisory Committee «© 
Arthur Louis Vanneck, London, 8.W.3 ; Cecil Ernest Utility Furniture, appointed by the President of t! 
Williams, Croxley, Herts. Board of Trade. 

Graduate to Associate Member.—Zaki Uddin Ahmad, | ~~ ‘ ; 

> . . : Db : Mr. E. C. Litre, who has been in the service 
Ph.D.(Eng.), B.Se., Roorkee, U.P. India; James | Messrs. Rell’s Ashestes and Engincering, Limited, Sloust 
. : . . . . Messrs. ‘I's Asbestos ‘ Lngineering, i. a, 4 
Glendinning Aitken, Glasgow; David Rutherford . 


Bucks, for nearly 55 years, has been elected a directo 


| Allardice, Glasgow ; ace : Allsop, Ilford ; 
Allardice tlasgow ; Horace Arthur Allsop, ord He joined the Sma as a bor in July, 1888. 


Herbert Purcell Astbury, London, W.4; Harry Barker, 


M.Se.(Eng.), Whitley Bay; Captain Thomas James Mr. F. W. R. Harrison, B.Sc. (Eng.), M.1.Mech.} 
| Berry, R.A.O.C., London, N.17; Edward James Bigg, | M.I.Mar.E., has been made a member of the Coun 
liford; Flying Officer Dudley Oswald Bishop, B.Sc. | appointed by the Government to advise on post-wa 


reconstruction problems in Wales and Monmouthshire. 
| 


(Eng.), R.A.F.V.R.; Arthur Douglas’ Board, Bristol ; 


ohn Arthur K. Bowerman, Gravesend ; Harry George ee a a a ey Ny a 


Brewster, B.Sc.(Eng.), Richmond, Surrey; Lesley | architecture in the Technical College, Sunderland, sin 
Robert Brooks, Pinner: Robert Bruce, M.Sc.. New- 1987 tay taf : “0 - : sa sienile 7 celia ait King 
castle-upon-Tyne; Donald Arthur Buss, Buxted,| °""" oe ee ee ee ee : y “f 
Sussex ; William George H. Chilvers, Cardiff ; Edward | ‘ wee, Nowenipapentyes. He & tas up 5 
| Nathaniel Epstein, M.A., London, N.W.6; Daniel Gules Sh Septeaeyen. 

Thomas Evans, Stoke-on-Trent; Joseph Charles Messrs. VICKERS Limrrep, Vickers House, Broadway) 
Farmer, B.Sc., Bristol; William David Francis, | Westminster, London, S.W.1, inform us that Sir Charle- 


Kenfig Hill, Glam.; John Maxim B. George, London, | Craven, who has now recovered from his recent illnes- 
| | 


| N.10; William Fernlea Goodwin, Johnstone, Renfrew- | has resumed his duties as chairman and managing director 


shire ; Captain George Roland Harding, B.A., Stoke-| of Messrs. Vickers-Armstrongs Limited and Messr- 
on-Trent; Kenneth Glanfield Harris, London, N.17;} English Steel Corporation Limited. 

Philip Hartill, Wolverhampton; Alan Peterson ——<—_ fee a ee ke 
Harvey, Newcastle-upon-Tyne ; Lieut. Leslie Ingham, a6 8 Mech B whe eccuntes the Chair ef Bnainecting ot 
R.N.V.R.; Albert Enoch Jones, London, S.E.18 ; | ™:*:Mecn-%» who eccupi the Chair ‘ngin K 
Lieut. John Kemsley, B.Sc.(Eng.), R.A., Hebburn-on- Cy Ce, Se, Ss Se ee 
Tyne: Geoffrey George Kibblewhite, B.Sc.(Eng.). vice-principal of the College. 

Shoreham-by-Sea, Sussex : George King, B.Se., Proressor H. W. Swirt, M.A., D.Se., M.1.Mech.E 


Portsmouth ; William Bernard Kinsella, Birmingham ; | has been re-elected President of the Sheffield Section of 


John Frank Lacotta, Hull; William Minett Lawrence,| the Junior Institution of Engineers for the 1942-4 
Shrewsbury ; Harold Leaver, Burnley ; Eric Ledgard, | session 

Roe hdale ; Joseph Bleasda e Live sey, ( alecutta ; John am Cacu, Kmcn. EC.LE. CB. whe hes bees 
McEvoy, West Wickham, Kent; Thomas McGreevy, “a teeta = 1829 
a : Director-General, Petroleum Department, since 195 
B.Sc. Tech., Oldham, William Oscar Mawson, Bir- acne ae te dante dale ; 
» . is undertaking a mission overseas at an early date. A 
mingham; Arthur Leslie Moore, Watford; Cecil | , . ‘ Director 
‘ . ns stated on page 88, ante, Mr. H. O'HALLORAN, irector 
George H. Oxford, Parkstone, Dorset; Edward Houl- ‘ ' ; at the General Post Office, has beer 
m Peadin. Glesnow: Sydney Alfred Pestic. Landen, | me Services & tae Conceat Eve beige 4 
den Pagdin, Glasg s § wey 2 » MONGON, | sypointed Acting Director of Petroleum in the Ministry 


W.5; John Masson Reekie, Karachi, India; Lieut. 
Henry Palethorpe Rochester, R.A.O.C., York; James 
Maude Simms, Havant, Hants; Robert Taylor Simp- 
son, Hoylake, Cheshire; George Robert Small, Nor- 
wich; Alfred James Spraggons, London, S.E.15; 
George Henry F. Stacey, London, N.2; Frank Alwyn 
Thornley, Birmingham ; Edward Samuels V. Truefitt, 
Washington, D.C., U.S.A T. Electrical Lieut. George 
Horace Warne, R.N.V.R., Lowestoft; Harry Wiggles- 
worth, Bradford; Bernard Tyndal Withers, Welling- 
ton, N.Z.: Francis Butcher Wollaston, London, W.3. 


of Fuel and Power. 

Mr. Ek. M. FRASER and 
Statistics at the War Office, the 
Secretary of State for War to take up the appointment of 
Director-General of Equipment Production at the 
Ministry of Aircraft Production. 


Director of Investigations 


has been released by 


| In reply to a question in the House of Commons on 
Tuesday, Mr. Oliver Lyttelton, Minister of Production 
stated that the members of the panel set up to inquire 

into the possibility of improving the ventilation of tank- 
| either by the use of refrigeration or by air conditioning, 
| were Mr. S. A. Woop, M.Sc., Senior Scientific Officer in 
| the Ministry of Supply, Scientific Research Department ; 
| Dr. S. F. Dorey, Wh.Ex., M.Inst.C.E., M.1I.Mech.E 


Being a Practical Introduction M.I.N.A., Chief Engineer Surveyor, Lloyd's Register of 








BOOKS RECEIVED. 


Vechanical Refrigeration 


to the Study of Cold Storage, Ice-Making and Other | Shipping; and Dr. Ezer Grirrirus, F.R.S., Principal 
Purposes to Which Refrigeration is Being Applied. By Scientific Officer, Physics Department, National Physical 
Hat WILLIAMS. Fifth edition. London: Sir Isaac | Laboratory. 





Pitman and Sons, Limited. Price 30s. net.| 
Strength of Materials. By Proressor 8S. TIMOsHENKO 
In two volumes. Volume Il. Elemen- | 
Theory and Problems. II. Advanced | 

i 
| 
ay 





Second edition. 
CONTROL OF HIGH-FREQUENCY ELECTRICAL APPARATUS 


Problems. Macmillan ane The Home Office announce that a relaxation has been 
Price 50s. net the two volumes,] | made in the Control of High-Frequency Apparatus Order 
The Engineering Experiment | 1949, which prohibited the possession or use, by any 

Pulp, Paper and Insulation | person inthe United Kingdom, of high-frequency appa- 


tary Volume 
Theory 


Company, Limited. 


and London : 


~ 


niversity of Minnesota. 
Station. Bulletin No. 19. 


Will Waste Analysis. By F. B. Row ey, Dr. R. C. ratus having a high-frequency output of over ten watts, 
JORDAN, R. M. OLson and R. F. HvetrL. Minneapolis, | except under permit from the Postmaster General. Under 
Minn., U.S.A.: The Director, Engineering Experiment | that Order it was not possible for permits to be issued 
Station, Institute of Technology, University of Min- | except to certain classes of hospitals and similar institu- 


nesota. | tions or to certain manufacturers and dealers and persons 
University of Minnesota. in charge of laboratories. This restriction has now been 


person may apply to the Postmaster 


The Engineering Experiment 


Station. Technical Paper No. 40. Effect of Surface | removed, and any 
Resistance on Thermal Conductivity by the Hot-Plate | General for a permit under the Order A permit, how- 
Method. By Ropert LANDER Minneapolis, Minn., | ever, will not be issued until the applicant has installed 
USA. : The Director, Engineering Experiment | @ screen and mains filter in accordance with Post Office 
Station, Institute of Technology, University of Min- | specifications. Any applications for a permit or for 
nesota. ; particulars of screening should be addressed to the 
University of Illinois. The Engineering Experiment | Engineer-in-Chief, Radio Branch (W.2/8), General Post 
Station. Reprint Series No. 22. Eighth Progress | Office, Harrogate, Yorkshire. The amending Order under 


Report of the Joint Investigation of Fissures in Railroad | which this relaxation has been made is entitled the 
Apparatus Order, 1942, and 


Rails. Conducted in Co-Operation with The Associa- | Control of High-Frequency 
tion of American Railroads, and The Rail Manufac-| was drawn up on July 30. The Secretary of State ha- 
turers’ Technical Committee. By H. F. Moors. | also revoked the Aliens (High-Frequency Apparatu- 
Urbana, Ill., U.S.A.: The Director, The Engineering | Restriction) Order, 1940, which prohibited an enemy 
Experiment Station, University of Illinois. [Price | alien from having high-frequency apparatus without 
15 cents.] Home Office permission. It will still, of course, be 
Spectroscopy and Combustion Theory. By Dr. A. G.| necessary for enemy aliens who wish to use or posses= 
GAYDON. London: Chapman and Hall, Limited. | such apparatus to apply to the General Post Office for a 


[Price 17s. 6d. net.] | permit. 
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NOTES FROM THE SOUTH-WEST. 
CarbDirFr, Wednesday. 
the Welsh Coal Trade.—South Wales miners have 
dis laimed the statement made by one of their delegates 
at the reeent Mineworkers’ Federation of Great Britain 
couference in which he said that South Wales miners 
were not playing their part in the drive for production 
i that, owing to strikes, the South Wales output was 
lowest for the country. At a meeting of the Executive 
« ouncil of the South Wales Miners’ Federation, last week, 
was stated that letters had been received from lodges 
all parts of the coalfield resenting the statements. The 
suncil stated that the vast majority of the local miners 
re loyally supporting the Federation's efforts to 
crease coal output. Conditions showed little material 
ange on the steam-coal market during the week. There 
as a sustained demand from both home and foreign 
sers but the amount of new business concluded was very 
mited. As a rule collieries were kept fully occupied in 
tintaining deliveries to the essential war industries 
ind the publie-utility concerns, and producers 
wld heavy commitments from these buyers for a long 
eriod ahead. Stems for ordinary industrial consumers 
ere therefore difficult to arrange and the general tone of 
he market remained very firm. Best large descriptions 
vere being steadily absorbed and values were strongly 
Supplies of the sized kinds, which attracted 
i good deal of interest, were still very scarce and the tone 
vas firm. Strong conditions ruled in the bituminous 
mall which were only sparingly offered for 


most 


iaintained, 


classes 





lelivery over a long period ahead. Some of the high- | 
crade dry steam smalls were busily engaged and firm, 
it the inferiors attracted little attention and were dull. | 





| 


NOTES FROM SOUTH YORKSHIRE. 





SHEFFIELD, Wednesday. 
Iron and Steel.—Staggered holidays at steel and engin- 
eering works have eliminated some of the long breaks 
it the August Bank Holiday period. Munition works, 
n nany cases, cannot afford to lose the production which 
a long shut-down for repairs and overhaul entails, and 


it has been found efficacious to allow the maintenance 
engineers full week-end opportunities about eight times 
“a year for the The demand 
small tools tends to increase as more war 
factories come into operation in various parts of the 
eountry. For some years, engineers’ tool makers who | 
had factories away from Sheffield have gradually moved 
their plants to Sheffield to be near the sources of supply | 
of the steel required. There is an exceptionally rome A 
demand for high-speed twist drills, milling cutters, and | 
reamers, and also for files. 


heavier maintenance work 
for engineers’ 


South Yorkshire Coal Trade.—Some minor disputes 
at local collieries, since the national wages award, have 
settled. They have interfered but little with 
sutputs, but rather fuller supplies of coal have been 
available, especially of unscreened qualities from out- 
seams. Open-cast seams in Yorkshire are pro- 
viding about 50,000 tons of coal a week, suitable for 
boiler firing and for public-utility undertakings. Out- 
crop coal and washery fines have done much to relieve | 
the situation. The major production of best steams and 
screened qualities is being absorbed on priority account. 
The railways are taking full supplies of best locomotive 
hards, and have built up considerable stocks at loco- 
motive depots. Collieries have been able to dispatch 
more house coal to local depots, and there has been less 
difficulty in securing deliveries. The coke position is 
very strong. Blast-furnace coke is passing into con- 
sumption freely at regulated prices, and all hard coke for 
works use is in fair supply. Coke nuts for central- 
heating and household use are moving more freely. 


been 


crop 








tENOLD AND COVENTRY CHAIN COMPANY, LIMITED.— 
In order to mark the attainment of the 90th birthday of 
Mr. Hans Renold, J.P., D.Sc., founder and director of 
The Renold and Coventry Chain Company, Limited, 
Renold Works, Didsbury, Manchester, the employees of 
the company have established a fund to be known as 
the “Hans Renold 90th Birthday Commemoration 
Fund.” The annual investment income from the fund 
will be devoted to the provision of prizes for students of 
mechanical engineering. 





SALES OF HEATING APPARATUS AND POLISHES. 


,NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Every effort is being made to 
cope with the pressure for larger deliveries by still greater 
production. Priority buyers of local products are obtain- 
ing acquisition licences fairly readily and are placing 
substantial orders for the present delivery allocation 
period. Conditions still confine commercial transactions | 
within very narrow limits, the ever-increasing require- | 
ments of the war industries absorbing almost the whole 
of the heavy tonnage supply. 

Cleveland Iron Trade.—High-phosphorus iron is still | 
quite plentiful and is used increasingly in place of other 
qualities, the supply of which is short. A considerable 
proportion of the business recently recorded has been 
through merchants though buyers still prefer to deal 
directly with producers. 

Basic Iron.—There is no basic iron to spare for the | 
market after makers have made provision for the many | 
requirements of their own consuming works. | 


Hematite and Refined Iron.—Conditioné in the hematite 
branch of trade show little change but there is a slight | 
improvement. Continued scarcity, however, prevents | 
any relaxation of the close control of distribution and the | 
prospects of a material expansion in the limited make 
do not improve, but the stringency is easing as the success- | 
ful consumption of substitutes extends. Large quantities | 
of refined iron are now being used instead of hematite. | 
The output of the former is fully absorbed and producers 
have little saleable tonnage, the bulk of the August- 
September make having been disposed of. 

Manufactured Iron and Steel.—Makers of semi-finished 
iron and steel are supplying consumers with a larger 
tonnage, but deliveries of the latter are still barely 
sufficient for the current needs and re-rollers have occa- | 
sionally to make use of shell-discard steel, ample parcels | 
of which are readily obtainable. There is increased | 
activity at manufactured-iron works. Bookings for 
heavy commodities are substantial and orders for the 
lighter descriptions of material are better than has been 
the case for some time. All branches of the finished-steel 
industry are very busily employed. Mills rolling heavy 
structural material are fully engaged after a period of 
slackness. The demand for special-alloy steels continues 
to expand and producers have difficulty in complying 
with their customers’ requirements. The heavy supply 
of open-hearth products is passing promptly into use. 
The maximum make of shipbuilding requisites is still 
essential to cope with the heavy pressure for supplies. 
Producers of black and corrugated sheets have extensive 
contracts to execute and manufacturers of railway 
material are fully occupied. The growing scarcity of 
timber necessitates a substantial increase in the use of 
steel for colliery equipment. | 

Scrap.—tron and steel scrap is more plentiful and | 
several categories are slow of sale, but users of good | 
heavy steel are desirous of accumulating stocks and are 
still in the market with substantial orders. | 

| 











| gauge, 22/7. 15s. per ton; 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel Trade.—Very active conditions are 
general in the Scottish steelworks and, since the restart 
after the holiday break, all plant has been kept running 
at full capacity. Plate mills are being heavily worked 
as consumers of all classes of plates are pressing for 
deliveries to keep pace with their commitments. The 
demand for plates has been growing steadily and despite 
all efforts on the part of the steelmakers to cope with the 
situation, delivery times are lengthening. Ship plates 
are responsible for the greater part of the current demand 
but orders for boiler plates, tank plates and armour 
plates are also heavy. Specifications for special steels 
are increasing and there is a good market for structural 
sections. Makers of black-steel sheets have numerous 
orders in hand and the present output is readily absorbed, 
Supplies of raw materials are satisfactory. The following 


| are the current quotations :—Boiler plates, 171. 12s. 6d. 


per ton; ship plates, 161. 3s. per ton; sections, 151. 8s. 
per ton; medium plates, 4 in. and thicker, rolled in 
sheet mills, 21/7. 15s. per ton; black-steel sheets, No. 24 
and galvanised corrugated 
sheets, No. 24 gauge, 261. 2s. 6d. per ton, all for home 


| delivery. 


Malleable-Iron Trade.—Business is good in the West 
of Scotland malleable-iron trade, but in some cases more 
work could be undertaken. Large stocks of raw 
materials are now held owing to the success of the railings 
campaign. The re-rollers of steel bars are fairly well 
employed at present but the amount of new business 


| coming in is somewhat limited and a better demand would 


be welcome. To-day’s quotations are as follow: 
Crown bars, 151. 12s. 6d. per ton ; No. 3 bars, 131. 12s. 6d. 
per ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
steel bars, 171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Scottish pig-iron makers 
continue to experience a heavy demand. Steelmakers 
have so much work on hand that they are pressing for 
deliveries of hematite and basic iron and the demand 
for foundry iron is also heavy. The following are the 
market quotations :—Hematite, 61. 18s. 6d. per ton, and 
basic iron, 61. 0s. 6d. per ton, both delivered at the steel 
works ; foundry iron, No. 1, 61. 5s. 6d. per ton, and No. 3, 
6l. 3s. per ton, both on trucks at makers’ yards. 








HARLOW FELLOWSHIP: BRADFORD TECHNICAL COL- 
LEGE.— Applications are invited for the Harlow Fellow- 
ship, which has a value of 2501. per annum and is tenable 
at the Technical College, Bradford, for two years, but 
may be extended under certain conditions. The success- 
ful candidate will be required to undertake research at 
the College in one of the branches of pure or applied 
science. Applications, furnishing detailed particulars of 
the candidate’s previous career, should be in the hands of 
the Principal, The Technical College, Bradford, not later 
than August 31. Applications should be written on 
ordinary notepaper, as no special forms are supplied. 


IMPORTS BY PARCEL Post InTO SouTH AFRICA.—The 
Postmaster-General informs us that the Government of 


Tue Late Mr. H. ToMLInson-LEE.—We note with the Union of South Africa has issued an Order which 
regret the death of Mr. Harrie Tomlinson-Lee, which | came into force on July 27, having the effect of prohibiting 


occurred after a long illness at his home in New Malden, | the importation, by parcel post, into the Union and 


Surrey, on July 29. Mr. Tomlinson-Lee, who was for | 


South-West Africa from the United Kingdom of any 


20 years chief engineer and manager of the Corporation | goods for trade purposes. Thus the postal entry of goods 


of Wimbledon Electricity Department and had latterly | 
practised as a consulting engineer, was born at Lofthouse, | 
near Wakefield, on April 2, 1878. He was educated 
privately and at Wakefield Grammar School, and became 
a pupil in the works of the Keighley Electrical Engineer- 
ing Company, Limited, in January, 1893. During the | 
subsequent five years he received practical training in 
the manufacture of generators and switchgear, and also 
performed outside work connected with the erection of 
gas and steam engines, meanwhile attending evening | 
technical courses at Keighley and Bradford Technical | 
In December, 1897, he was appointed assistant 


Schools. 


| electrical engineer in the City of Wakefield Electricity 


Department and, two years later, was made chief assistant | 
engineer. In October, 1901, Mr. Tomlinson-Lee was | 
appointed to a similar position in the Corporation of | 
Wimbledon Electricity Department, and, in Septemer, | 
1902, rose to the position of chief engineer, which he | 
continued to hold until 1922. During his 20 years of | 


for the purpose of re-sale, or of being manufactured or 
processed for sale, is to be prohibited, except under 
special permit issued by the Union Controller of Imports, 
Pretoria, or by the High Commissioner for the Union of 
South Africa, Trafalgar-square, London, W.C.2. The 
object of the Order is to make the maximum use of 
shipping space for munitions of war and other commo- 
dities of immediate value to the war effort. 


CHANGES IN ADDRESSES OF BUILDING LICENSING 
OFFICERS.—The Ministry of Works and Planning inform 
us that the areas controlled by the Licensing Officers of 
the Ministry, in two regions, have been amended, while 
the telephone numbers and addresses of other Licensing 
Officers have been changed. Details of the changes, 
which should be made in Appendix D of Notes for the 
Guidance of Applicants, are as follows. The telephone 
number of the N.E. Region is Leeds 29063 /4. The 
address of the N. Midland Region has been changed to 


A new | office he was responsible for the preparation of estimates | 2, Lucknow Drive, Nottingham, and the whole of Derby- 


restriction period has been laid down in connection with | and plans for a number of important extensions to the | shire is now included in this Region. The address of the 


the Limitation of Supplies 
Polishes Order), 1942. 

beginning on August 1. 
traders will be permitted to supply electric- and gas- 


(Heating Apparatus and 
This period is the four months 


plant of the Corporation. After 
Mr. Tomlinson-Lee opened a con- | 


electrical 
Wimbledon in 1922, 


on electric power-station construction. He retired owing 


leaving | S 


.W. Region has been changed to 5-6, Cotham Lawn-road, 


Bristol, 6. In the N.W. Region the change relates tv 


Registered manufacturers and | sulting practice in Westminster in which he specialised | Derbyshire, which county, as stated above, is now in the 


N. Midland Region. The address of the Southern Region 


heating apparatus, during the four months restriction | to ill-health in 1937, although he continued, for some | has been changed to “ Hillingdon,” 39, Christchurch- 


period, to the value of 163 per cent. of their supplies | time to carry on his consulting work from his house. | road, Reading (Telephone, Reading 81246). 


The branch 


during the six months “ standard period,” namely, the | He was elected an associate member of the Institution | offices of the Emergency Works Directorate, and the 
six months ended November 30, 1939. Similarly, regis- | of Electrical Engineers in 1901 and of the Institution of | offices of the Works and Buildings Emergency Organisa- 
tered manufacturers will be permitted to supply polishes | Mechanical Engineers in 1922 and was transferred to the | tion, for the London Civil Defence Region, have now 
to the value of 40 per cent. of their supplies during the | class of member of the former Institution in 1922 and of | been moved to Drake House, Dolphin-square, London, 


standard period. 





the latter in 1925. 





S.W.1. (Telephone, VICtoria 4477, Extension 134.) 
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BENCH-TYPE SHORT-THREAD 
MILLING MACHINE. 


THE compact bench type milling machine, illustrated 
in Figs. 1 and 2, is intended for machining the short 
external threads which are now employed in very 
large quantities in a number of different types of 
component. Normally, it can deal with threads j in. 
long by 3 in. in diameter, having from 8 threads to 
26 threads per inch. For occasional jobs threads up 
to 5 in. in diameter can be produced. Its output is 
high ; for instance, the machine is in use milling threads 
of 0-8 in. in diameter with a pitch of 14 threads per 
inch, at the rate of 2,400 pieces per day, the material 
being of the zinc-base alloy type, though harder alloys 
can be machined with ease. 
the hob type, is stationary in the axial sense, the 
required pitch of thread being formed by traversing the 
rotating work axially at the appropriate rate. Both 
the work spindle and cutter spindle have independent 
drives under a common control. The machine is 
British made and is known as the * Facks *’ bench type 
external short-thread milling machine. It is distri 
buted by Messrs. Dowding and Doll, Limited, 3, The 
Green, Wimbledon Common, London, S8.W.19. 

The general construction of the machine will be 
clear from the illustrations. The body consists of two 
main Meehanite castings, namely, the bed on which the 
cutter head can be adjusted longitudinally and which 
has a trough to catch the cutting lubricant, and the 
headstock for the work spindle, both castings being 
rigidly bolted together. Dealing with the headstock 
first, it will be seen that the spindle driving motor is 
rigidly mounted on top of it. This motor is of } h.p.. 
and transmission to the spindle is by V-belt with 
jockey-pulley tensioning. The driving and driven 
pulleys have three grooves. By transferring the belt. 
three spindle speeds are obtainable and by change of 
pulley another three speeds are made available. The 
transmission from the driven pulley to the spindle is 
through worm gear and spur gear. There is a choice 
f motor speed, this choice giving different ranges of 
spindle speed. With the motor running at 1,425 r.p.m 
the spindle speeds are either 4 r.p.m., 6 r.p.m. and 
Sr.p.m., or 2 r.p.m., 3 r.p.m. and 5r.p.m. If a motor 
running at 940 r.p.m. is fitted, the spindle speeds are 
either 2-625 r.p.m., 4 rp.m. and 5-3 r.p.m. or 
1-375 r.p.m., 2 r.p.m. and 3-4 r.p.m. The control 
push buttons are mounted on the end of the motor 
1s shown in Fig. 1. 

The work spindle is 1} in. in external diameter with 
a bore of } in. in diameter, and has a flange 3 in. in 
diameter. It is of high-carbon steel and is accurately 
ground and lapped into bronze bushes. The work is 
held in a collet or on an expanding arbor. and is 
gripped and released by a handwheel, not shown, at the 
rear of the spindle. The axial traverse of the spindle 
is determined by interchangeable leadscrews and nuts 
with worm gear drive from the spindle. Backlash 
between the worm and worm wheel is taken up by an 
udjustable device which can be identified in Fig 
below the spindle bracket by its conical end. The lever 
seen on the right in Fig. 2 and on the left in Fig. 1. 
operates a clutch which engages the pitch traversing 
motion. It should be noted that the thread is com 
pletely finished in little more than one revolution of 
the work. 

The cutter head consists of a saddle sliding on the bed 
ways and adjusted longitudinally by a hand-operated 
screw. On top of the saddle is a slide carrying the cutter 
spindle which is driven by a }-h.p. motor through a \ 
belt and interchangeable pulleys. The spindle speed 
with the standard set of pulleys is 712 r.p.m. The cutter 
diameter may range between a minimum of 1} in. and 
+ maximum of 2} in. The cutter spindle is 0-8 in. in 
liameter. The motor is mounted on a seat supported 
on rollers running on a bracket attached to the saddle 
This arrangement permits of belt tensioning, which is 
effected by the helical spring seen bziow the motor in 
Fig. 2. It may be observed a'ss in this view that the 
bracket is fitted with rollers at its base bearing on a 
track at the side of the belt, thus providing adequate 
support in whatever position the saddle may be. The 
saddle can be traversed from a position in which the 

ends of the work spindle and cutter spindle touch, 
to one in which they are 54 in. apart. It will be noted 
that the cutter and driving belt are adequately guarded, 
1s is also the driving belt on the headstock. 
The operation of the machine is simple. 
the © start ” push-button, both motors start simultane 
ously. Movement of the headstock lever starts the 
axial traverse of the work spindle at the correct rate 
for the required pitch, and the cutter is fed into the 
work by means of the lever seen on the cutter slide in 
Fig. 1, the limit of the movement being determined by 
a stop. The whole of the thread is cut simultaneously, 
the cutter being of adequate length for this. It is 
stated that the threads so produced are accurately 
When the thread has been com- 


On pressing 


interchangeable. 


pleted which, as already stated, will be approximately 
jn one revolution of the work, reverse movement of 





The milling cutter, of 
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the slide lever retracts the cutter. cam gear being 
employed. The work spindle is then rapidly returned 
to the starting position, the finished work unloaded, and 
a fresh piece inserted. Both motors continue to run 
during loading and unloading 

Some constructional details may be referred t 
The main driving gears, including the worm of the 
headstock drive, are of high-carbon steel, of 45/50 tons 
per square inch tensile strength. The worm wheel is 
of high-grade bronze. All the various cams are hard- 
ened. The ways for saddle and slide adjustment are 
accurately machined and hand scraped. The head- 
stock is lubricated internally by splash and an inspec- 
tion window is provided; the other parts are hand 
lubricated. No provision is made for a cutting lubri- 
cant pump, a gravity-fed water supply from an over- 
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MILLING MACHINE. 
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head tank being recommended where possible. The 
bedplate trough is tapped } in. gas for drainage. The 
height of the spindle centres above the bed is 3} in 
The overall length of the machine is 29} in. and the 
height 194 in. in. by 104 in., 


and the approximate net weight is 2! 





The base measures : 








EXHIBITION OF DRAWINGS AND PHOTOGRAPHS OF LON- 
DON 'S BUILDINGS. An exhibition of drawings, prints, 
and war-damage photographs, intended as a survey of 
the historic buildings of London, is being held at the 
London Museum, Lancaster House, St. James's, London. 
S.W.1, until Friday, September 25. It is open to the 
public every weekday from 11 a.m. to 5 p.m., and on 


Sundays from 2 p.m. to 5 p.m. 
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THE FUTURE OF EUROPEAN 
AGRICULTURE, 


Ir has been recognised from the outset of the 
war that the first task of the Allies, upon its success- 
ful conclusion, must be that of distributing imme- 
diately, among the peoples of the countries overrun 
by Germany. sufficient food to ensure them against 
actual starvation ; and assurances have been given 
recently, on behalf of His Majesty’s Government, 
that the necessary stocks are in being, and are 
steadily growing. Presumably, the draft scheme 
for the distribution envisages the employment of 
some part, at least, of the organisations already 
existing in the countries concerned, so far as they 
may be operated by the people of those countries 
and not by officials imported from the enemy 
countries ; but transport difficulties are likely to 
be acute, labour problems are likely to arise on an 
unexampled scale as the disbanded armies and 
released prisoners of war seek to return to some 
sort of civilian employment while simultaneously 
the immense numbers now employed on munitions 
find themselves withdut occupation, and the task 
of feeding Europe may be expected to increase, 
rather than diminish, in complexity during the 
first six months or so following the cessation of 
active hostilities. However generously the initial 
stocks are planned, therefore, it will be essential 
to press forward, with the utmost rapidity, the 
rehabilitation of the native food-producing and 
distributing industries of the European countries ; 
and, while fundamentally this is a political and 
social matter, the fullest use will have to be made 
of the resources of science and of practical engineer- 
ing as well if a satisfactory solution is to be found 
before the position becomes desperate. 

The vital urgency of the problem was brought 
prominently before the Conference on Science and 
World Order, held in London under the egis of 
the British Association’s Division for the Social and 
International Relations of Science in September, 
1941, when a paper on “ The Re-establishment of 
the ‘Scorched Earth’ in Europe” was delivered 
by Sir John Russell, F.R.S. Subsequently, an 
Allied Technical Advisory Committee on Agri- 
culture was formed, under his chairmanship, to 
prepare plans for the reconstruction of agriculture 
in the oppressed countries, and the proposal was 
put forward that the Division mentioned should 


| 


arrange to hold another conference to deal specific- 
ally with this subject. This was done and, after 
|an unavoidable postponement due to the sudden 
| death of Sir William Bragg, the Conference was held 
|in the London School of Hygiene and Tropical 
Medicine on March 20 and 21 of this year. Some 
30 papers and addresses were delivered, including 
the introduction by Sir Richard Gregory, F.R.S., 
and the final summary by Sir John Russell. These 
have been collected under the general heading of 
“* European Agriculture: Scientific Problems in Post- 
War Reconstruction ” in the latest issue of the British 
Association’s journal, The Advancement of Science. 

To attempt any comprehensive review of this 
authoritative series of papers, contributed by 
experts from all parts of Europe, is not possible 
within the limits of a short article, even though 
| the printed reports have been skilfully condensed by 
the recorder of the Conference, Mr. G. V. Jacks ; 
but the opening and closing addresses of the chair- 
man, Sir John Russell, Director of the Rothamsted 
Agricultural Experiment Station in Hertfordshire, 
may be summarised as conveying the scope of its 
survey. Sir John pointed out, in the first place, that 
“the Germans have an unrivalled power of destruc- 
tion” and must be expected, as they are expelled 
from the occupied countries, to ‘do damage that 
will stagger humanity,” taking all that they can 
and destroying what they cannot take away. Large- 
scale relief will be limited by the available shipping, 
which is likely to be only small in amount ; so that, 
as an integral part of the relief measures, the agricul- 
ture of each country must be revived as quickly as 
possible, to enable food to be produced on the spot, 
and to counteract subversive influences among the 
peasant population. This was the prime object of 
the Conference, which was less concerned with long- 
range policies than with the initial stages in which 
agriculture first supplements the relief measures and 
then replaces them. In these stages, the first 
essentials are grain crops for human beings, veget- 
ables and fruits to furnish the necessary vitamins 
and minerals, and fodder crops for animals. To 
obtain supplies of seeds, it will be necessary to draw 
on the resources of the United States and Canada. 
Supplies of animals must also be found, and trans- 
ported to the farms. Finally, when production is 
again established and the immediate needs of the 
growers are satisfied, there must be simplified 
methods of distributing the produce without intro- 
ducing financial difficulties in the way of credits and 
marketing. 

Eventually, Sir John continued, another problem 
must be expected to arise ; no country can live on 
agriculture alone when all its cultivable land has 
been brought into cultivation, and some provision 
must be made for the surplus population. Methods 
of intensive cultivation can provide only a partial 
solution, but the employment of more men on the 
land by this means, with the prospect of higher 
remuneration, is subject to limitations in practice. 
The only way out of this difficulty, he considered, is 
to be found in the development of industries. In 
Great Britain, agriculture and industry are com- 
monly regarded as conflicting interests, but in the 
peasant countries of Europe the interests are com- 
plementary ; “apart from emigration,” which is 
likely to be still subject to restrictions, ‘ industry 
offers the only outlet for the surplus population after 
agriculture and intensive cultivation have absorbed 
all the men they can take.” 

Summarising the points made at the Conference, 
Sir John indicated that there were two sharply 
contrasting opinions about the future development 
of European agriculture, namely, the Nazi view 
which postulated a Europe that would be self- 
sufficient in foodstuffs and immune against blockade, 
and that of the Conference, which aimed at attain- 
ing the highest possible standard of nutrition for 
the peoples. The first plan involved extended 
production of grain, lowered standards of life in 
the country and the towns, and inevitable dis- 
satisfaction. The second involved the importation 
of part of the grain and fodder requirements from 
extensively farmed regions overseas. One of the 
chief problems in Europe, however, was how to 
make efficient use of more labour per unit of land ; 
this could be achieved by small-scale mixed farming. 
‘** Much could be done, however, to extend the range 





of a region’s productive capacity by the application 
of scientific methods and technical improvements. 
Happily, international collaboration in applied 
agricultural science was already well advanced.” 

All of these developments, it would seem, offer 
a considerable field for engineering products of 
kinds which have been developed to a useful extent 
in this country and which were steadily coming 
into a wider use before the war prevented further 
expansion. In addition, there should be con- 
siderable scope for engineering construction of 
other kinds, directly related to the problems of 


transporting and storing the foodstuffs produced. | 


Little attention appeared to be given, at the Con- 
ference, to the practical details in which mechanisa- 
tion has come so effectively to the aid of the farmer 
in war time, and by which he has been enabled to 
overcome the difficulties of increasing production 
rapidly and moving the increased bulk of his pro- 
ducts in spite of a growing shortage of man-power ; 
possibly the man-power is 
likely to be of less importance in the post-war 
Europe and possibly, also, because the Conference 
was not primarily concerned with matters of finance, 
and finance may be expected to exercise a decisive 
influence on the extent to which a general mechanisa- 
tion of European agriculture may be practicable 
after the war. The use of tractors and other 
mechanical aids, now familiar features of British 
farming practice, is unlikely on a scale comparable 
with that obtaining in this country at the present 
time, but some advance may be looked for in this 
direction and preparation should be made in readi- 


because question of 


ness for it. 

One of the great any extensive 
mechanisation, over a large part of Europe, is the 
division of farms into small strips. This parcelle- 
ment, to use the French term, was critically com- 
mented upon at the Conference by Mr. P. Lamartine- 
Yates, who quoted an example, in France, of a farm 
of only 30 hectares, composed of 2,000 individual 
parcels. This system, if system it can be called, is 
largely the result of the legal principal of equal 
inheritance, and is by no means peculiar to France. 
In Switzerland, it was stated, more than a third of 
all the farm land suffers under this disability, and 
in France, Belgium and Germany, from a fifth to a 
quarter. Under such conditions, mechanisation is 
obviously impossible ; but if it were not, as was 
pointed out by another speaker with special reference 
to Eastern Europe, there is a serious obstacle to 
the introduction of machines on any large scale in 
the fact that human labour is often cheaper than 
the purchase and maintenance of machines. In 
some cases, where tractors and other mechanical 
aids had been introduced, their use was subse- 
quently abandoned for this reason. In others, how- 
ever, their use was official!y prohibited as a means 
of relieving unemployment. 


obstacles to 


The same speaker, Dr. Rudolf Bi¢an¢i, supported 
the view, previously mentioned, that the inten- 
sification of agriculture would only prove economic- 
ally beneficial if associated with increased indus- 
trialisation. On the basis of statistics which are, 
presumably, for pre-war years, he calculated that, 
to ensure a balanced economy, the number of 
industrial workers in Poland, Yugoslavia, Roumania 
and Bulgaria should be trebled, and that in Greece 
should be at least doubled; and he stressed that 
the best way to achieve this aim would be to take 
industry to the country districts rather than to 
transfer the surplus population to the towns. The 
necessary financial arrangements being assumed— 
and there is no doubt that the finance would be 
forthcoming in a matter of such international 
urgency as the settlement of Europe—there is no 
technical difficulty in providing great extensions 
to the present systems of electricity supply. Al- 
though at first sight, therefore, the re-establishment 
of European agriculture might not appear to offer 
such opportunities for engineering development as 
were provided by the collective farms of the U.S.S.R., 
with their 400,000 tractors, 130,000 harvester com- 
bines, 150,000 threshing machines and 700,000 
sowing machines, there are other considerations 


involved which may provide the mechanical and 
electrical engineering industries with welcome out- 
lets for the energies and the manufacturing capacity 
which are now monopolised by the needs of war. 
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ACCIDENTS ON RAILWAYS. 


THE operation of a main-line railway is such a 
complicated business, involving such a great variety 
of activities, that it is difficult to compare it with 
specific manufacturing industries from the point | 
of view of danger to the workpeople it employs. | 


|The report on accidents on the railways of Great 


Britain during 1941, which has been made to the 
Minister of War Transport, by Lieut.-Colonel 
A. H. L. Mount, the Chief Inspecting Officer of | 
Railways, tends to show however that a railway | 
servant is engaged in a relatively safe industry. | 
The report states that in that year, 2,506 servants of 
companies or contractors were either killed or 
seriously injured. The figure for contractors’ 
employees, although it has bearing on the hazard of 
the industry as a whole, does not concern the par- 
ticular question of danger to railway servants. As 
might be expected the number involved was small, 
amounting to a total of only 20. Subtracting this 
figure gives 2,486 as the number Of railway servants 
killed or seriously injured. The total number of 
railway employees is not stated for a later date than 
March, 1939, when it was 589,880; but as the rail- 
ways are now short of staff, a round figure of 500,000 
may be assumed for the purpose of a rough estimate 
of employees’ risk. On this basis, the number 
killed or seriously injured, 2,486 in half a million, 
was less than one half per cent. 

A fairly recent report of the Chief Inspector of 
Factories, that for 1938, contains some figures which 
may be compared with these. In “ all industries ” 
the number of accidents per 100,000 persons was 
2.780; in “ ordnance and munitions of war,”’ the 
number was 11,393. These figures correspond to 
accident rates of 2-7 per cent. for “ all industries ” 
and 11 per cent. for “ordnance and munitions of 
war ’’ as compared with 0-49 per cent. for railways. 
This comparison indicates that railwaymen’s risks 
are low compared with the average of other work- 
people. Actually the basis of comparison in the 
two cases is not the same. The factory records 
include all accidents involving at least three full 
days absence from work. The railway returns are 
limited to death or serious personal injury. In 
normal times the railway companies are required to 
report accidents in considerable detail, but in| 
September, 1939, a modification Order was issued 
to reduce the work required in the preparation | 
of the returns. In consequence of this the figures 
for factory workers include accidents of a type 
which the railway figures ignore. Even so, how- 
ever, the fact that the “ordnance and munitions 
of war”’ percentage is more than 20 times that 
of the railways suggests that even in war time | 
and with diluted staffs the railway companies are | 
carrying on their operations with remarkable 
efficiency from the safety point of view. It is 
with work of this type that railway operation may 
fairly be compared. For a just comparison, how- 
ever, railway figures for pre-war years, when all 
accidents were included, should be taken. The! 
average for the five years, 1935 to 1939, gives an | 
accident percentage of 3 per cent. This is far | 
below the “ordnance and munitions of war” 
figure and is about equal to that for “ all industry.” 
This latter, however, includes such activities as | 
the manufacture of confectionery in which the 
accident rate is very low. 

Although one is essentially no more important | 
than the other, it is the passenger accident rate, 
rather than the employee accident rate, which is 
usually the subject of public attention. In the 
year 1941, the number of passengers killed or 
seriously injured was 573. Of this total 149 cases 
represented non-movement accidents. This includes | 
such cases as falling on steps or from platforms, 
being struck by barrows or falling over luggage. | 
Many accidents of this type have no specific railway 
character and might equally occur on other than 
railway premises. In train accidents proper, that | 
is, accidents to trains, 50 passengers were killed 
and 62 seriously injured. The death rate repre- | 
sents one in every 26-6 million passengers carried. | 
In movement accidents, 104 passengers were killed | 
and 209 injured. These cover such cases as entering | 
or alighting from moving trains, crossing lines at’ 








AUG. 7, 1942. 


stations, and falling out of carriages of moving train 

These figures represent very low passenger acciden: 
percentages as compared with those for employees 
which is only to be expected. Apart from the rol 
which passengers play in railway operation, th: 
time which the average individual passenger i 
exposed to the possibility of accident is to b 
reckoned in hours, or even minutes, whereas th: 
employees are so exposed for the whole of thei 
working life. The only way to make a fair estimat: 
of the relative liability of passenger and employe: 
to accident, would be to base it on the total numbe: 
of passengers and employees on railway premise: 
at any given moment, but no data are availabl 
to make such a comparison possible. 

The interest of these annual returns lies to 
considerable extent in the light they throw o1 
the progress or retrogression which is being made i: 
the development of safety in railway operation 
Under present conditions some deterioration might 
reasonably be expected, but Colonel Mount is abl 
to say he feels “ fully justified in reporting that a 
high standard of safety was generally maintained. 
This remark has specific reference to the numbe 
of persons killed during the year in connection with 
train movements. Excluding cases of trespass and 
suicide, the figure for 1941 was 534. This compares 
with 453 in 1940, and averages of 338 and 308 for 
the five-year periods 1935-39 and 1930-34. Thes« 
figures cover “ other persons ™ as well as employees 
and passengers, and, for instance, include 15 persons 
killed when a British aircraft fell on Blackpool 
station. An incident of that kind can hardly be 
attributed to the hazards of railway operation. 
Black-out conditions are obviously likely to increase 
liability to accident. The total of passenger fatali- 
ties due to “ movement accidents,” not train acci 
dents, was 104. Half of these occurred after dark, 
and of the 50 cases due to attempting to enter o1 
alight from trains, falling off platforms and being 
struck by trains, only 17 occurred in daylight. 

A relatively small proportion of railway fatalities 
are due to train accidents proper. In 1941 the 
number of passengers killed or seriously injured 
owing to this cause was 112, of servants of com 
panies or contractors 23, and of other persons 34. 
The latter figure includes 15 killed and 13 injured 
in the aircraft accident at Blackpool station. The 
reason for including these is that the official defini- 
tion of a train accident is one that involves more than 
3 hours delay to traffic. The Blackpool accident 
suspended traffic for 5} hours. The total number of 
train accidents in terms of this definition was 344 
in 1941. This is 68 more than the figure for 1940, 
but includes 54 cases due to snowdrifts and land- 
slides as against five in the previous year. Of these 
344 accidents, 157 were due to failure of the human 
element ; in 36 cases there was a combination of 
errors on the part of train crews, signalmen and 
other operating staff. The figure of 157 shows a 


reduction on that for 1940, when 161 accidents of 
this type were reported and indicates no loss of 


operating efficiency by railway staffs in times of 
growing difficulty. Mechanical failure of rolling 
stock and engines accounted for 64 of the accidents 
as compared with 59 in 1940, corresponding figures 
for defective track or signalling apparatus being 15 
against 8. These small increases reflect the grow- 
ing difficulties of maintenance work but do not 
suggest any serious deterioration. 

It is natural that the number of passengers killed 
or seriously injured in train accidents should be 
much greater than the number of railway servants, 
as many more of the former are involved. The rise in 
the figure to 112 from 86 in 1940, is partly to be 
explained by the fact that the number of passengers 
increased by 5 per cent. They were carried in 
fewer trains with heavier loading. Present condi- 
tions make this unavoidable, but it does not tend 
to increase safety. Of the total of 112 casualties, 
all but 7 were due to train collisions. Six occurred 
in the train fire at Westborough in April. The main 
accidents were between Harold Wood and Brent- 
wood in February, when seven persons were killed 
and 23 seriously injured; between Langley and 
Slough in July, when the figures were five and six ; 
Holmes Chapel in September, with 9 and 10; and 
Eccles in December, with 23 and 57. These figures 
include railway servants as well as passengers. 
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has been extravagant—even grossly so. On exami- 
nation, however, they find that many of these 
complaints are based on false premises; more 
especially, on an insufficient realisation of the differ- 
A eoop deal of ill-informed comment has been| ences between the administrative and operating 
made regarding the disabling effect on the British | conditions now obtaining and those which ruled 
shipbuilding industry, imposed by the closing of | previously. They did find some evidence of waste, 
a number of shipyards during the long and acute | and they criticise particularly the policy of “ start- 
depression that followed the post-war boom of | ing with the most elaborate organisation and then 
1919-21. It has been stated, indeed, that none| whittling it down as experience dictates . . . the 
ff the old yards has been re-opened, but this is | opposite to that usually adopted in commercial life ” 
incorrect ; as a matter of fact, 23 of them are in| and even in new Government Departments; but, 
use in one capacity of another. In 12 instantes, | on the whole, their Report is favourable, and they 
the construction of various types of craft, including | comment with appreciation on the efforts that are 
vessels of over 10,000 tons deadweight, is proceeding | being made to economise in man-power and con- 
on the old site. In other instances the site has either | sumable stores, while, at the same time, striving to 
wen developed as an independent ship-repairing | maintain a general average of efficiency superior to 
vard or has been incorporated in another yard to| that previously existing in many parts of the 
form a ship-repairing unit. The process of re-| country. It is remarked, however, that the Service 
constitution is not yet ended, as another yard is|is more economically administered in Scotland 
now being prepared for the purpose of building the than in England. 
10,000-ton vessels, while a similar utilisation of 
still another yard is in contemplation. It has been, 
we are informed, the policy of the Admiralty for As recorded on page 53, ante, Major Lloyd 
1 long period to provide additional berths and plant | George, the Minister of Fuel and Power, announced 
well ahead of the time when the necessary labour | jn the House of Commons on July 9 his intention 
was likely to be available, but the labour position |to divide the country into twelve re gions for the 
has been so difficult that, in the majority of cases, | purpose of organising the production and distri- 
the re-opening of the yards has been in some sense | bution of coal, eight of these regions being coal- 
dependent on the supply of pre-fabricated steel | producing and the remaining four, non-coal-pro- 
work from a very large number of works normally | ducing. He then proceeded to give the names of 
engaged in structural production, using the term | the Regional Controllers whom he had appointed 
n the narrower sense it has lately come to bear. | to five of the coal-producing regions. A statement 
\s an example of the delaying conditions existing, | has now been issued by the Ministry of Fuel and 
it may be said that a certain shipyard which had | Power, giving the names and previous experience 
been kept intact on a care and maintenance basis | of the Controllers appointed to the other three 
by the shipbuilding industry, through its National coal-producing regions. They are as follow: 
Shipbuilding Securities scheme, was prepared ready | South Wales, Mr. William Jones, C.B.E., Clerk of 
for re-opening as early as December, 1939, although | the Denbighshire County Council ; Durham, Mr. T. 
it was not until early in 1941 that it was felt it) Hornsby, formerly Area Goods Manager, London 
could be reasonably manned. A large proportion| and North Eastern Railway, York, and, for the 
of those old shipyard sites which have not been past three years, Chief Coal Supplies Officer for 
re-opened are by no means wholly abandoned,| Durham; and for Northumberland and Cumber- 
but are occupied by other industries, many con-| land, Mr. F. C. Temple, C.1I.E., V.D., M-.Inst.C.E., 
cerned with important war work and some even | recently technical adviser to the Regional Commis- 
with products supplied to the shipbuilding indus-| sioner, Northern Region. Major Lloyd George 
try. In one district, where suitable labour for | informed the House on July 9 that the positions 
shipbuilding is very short, a seaplane base now | carried salaries of 2,000/. per annum, the cost of 
occupies the site of the old yard. The sites con- | which would be borne by the Exchequer. 
cerned are situated in various parts of England, 
Scotland and Northern Ireland. 


NOTES. 


RE-OPENING DisusEep SHIPYARDS. 


REGIONAL CoaL CONTROLLERS. 


AUTOMOBILE RESEARCH. 


A recent visit to the Research Department of the 
Institution of Automobile Engineers made it clear 

The executive officials of those Government | that the excellent work carried out there has been 
departments which, from time to time, have been expanded in some directions, since a considerable 
criticised by the Select Committee on National | amount of work is being done directly for certain 
Expenditure might be pardoned if they inclined to| Government departments. This work, being of a 
the view that the Committee exists for no other | confidential nature, no comment on it is possible, 
purpose than to find fault, for, where there is fault | but some of the investigations being carried out on 
to be found, they can be extremely scathing in their | subjects of more general interest may be mentioned. 
comments ; but the Thirteenth Report of the present | The bending fatigue strength of full-size automobile 
Session, dealing with the organisation of the National | engine crankshafts is being examined by means of 
Fire Service, shows that they can also appreciate the | two testing machines of the constant strain type, a 
official point of view and, if necessary, support it in| known deflection being applied to one crank of a 
the face of derogatory rumoursandallegations. Before | multi-throw shaft at a time. An earlier stage of this 
the Fire Services (Emergency Provisions) Act, 1941, | work was referred to in some detail on pages 58 
came into force, the fire brigades of England were | and 78, ante. Investigations on the durability and 
the responsibility of more than 1,450 local authori-| wear of bearings are being continued and a new 
ties, and those of Scotland, of another 200 local | machine, still more or less experimental, has been 
authorities. They are now, the Report states, com-| constructed. In this an alternating load is applied 
bined in a single service organised in 37 Fire Forces|to the bearing by means of an oscillating lever 
in England and six in Scotland, each being a separate | mechanism, the shaft being rotated by a direct- 
unit for purposes of administration and of operational | coupled swinging-field motor. The actual load is 
control. Each Fire Force Area is divided into a| measured by an electric strain gauge and the cyclic 
number of Divisions, each of which, in theory, has | torque variation by a torsionmeter, both measure- 
100 pumps, though many of them, in fact, are| ments being made while the machine is in operation. 
below this establishment. A Division is staffed by |The previous researches in the aeration and frothing 
1,000 or more men and upwards of 150 women, | of lubricants at normal atmospheric pressure are 
whole-time and part-time. In the course of their | being supplemented by a study of the effects of high 
inquiry, the Committee examined many witnesses | altitudes. The testing installation comprises a tank, 
and received much documentary evidence, and they | engine sump, oil cooler, pumps and filters, and is 


THE NATIONAL FIRE SERVICE. 








make a special point of the fact that “ it was never | being run at reduced atmospheric pressure in order | 
suggested by any witness that it would have been | to observe the amounts of froth formed in different | 
better if the National Fire Service had not been| parts of the system. Bearing tests at normal air 
formed.” Objections have been made that the| pressure are being carried out with a supply of | 
administrative cost is higher than that of the pre-| aerated oil. The effect of the presence of air in the 
vious separate brigades; that there has been! lubricant on the distribution of oil in the bearing is 
excessive use of high-powered motor cars, and of | made visible by employing a transparent bearing of 


the telephone ; and that the petrol consumption ' plastic material. The effects of various design fea- ' 


tures and of lubrication on the resistance of toothed 
gears to surface deterioration are being investigated 
by a machine operating on the closed-circuit power- 
circulating principle, the gears being examined both 
before and after test by a Sykes profile tester. 
Experiments are being continued on the perform- 
ance of a converted four-cylinder Leyland petrol 
engine running on producer gas. The producer used 
is of the Government “‘ emergency ” type, mounted 
on a trailer which is vibrated to simulate road con- 
ditions, but the main object of the research is to 
determine by what modifications to the engine and 
its accessories the output can be improved. The 
work on piston-ring scuffing is also being continued, 
a single-cylinder water-cooled engine, with provision 
for varying the jacket temperature and the quantity 
of lubricant, being employed for this purpose. 


BoaRD FOR MINING EXAMINATIONS. 


It is announced that the Minister for Fuel and 
Power and the Board for Mining Examinations have 
made some temporary changes in the requirements 
governing the qualifications of applicants, and the 
holding of examinations, for the statutory certi- 
ficates which must be held by managers, under- 
managers and surveyors of mines, to meet the 
difficulties experienced by those candidates for such 
positions whose studies, training and practical 
experience are being handicapped or interrupted as 
a result of war conditions. Powers to make the 
necessary changes have been provided, in the case 
of the managers’ and under-managers’ certificates, 
by the Coal Mines (Mining Examinations and Cer- 
tificates of Competency) Order, 1942 (S.R. and O., 
1942, No. 1507); and the changes having reference 
to the qualifications of applicants and the holding 
of examinations are embodied in the Mining Exami- 
nations (Certificates of Competency) Rules, 1942 
(S.R. and O., 1942, No. 1508). The changes apply 
only to those candidates whose preparation for the 
examinations has been interrupted by “ national 
service,” which is defined as ‘ whole-time service 
with the Armed Forces and/or in Civil Defence work 
or other work adjudged by the Board for Mining 
Examinations to be essential work in the national 
interest.” Applicants with a minimum of three 
months’ ‘national service” will be permitted 
(within defined limits) to sit for the examinations 
before completing the required practical experience, 
though they must complete it before receiving the 
certificates. Those who pass the written examina- 
tion under these conditions will be allowed to obtain 
their practical experience before taking the oral 
examination. There is some relaxation in the per- 
mitted order of the papers, enabling applicants to 
take the examination by stages ; but it is emphasised 
that there will be no relaxation in the papers them- 
selves or in the standard of marking. At the discre- 
tion of the Board, the written examination may be 
curtailed or dispensed with in the case of applicants 
who have incurred some physical disability as a 
result of their national service. Similar changes 
have been made in connection with the surveyors’ 
certificates, except that it is not considered necessary 
to arrange for this examination to be taken by 
stages ; particulars are contained in the Coal Mines 
(prescription of Qualifications of Surveyors) Order, 
1942 (S.R. and O., 1942, No. 1509). Clause 9 of this 
Order provides for a public investigation, in certain 
circumstances, of the fitness of the holder of a 
cettificate to continue to hold it, and empowers the 
Minister to cancel or suspend the certificate ; these 
provisions correspond to those in the Coal Mines Act 
1911, relating to managers’ and under-managers’ 
certificates. It is stated that the above-mentioned 
Orders, copies of which will be available shortly from 
H.M. Stationery Office, will be operative for the 
Board’s examinations to be held (circumstances 
permitting) in November, 1942. Details of these 
examinations will be announced later. 





LICENSING OF COTTON-WASTE MERCHANTS.—Under the 
Control of Cotton Industry (No. 34) Order, 1942 (S.R. 
and O. 1942, No. 1422, price 1d.), which comes into force 
on August 10, merchants will require a licence to acquire 
and dispose of cotton waste. Inquiries relating to the 
Order should be addressed to the Cotton Waste Section, 
the Cotton Control, Arkwright House, Parsonage, Man- 
chester, 3. 
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LETTERS TO THE EDITOR. 


THE REGENERATIVE STEAM 
CYCLE. 


To THe Eprror or ENGINEERING. 


Str,—I would refer to a letter by Dr. W. J. 
Kearton which appeared in your issue of Febru- 
ary 20, 1942, on page 154. In this letter Dr. 
Kearton expresses a desire to discover the names 
of the author of formula 4 in my paper on the 
regenerative cycle. I have recently been in com- 
munication with Professor Theodore Baumeister, of 
Columbia University, and to him I sent a copy of 
Dr. Kearton’s letter with the request that a search 
should be made in the U.S.A. The result is that 
| have now received a letter from Professor F. O. 
Ellenwood, of Cornell University, which reads as 
follows : 

“IT have just received a letter from Professor 
Baumeister, of Columbia University, in which he 
quotes certain paragraphs from a letter recently 
written to him by you. These quotations all 
pertain to formula 4 as given on page 12 of your 
paper on ‘The Regenerative Cycle’ (Journal and 
Proceedings of the Institution of Mechanical Engin- 
eers, November, 1941). Professor Baumeister has 
asked me to reply to your letter, and I am very 
glad to give you all the information that I can 
regarding the origin of this formula. During the 
early spring of 1923, the Detroit Edison Company 
urranged through Professor Hirshfeld, who was then 
hief of research of that company, to have me spend 
the entire summer of 1923 working on the general 
subject of high pressure, reheating, and regenerat- 
ing for steam power plants. As soon as I could 
complete my work at Cornell University in June, 
1923, I went to Detroit to work on this problem. 
I spent the entire summer there in making the 
calculations and preparing the paper that was pre- 
sented to the A.S.M.E. in December, 1923. 

“ At the very beginning of this work I desired to 
use the formulas which, in my opinion, would be 
most convenient for use when the pressures and 
temperatures at the throttle were to cover a wide 
range of values. To accomplish this purpose, it 
seemed to me that the most satisfactory equations 
for determining the efficiencies of the various cycles 
would be those as given in our paper on page 671 
of the A.S.M.E. Transactions for 1923. Among these 
formulas will be found the one for the regenerative 
cycle in which superheated steam is not bled. This 
equation is the same as the one given by formula 4 
in your paper. So far as I know, this form of the 
equation for the regenerative cycle, as I derived it 
in the summer of 1923, had not been used before. 
I have not, however, made an extensive search of the 
literature previous to that time, so I cannot be 
positive that this form of the equation had not 
heen previously used by someone. I can 
vou, however, that I developed it for our own use 
when I was making the calculations for our A.S.M.E. 
paper in the summer of 1923. Members of the 
A.S.M.E. who were present at the annual meeting 
in 1923 may recall that in the discussion following 
the presentation of our paper, Professor Hirshfeld 
stated that the only part of the paper for which he 
should receive credit was the inspiration to get the 
work started, since he had not done any of the actual 
preparation of the paper. I merely mention this 
fact at the present time since you are endeavouring 
tq ascertain who developed the form of the equation 
under consideration.” 

I have not noticed the appearance of any further 
references to this matter in your columns, and it is 
therefore to be concluded that Professor Ellenwood 
is the true author of the formula. In conclusion, I 
would say that there is, in general, some difficulty in 
making reference to the formula as may be seen by 
consulting Dr. Kearton’s original letter, and | 
would suggest that this difficulty may be removed 
»v referring to this as the Ellenwood Formula. 

Yours faithfully, 
Hy. S. HorsmMan. 


assure 


8, Woodcote Close. 
Epsom, Surrey. 
July 27, 1942. 
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| THE FUTURE OF APPRENTICESHIP.| Two main types of men are required in our shops, 


}namely, machine operators on repetition work, 


To THE Epiror OF ENGINEERING. 
Str,—I have read with considerable interest the 
leading article in your issue of July 17. As you 
remark, small firms cannot afford elaborate appren- 
ticeship schemes ; they can, however, select and 
encourage apprentices in a logical manner without 
I would suggest that the following 


undue expense. 
importance, are frequently 


points, although of 
ignored. 

A single source of supply is never satisfactory, 
and the Junior Technical Colleges should not be 
asked to provide all the juvenile labour ; a discreet 
use of other sources will help to give a better 
balance. A school report is merely the supplier’s 
specification ; the selection of boys who have a 
mechanical inclination, irrespective of any super- 
ficial technical knowledge, is within the powers of 
most intelligent engineers. With regard to training, 
many small firms are better placed than the larger 
concerns for providing varied work for their appren- 
tices ; the difficulty lies in providing a scheme of 
transfers. It is helpful to publish a simple outline 
of the training to which the apprentice is entitled ; 
the boy with initiative will then see that he receives 
that training, and a good deal of futile interviewing 
and supervision of transfers can be eliminated. 

Modern technical colleges are generally in close 
touch with industry; they appreciate its needs 
and are ready to adapt their syllabus accordingly. 
Their insistence on a high theoretical standard is 
psychologically sound ; part-time technical educa- 
tion in its more advanced stages will “ comb out ” 
most of the students who lack the abilities of appre- 
ciation and steady application. The argument that 
many good engineers have no flair for theoretical 
matters is mostly false. It arises because intelligent 
young men observe that, in questions of promotion, 
technical qualifications often receive no considera- 
tion; in consequence, many of them avoid what 
appears to be a useless and painfully acquired 
accomplishment. The advantages gained by a firm 
which insists on young men attaining a certain 
technical standard are neither spectacular nor 
immediate, but in due course they appear. The 
principal gain is that a department, or even a 
whole firm, sometimes wears an air of complacency 
which generally signifies mediocrity. The injection 
of a few technically trained and eager young men 
usually dissipates this atmosphere, and, if there is 
any merit lying dormant in the cenior staff, it is 
quickly in evidence. 

Yours faithfully, 

70, Hill Cot-road, 7 

Bolton. 

July 28, 1942. 


NUTTALL. 


To THE Eprror oF ENGINEERING. 


Str,—We should be grateful to you for persistently 
keeping the question of industrial training before 
the readers of ENGINEERING and your leading article 
this week is interesting. Two important points 
mentioned should cause a great deal of thought : 
(1) that employers are not interested in the training 
of apprentices (ride the Building Trades Report) ; 
and (2) should the 
conducted outside the industry ? 

With regard to (1), it has been contended that the 
engineering firms have consistently used appren- 
Since 95 per cent. 


training of apprentices be 


tices as a form of cheap labour. 
of engineering works employ less than 5C0 hands, 
it is conceivable that there are few well-drganised 
training schemes; at the it is known 
that many small works with a large proportion of 
apprentices preduce the best craftsmen and engi- 
without any of training. 
Regarding (2), it must be appreciated that, in the 
engineering industry, the old conception of appren 
ticeship training has almost disappeared ; some new 
methods more in alignment with modern practice, 
must be found, with the aid of both employers and 
trade unions. No training can be so good as that 
obtainable in a workshop where experience can be 
gained on a wide variety of production, on modern 
‘machine tools cf every type. No training centre 
outside the industry could provide either the variety 


same time, 


neers organised scheme 


working automatics, capstans, drilling machines, 
etc.; and the skilled craftsmen, who are required 
in all departments from the design office to the test 
bed. How are these types to be trained, and on 
what basis of remuneration? The Government 
training centres have shown that the first group ca: 
be trained quickly and that no long apprenticeshi, 
is required ; if wages are based on some form ot 
payment by result, individual skill and activit) 
will have the fullest incentive to produce work t 
the utmost capacity of the machine. The skilled 
craftsman is in a completely different category, and 
both his training and his remuneration must be o 
a different basis. 

In your issue of February 13, you printed som: 
notes of mine on this subject, and I should like to 
amplify them here. The training of craftsmen has 
broken down, partly because of the constant demand 
for lower production costs, and partly as a result ot 
the standardised wages, agreed upon by employers 
and unions, whereby, in practice, the minimun 
wage has become the maximum. Even apprentices 
know that, no matter how little skill they may 
show, as each year arrives their wages automatically 
increase ; thus, a sort of ossification sets in with 
both men and boys, and there is no incentive to 
increase skill or ability except the personal ambition 
to be a good craftsman. 

In the Royal Navy there are five grades of 
artificers and engineer officers; in the Merchant 
Service there are three grades of engineers with 
B.O.T. certificates. Is there any reason why all 
engineers should not be graded in the same way 
and paid accordingly? Why should not the 
employers and the unions agree on certain trade 
tests, whereby every person in the industry, from 
boys upward, should be tested periodically and his 
wages advanced accordingly ? Abolish all existing 


| systems of three, four or five years’ apprenticeship 


(which may mean little), revive interest in the 
industry and the life of every young engineer, and 
we shall create a new generation of engineers that 
will maintain the British tradition of initiative and 
originality. My own experience indicates that, the 
more closely technical training is co-ordinated with 
practical work, the better it functions ; and with a 
real engineer it only ends when life is extinct. 
Yours faithfully, 
CGardenside-avenue, ArTHUR S. MuRDOcH. 
Uddingston, Glasgow. 
July 24, 1942. 








SOME TECHNICAL TERMS, 


To THe Eprror or ENGINEERING. 

Srr,— I have read with great interest the paper 
on ** Some Technical Terms,” reprinted in your issue 
of April 3. With regard to the nautical term 
* deadevye ” may not this have related to the 
stiff pull required on the lanyards in setting up the 
rigging ?—not so “ lively” as the movement of a 
rope through a sheaved block. 

I can, perhaps, add a word to the extensive list 
already given: a fitter or carpenter works at a 
““bench:” which I believe to be a term of Anglo- 
Saxon origin; but a * banker. I 
have never heard any explanation of this, although 
I am the son and grandson of masons, but I have an 
idea that it must be a relic of the Middle Ages 
This is borne out by a comparison of the French 
word banc, the Italian banca, and the Spanish banco. 
A great deal of work on the English cathedrals was 
done by masons from the Continent. 

Yours truly, 


mason uses a 


Libertad 194, H. J. Sry Tue. 
Haedo F.C.O., Argentina. 
June 27, 1942. 
[From the reference in the Naval Accounts and 


Inventories of the tewgn of He nary Vii, quoted in the 
paper to which Mr. Slythe alludes, there seems littl 
doubt that the resemblance of a “ deadeye ” to a skull 
is the origin of the term; deadeyes are there listed as 
 dedemeneyne,” i.e., “* dead men’s eyes.” tench ” 
and “ banker” share a common origin, according to 
the Oxford English Dictionary, although the derivation 
is somewhat involved. An additional use of * banker,” 


of work, the machine tools, or the opportunity of | cited in the C E.D., may be noted: namely, a wooden 


seeing skilled men working. 


Ep., E.] 


bench for dreasing bricks. 
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ROYAL ORDNANCE FACTORIES.* ] 


in sufficient quantity, but the design is such that they 
cannot be filled without a high proportion of rejects. 


[ntroduction.—There has been a large expansion of | This indicates insufficient liaison between design and 


Royal Ordnance Factory capacity since the outbreak 
of war and this growth has not been free from weak- 
nesses. Earlier criticisms were directed to the loss of 
workers, especially skilled workers, to other more 
highly paid employment ; 
relation to the resources employed ; 
of much of the work ; 
working conditions; absence from, and loss of time 
within, the factories ; and the quality of the manage- 
ment. Such defects were in large part those inevitable 
and it was hoped that, within a reasonable time, 
efficiency would be considerably improved. 
hopes appear to some extent to have been justified. 
In one large factory in the last six months of 1941 


the poor quality 


there has been 100 per cent. increase in output with | were responsible direct to headquarters. 


a labour increase of only 40 per cent. The factories 
have not yet, however, achieved a fully satisfactory 
level of efficiency, and there are still grounds for criti- 
cism in the general planning and organisation, both at 
the headquarters and factory levels. 

Surplus Labour and Capacity. 
seriously concerned about 





the lowness of output in | 


These | 


production departments. The need for the closest 
liaison from an early stage between designer and 
producer in regard to Royal Ordnance Factory stores 
was stressed by the committee as early as April, 1940, 
but the warning has apparently been disregarded. In 
other cases, components have not been properly 


the inadequacy of living and | inspected before dispatch to the filling factories and 


the defects in them have remained unrecognised until 
| the completed product reached final inspection. In 
some cases, it has been found impossible to rectify the 
defect and the entire batch has had to be scrapped. 

Regional Administration of Filling Factories.—Before 
the outbreak of war, there were few Royal Ordnance 
Factories, and the Superintendents of these factories 
This is still 
the system for explosives and engineering, but the 
filling factories have now been grouped into regions, 
each under a regional director interposed between the 
Superintendent and headquarters. The staffs under 
the regional directors, generally speaking, consist of 


Your Committee are | highly qualified engineers and scientists, who direct 
the amount of surplus | technical development work in the factories, co-ordinate 


labour and capacity in filling factories, and, to a lesser| programmes and the supply of materials, supervise 


extent, in the engineering and explosives factories. 
To secure rapid expansion of output, the Ministry of 
Supply adopted the policy of flooding the newly 
created Royal Ordnance Factories with labour, the 
efficient use of which was deemed a secondary and 
relatively long-term consideration. Since the factories 
began production, considerable increases in efficiency 
have resulted from the growing skill of the workers 
and the efforts and experience of the managements. 


efficiency and deal with mechanisation and main- 
tenance. The officers who deal with labour supply, 
wages and conditions of work, and who were 
formerly area officers, have recently been attached to 
the regional staffs. When this organisation was 
established twelve months ago, there was a shortage of 
filling capacity, and, because of the rapid growth of 
the filling factories, there was much work to be done | 
in improving their efficiency. Managements were 


Because no corresponding increase in programmes is | diluted and rapid decisions had to be made in the 


being made, there is now redundant labour in most 
factories. A large amount of floor space and machinery 
also has become surplus. The amount of redundant 
labour and plant is likely to be largely increased during 
the next six months, as the result of further improve- 
ment in efficiency, 
as 25 per cent. to 


50 per cent. on present standards. 


light of local conditions. It was not found possible 
to do this work by control from headquarters, and it 
was decided to appoint highly qualified men as regional 
directors. These men have done excellent work. 
Among other things they have introduced a uniform 


variously estimated by witnesses | method of measuring factory performance and have 


standardised a large number of tools; but the work 


The surplus in filling capacity will be further expanded | has now largely been accomplished. 


by several new factories shortly coming into production. 

At one factory, 57 per cent. 
lying idle; but no record of the total amount of 
unused capacity is kept at the headquarters of the 
Ministry of Supply, 
to make more than a rough guess at the total amount 
in all factories. 
business to know. 
Department's guess was about half the 
As regards labour, one factory already 
surplus and is expected to release 6,000 workers by 
the end of the year. At another, 
is envisaged. A substantial margin of capacity must 
be retained against the risks inherent in handling 


true figure. 


explosives and the possibility of a sudden increase in| labour and training. 


filling programmes or of considerable air-raid damage. 
The capacity available, 
is necessary to meet these contingencies ; 
capacity were the consideration, it 
possible to concentrate 
needed in fewer factories and to close the remainder. 
This course would effect a great saving of managerial 
and technical staffs, and other overhead charges. 
There is a demand for storage space and depots. 
use of these buildings for this purpose would require 


sole would be 


of the floor space is | of the majority of Superintendents, 


has a large’) Work Order. 


Your Committee were impressed by the competence 
but found that, 
in many respects, their authority was unduly restricted. 
The responsibility for many of the services and functions 


and the Department were unable|in Royal Ordnance Factories is vested in outside 


authorities; this applies not only to inspection and 


Indeed, they did not consider it their | security, but also to canteens, hostels, transport, police, 
A special inquiry revealed that the | accountancy, 


establishments and matters of statutory 
such as the operation of the Essential 
The regional administration inevitably 
restricts the responsibilities of Superintendents even 


regulation, 


a surplus of 7,000 | further by taking charge of such important aspects of 


factory work as scientific and technical development, 
maintenance of machinery, planning, progressing, 
Several Superintendents com- 
plained that the regional administration prevented 


however, is much greater than | direct approach to the Director-General of Filling 
indeed, if | Factories and direct contact with Superintendents in 


other regions. Now that the period of teething troubles 


all the production that is|is over, far greater responsibility should be placed 


upon Superintendents and their status and remunera- 
tion should be improved. It should be possible 
for Superintendents, given the greater responsibility, 


The | to maintain direct relations with the others engaged on 


similar work. Your Committee recommend that serious 


little fresh expenditure and would not prevent their | consideration should now be given to the desirability 


being turned over to filling work if necessary. 


| of dispensing with the regional administration. They 


For the surplus labour there is a great demand, and | would emphasise that the crucial question is not so 


In the factory 
rs is expected, 


it could be immediately transferred. 
referred to, where a surplus of 6,000 workers 
there were at the time it was visited 
employed, of whom 1.000 had been face-workers 
though some of these might not be fit for return to 
the mines. 


Factories engaged in engineering are working three | are prepared at monthly intervals. 


much whether the regional administration is doing 
| useful work, but whether the technical staffs which it 


3,000 miners | retains would not make a greater contribution to the 


| national effort if they were employed elsewhere. 
Measurement of Factory Performance and Exchange of 


Only one-third of the Royal Ordnance | Jnformation.—In all Royal Ordnance Factories, costs 


They are obtained, 


shifts, and in seven the machine tools are far from | as far as possible, by the use of mechanical processes and 


being fully utilised. 


The need for labour in other | are of standardised form. The figures are not, however, 


industries makes the expeditious transference of the | well suited for use in controlling labour and materials 


many thousands of workers who are already, 


will be, surplus to requirements, a matter for urgent | filling factories, 
ittention. 
joint survey of these factories by the Ministry of | into operation. 


Supply and the Ministry of Labour. 


Supply of Materials.—In spite of the redundancy of | articles ; 


or soon | sufficiently nor in supervising the quality of output. In 


but not in engineering or explosives 


Your Committee recommend an immediate | factories, a Works Record Scheme is now being brought 


This records the total factory output 
store; the man-hours required per 1,000 


|of each 
the man-hours required by the factory in 


labour and capacity in the filling factories, in certain | relation to those required by the most efficient factory 


instances output falls short. The commonest cause 
was found to be the lack of a steady 
supply of materials, and the same condition was 
apparent to some extent in the engineering factories. | 


Conditions have improved considerably in this respect, 


and sufficient | hours as determined by time studies ; 


| in the same region, and in relation to standard man- 

the pergentage 
of man-hours actually worked to the total booked ; the 
| percentage of stores passing inspection; and the 
| relation between actual output and programme output. 


but they still give cause for concern in the filling | The engineering factories supplement their costs data 


uneven flow of 
balanced stocks. 


factories. A major reason for the 
materials is the lack of properly 


In some instances, the compens nts have been supplied | employed, 





with records of man-hours, operation times, machine 
tool usage, idle time and the like. The methods 
however, vary considerably between fac- 


tories. Precise comparison is, therefore, almost im- 


* The Eleventh Report (Session 1941-2) of the Select | possible, and improvement in efficiency within the | 
Committee on National Expenditure. 


Abridge 1. 


‘engineering factories is handicapped. Your Committee 





recommend that closer and more standardised methods 
of measuring performance should be applied to the 
Royal Ordnance Factories engaged in engineering. 

There is the same need for systematic methods of 
efficiency control in private firms. No instance was 
found in the course of the present inquiry of records 
being kept regularly for comparative purposes by a 
Royal Ordnance Factory and a private factory, 
although, for many articles, such comparisons are both 
feasible and desirable. While there are well organised 
arrangements for the interchange of information 
between Royal Ordnance Factories, arrangements for 
such interchange between them and private under- 
takings are not satisfactory. The Superintendent of one 
Royal Ordnance Factory did not know the names of 
the private firms engaged on the same work, let alone 
their methods and costs of production. Your Com- 
mittee recommend that the Superintendents of 
Royal Ordnance Factories and the managers of private 
firms should regularly exchange records and other 
documentary information ; secondly, that they should 
periodically meet and visit each others’ factories ; and, 
thirdly, that the appropriate Directors-General should 
ensure that this interchange takes place. 
| Headquarters Organisation.—The headquarters 
| organisation of the Royal Ordnance Factory depart- 
ment is strangely lopsided. The Director-General of 
Ordnance Factories is responsible for the administration 
of all types of factories, but his responsibility for pro- 
duction and maintenance is confined to the engineering 
}- and explosives factories, while a Director-General of 
Ordnance Factories (Filling) is responsible for produc- 
|tion and maintenance in filling factories, but has no 
contro] over administration. The staff of the former 
| is headed by one Deputy Director-General in charge 
| of engineering, another in charge of explosives, a 
| Director who is responsible for administration and 
| accounts in all factories, and various officers who take 
charge of the different branches of production. Under 
the Director-General of Ordnance Factories (Filling) is 
a Deputy Director-General of Filling Factories, a group 
of headquarters officers in charge of various aspects of 
planning and production, and the Regional Directors. 

Many defects and weaknesses can be traced to this 
absence of unified control. A Director-General with 
full responsibility for all Royal Ordnance Factories 
would not have tolerated the presence of a large surplus 
of labour in filling factories at a time when many 
engineering factories were suffering from an acute 
shortage of unskilled labour. Similar standards of 
measuring efficiency should be laid down for all fac- 
tories, and not independently for the three different 
groups. The maintenance of an even flow into filling 
factories of components and materials derived from 
engineering and explosives factories, the securing of 
well balanced stocks of such materials, and a greater 
standardisation of records throughout Royal Ordnance 
Factories, are all matters likely to be far more efficiently 
dealt with under a single direction than by the present 
divided and curiously overlapping control attempted 
by the two separate Directors-General. Reorganisation 
is required at the level from which policy is directed; the 
whole of the responsibility for administration, mainten- 
ance and production in all Royal Ordnance Factories 
should be vested in one person of sufficient calibre to 
discharge this task. 

Inspection.—At each Royal Ordnance Factoty there 
are one or more inspection departments responsible 
for inspecting the stores required by the Navy, Army 
and Air Force. These organisations, which in a large 
factory may employ several thousand examiners, are 
entirely independent of the production management 
and are not responsible to the Superintendent. In- 
dependence is essential to ensure that the products 
conform to the standards laid down by the user Service. 
This does not mean, however, that the Inspection 
Departments are concerned solely to reject defective 
work. It is their function to help the production staff 
to eliminate the causes of defective work, and they 
may be able to relax standards without affecting the 
efficiency of the product. Your Committee have no 
reason to believe that these functions are not discharged. 

The different Inspection Departments maintain 
entirely separate organisations in each factory. There 
may thus be three separate departments each with 
its own supervisory staff, and its own labour, welfare 
and pay sections. Such an arrangement is obviously 
uneconomical, and there is a strong prima facie case for 
unifying these departments into a single inspectorate. 
That the difficulties are not insuperable is supported by 
the fact that, at one large filling factory, where the 
greater part of the output was for the Navy, the 
Inspector of Naval Ordnance has taken over the inspec- 
tion of the smaller part required forthe Army. Your 
Committee believe that a complete unification of in- 
spection services is possible, at least in relation to the 
| products covered by Royal Ordnance Factories. 
Your Committee have heard some criticism of the 
| high proportion of inspectorial to productive personnel, 
particularly at the intermediate stages of production. 
| The average ratio is about one examiner to every five 
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} 
productive workers, but in some shops the proportion | force which would be eventually required, of the pro- | to secure labour for Royal Ordnance Factories and other 


is much higher. Your Committee are satisfied that a 


further reduction on inspection staffs is possible at once. 
| to 
case of certain kinds of ammunition, as much as 10 per | 
cent. of rejects at the final inspection was considered | 
In recent years considerable attention has | 
been given to the development of statistical methods | 


Your Committee were surprised to find that, in the 


normal. 


in the control of manufacture. They have been 
studied by the Research Department of the Ministry of 
Supply and the possibility of their introduction in the 
Royal Ordnance Factories has been investigated. In 
the case of engineering, it appears that the methods are 
difficult to apply to types of work involving a very 
high standard of accuracy. In filling factories, on the 
other hand, tests have been successfully applied to 
fuzes. Other items are being studied on similar lines, 
and it is expected that, in the near future, statistical 
contro! will become a routine for ammunition filling. 
Your Committee urge its application to all suitable 
items of production in Royal Ordnance Factories as 
quickly as possible. They invite the attention of other 
manufacturers of munitions to the method and to the 
arrangements which the Ministry of Supply has made 
to lend staff to assist in its introduction. 

Time and Motion Studies, and Bonus Schemes. 
During 18 months, a staff of some 120 time-study engi- 
neers has been built up at the filling factories, and time 
standards have been fixed for 70 per cent. of all opera 
tions. There has been a steady increase of efficiency 
and a substantial part of this must be attributed to the 
studies made. Superintendents were unanimously in 
favour of the methods, and no objection to them has 
been raised by the workers. It is a matter for regret 
that the principles of time and motion study have been 
introduced in Royal Ordnance Factories at so late a 
stage. These methods are well known and should 
have been introduced when the lay-outs of the factories 
were being planned; but this does not seem to have 
been considered. Your Committee are aware that a 
certain number of operations have been examined so 
as to arrive at an efficient sequence of motions, but it | 
is not clear how many of the remainder of the 70 per 
cent. referred to have been treated in this way. 
Efficiency in working cannot be greatly improved by 
the mere measurement of time spent without simul- 
taneously determining whether that time cannot be 
shortened by a simplification of the motions which 
occupy it. To rely solely on timing implies the tacit 
acceptance of a lower standard of efficiency than that 
which could be attained. If the object of the present | 
policy is, as the departmental evidence seems to suggest, | 
to arrive as rapidly as possible, and without waiting 
for the results of the corresponding motion studies, 
at a series of standard times for operations which can | 
be used as the basis for fixing incentive bonus rates, | 
such a policy is misconceived. It would certainly | 
secure some increase in output quickly, but only at | 


portion of labour which could be found locally or placed 
in billets, and of the distances workers would be willing 
travel to and from their work. Above all, no 
account was taken of the fundamental question : would 
the workers be willing to live in the hostels ? In their 
Seventh Report, your Committee pointed out that 
errors in siting and designing hostels could have been 
avoided by greater regard to the desires of the workers 
and by more attention to information available locally. 
They believe that disregard for these same considera- 
tions accounts in large measure for the miscalculation 
of the amount of accommodation required. Many of 
the hostels which are open are only partly in use. 
Only when a hostel is three-quarters full are running 
costs covered by the payments made by the workers. 
Out of 13 hostels in use at filling factories, only five 
satisfy this condition and six are less than half full. 

Absence from Work.—Absence from work on account 
of sickness, injury and other reasons continues to be a 
serious problem at Royal Ordnance Factories. It 
high for both men ahd women at all kinds of factories, 
filling, explosives and engineering; but it is specially 
high in the case of women at the filling factories. In the 
last week of May, only three among all the factories 
had an absentee figure for women lower than 10 per 
cent., and at four factories, all engaged in filling, the 
percentage was higher than 20 per cent. The serious- 
ness of the problem of absence from work has been 
considered in a number of Reports from the Committee. 
It appears, however, that no serious attention has been 
given to it in Royal Ordnance Factories by the Ministry 
of Supply. It was not until August, 1941, that the 
Ministry decided to appoint a Director of Ordnance 
Factories (Labour) who, from that time, began to build 
up a staff of labour managers in the factories. Your 
Committee regret that it is necessary to reiterate the 
recommendations made in earlier Reports and to 
emphasise the need for greater efforts by headquarters 
to reduce the present high rate of absence. 

Hours of Work.—The attention of Departments has 
been repeatedly drawn to the ill effects of long hours of 


Is 


First Report of last Session, the Government indicated 
that all possible steps would be taken to reduce hours 
to a maximum of 60 per week for men and 55 for women. 
Nevertheless, a large proportion of the persons em- 
ployed in Royal Ordnance Factories engaged in 
engineering are still working hours much in excess of 
these limits. In two-thirds of the establishments, | 
hours of work for men exceed 60 per week and those for | 
women 55. In three factories, men work as many as 
70 hours to 71 hours, and in two factories women are 
employed for 66. The undesirability of such long hours 
has been admitted by the officers of the Ministry of 
Supply concerned, but it is alleged that there is 
insufficient labour available to reduce hours by working 
three shifts, and that shorter hours would be opposed | 


work ; and in the reply to the Committee's Twenty- | 


undertakings. A Chief Recruiting Officer with an out 
| door and headquarters staff is employed to organise 
| these campaigns, of which a considerable number have 
| already taken place and several more are in preparatio: 
| Your Committee have been unable to discover what 
results have been achieved. Even if a precise evalua 
tion were impracticable, it would appear possible to 
obtain rough estimates of the results. The Minist: 
of Supply, however, were unable to provide any figures 
of the persons placed in the factories as a result of thy 
campaigns ; nor were they able to state the cost 
their activities. Your Committee condemn the carry 
ing out of recruiting campaigns by a Department other 
than the Ministry of Labour. Attempts by the Ministr 
of Supply to create its own organisation can only lea 
to confusion and waste of effort. The Ministry « 
Supply's recruiting activities should be stopped and the 
staffs at present employed for the purpose discharged. 
Departmental Organisation for Dealing with Labou 
Your Committee have criticised the way 
various of labour in the Royal 
Factories have been mishandled. In each they 
believe that the mistake or the neglect due in 
greater or less degree to the fact that responsibility for t 
labour has lain the department 
responsible for administration and production. Labour i 
recklessly recruited and wastefully 
Dilution and the employment of women, and 
the utilisation of labour within the factories, 
to have been neglected because there was 
department working closely with the production depart 
ments within the Royal Ordnance Factory organisa t 
tion. The planning of the hostels programme was the t 
work of the Labour Division of the Secretariat, and the 
miscalculation of the number of places required might 
at least have been less serious if this work had 
in the charge of a single Royal Ordnance Factory 
Organisation. Your Committee consider that the 
organisation of the Ministry of Supply for dealing with 
labour questions needs to be radically changed. There ‘ 
should be a single department for all labour questions 
affecting the Royal Ordnance Factories, labour supply, 
utilisation of labour and conditions of living and 
work, and it should include on its staff persons with 
experience of large-scale modern industry and with the 
authority to lay down policy. 
Conclusion.—In the Seventh and Eighth Reports 
of this Session, your Committee emphasised the im- 
portance of matters of organisation, especially at this 
stage of the war when the first phases of hasty im- 
provisation need to be replaced by carefully balanced 
plans which ensure the best possible utilisation of the 
limited resources of the country. They specially 
emphasised the need for the clear planning of pro- 
grammes based on an accurate appreciation of existing 
factors and adequate forethought as to probable future 
developments. They further emphasised that, in 


en 


in whic 


aspects Ordnance 
case 
was 


questions outside 


has been em 
ployed. 
seen 


ne labour ‘ 


been ‘ 


the expense of the further improvements in efficiency | by those workers on time rates whose earning would | the execution of the programme, a clear allocation of 


which should be reached by motion studies ; and, once 


be affected. These arguments show failure to under- | 


the responsibility of the various agencies was necessary. 


the bonus rates are fixed, it will prove almost im-| stand that beyond a certain point (which is estimated | All that has been brought to light by the present 


possible to adjust them again. 

Incentive bonus schemes have been introduced in | 
three filling factories. The result, where this was first 
tried, was to increase output by from 25 per cent. to 
30 per cent. Experience so far does not suggest that | 
the quality of production is deteriorating or that the | 
accident rate is growing. A large part of the increase 
ean be attributed to workers starting work more 
punctually and leaving off nearer to meal breaks. Your 
Committee realise that, if the additional work required 
to implement their conclusions were to take as long as 
has apparently been taken on the work already done, 
the project might almost be abandoned; but they 
see no reason why this should be so. Your Committee 
stress their conviction that, if applied to properly 
studied and standarised processes, these schemes can 
make a valuable and rapid contribution to the economic 
use of labour and the increase of output. 

Hostels.— At the end of 1941, only 4,549 beds out of | 
10,101, or roughly 45 per cent. of the available beds in | 
hostels at Royal Ordnance Factories, were occupied. | 
By the end of May, 1942, the number of beds available | 
had risen to 18,227 of which 10,072, or 55 per cent., were | 
occupied. In addition to the hostels which are in use, | 
there are 16 others, each designed for approximately 
1,000 persons, which are unoccupied and kept on a| 
care and maintenance basis, and seven of the same size 
of which the completion has been suspended. Thus, | 
out of a total of 41,227 places constructed or begun, 
only about one quarter are in use. All except 1,377 of 
the unused beds, and all the hostels which are empty | 
or suspended, are at filling factories. It has been 
shown that there is already a surplus of labour at the 
filling factories which is certain to increase greatly as 
the result of improvements in efficiency. Thus, three 
quarters of the hostels provided will probably never be 
required for the purpose for which they were built. 
The total expenditure on building and equipping hostels 
to date is about 11,000,0001. This remarkable mis- 





calculation was due to wrong estimates of the labour 





to be roughly 60 for men and 55 for women) increase in | 
hours is accompanied, except in the short run, by a| 
decrease and not an increase in output per head. Your | 
Committee recommend that immediate action be taken | 
to impose the limits accepted by the Government. | 
Dilution and Employment of Women.—In the Royal 
Ordnance Factories there is a wide range of variation in 
the proportion of skilled to unskilled workers. An | 
illustration is provided by two gun factories, in one of 
which skilled workers and apprentices form only 26 per 
cent. of the total number of operatives, while in the | 
other 51 per cent. are skilled. There is also great | 
variation in the proportion of women employed to the 
total of the semi-skilled and unskilled labour force. 
In two comparable engineering factories the proportions 
are 26 per cent. and 82 per cent.; in filling factories, 
they range from 55 per cent. to 80 per cent.,"and in 
explosives factories, from 5 per cent. to 74 per cent. 
The need for replacing men by women has been 
realised for some time, both by the officers responsible 
for the factories and by the Ministry of Supply Labour 
Division, yet practically no action has been taken by 
these authorities. The officers responsible have con- 
tinued to recruit on a large scale, although they could 
have done much to supply their needs by a better use 
of the labour they already had. Skilled engineers are 
urgently required to-day, and there are vital industries 
such as shipbuilding where output is limited by lack of 
unskilled men. Your Committee recommend that a 
survey should be made of the thousands of skilled men 
who could be replaced by upgraded workers and of | 
unskilled men who could be replaced by women. 
Recruitment of Labour.—The duplication of the work | 
of the Ministry of Labour by the labour branches of | 
the Production Departments, criticised in the Seventh 
Report of this Session, has again been demonstrated | 
during the present inquiry. Although the recruit- 
ment of labour for war industry is the specific responsi- | 
bility of the Ministry of Labour, the Labour Division | 
of the Ministry of Supply itself instigates campaigns 








| thought. 


|of Planning, the Director of Public Relations and the 


|common focus on the whole problem below the level 


inquiry into the working of the Royal (Ordnance 
Factories serves to reinforce these conclusions. There 
are clear signs of failure to plan with sufficient attention 
to securing a proper balance between the various parts. 
Again, the redundancy of labour in factories affords 
evidence of failure to look ahead with sufficient fore- 
Yet again, the discrepancies in the estimates 
of redundancy which have been found to exist between 
the headquarters officials and those actually in charge 
of factories indicate another aspect of faulty organisa- 
tion. Your Committee particularly stress that the 
division of responsibility for Royal Ordnance Factories 
and the confused dispersal of responsibility for matters 
affecting the handling of labour indicate failure to 
recognise the importance of a clear appreciation of the 
proper functions of the various parts of the organisation. 

Neither at headquarters nor at the factory has the 
machinery been provided to integrate the responsi- 
bility for the various specialist functions and services. 
At headquarters, there are, under the present system, 
in addition to the Labour Division of the Secretariat 
and the administrative section of the Directorate of 
Ordnance Factories, several different authorities who 
are each concerned with their special facet of the general 
problem. These are the Chief Labour Management 
Officer, the Director of Hostels, the Controller of 
Canteens, the Director of Establishments, the Director 





Chief Medical Officer. There would seem to be no 
of the Supply Council. In the factories, effective 
contro] by the Superintendent has been hampered by 
the encroachment of these specialist authorities, and 
the regional administration of filling factories 
found to encourage this tendency. It is necessary to 
restore the balance by bringing the control of these 
special subjects into closer relationship with, and 
stricter subordination to, the supreme administrative 
officer—at headquarters the Director-General and in 
the factory the Superintendent. 
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LABOUR NOTES. 


\ yornt claim for increased wage rates for women 
em) loyed on jobs classed as women’s has been submitted 
by the National Union of General and Municipal 
Workers and the Transport and General Workers’ 
Union to the Engineering and Allied Employers’ 
National Federation. For women aged 18 and over, 
t is proposed that the minimum rate shall be not less 
than 85 per cent. of the district rate of men labourers. 
for workers aged 18 years and over, engaged on semi- 
killed work, not less than 90 per cent. of the men 
|xbourer’s rate is claimed plus the addition paid to men 
for semi-skilled work, and for certain categories—work, 
that is always recognised as women’s but similar to 
hat done by men at men’s rates, the full men’s rate is 

esired. For women under 18 years of age, it is pro- 
posed that the rates should be 30s. a week at 15, 37s. 
week at 16, and 45s. a week at 17. Women who have 
taken over men’s jobs and are doing them without 
pecial supervision are not affected by the proposals. 


At a conference in London, last week, with representa- | 


tives of the National Union of Railwaymen, the Rail- 


vay Executive Committee rejected the claim for an | 


nerease of 10s. a week in the basis rate, but offered one 
f less amount on the composite rate—otherwise the 
basis rate plus the war wage of 15s. 6d. a week. A 
special meeting of the executive committee of the union, 
called to consider the matter, decided to ask the repre- 
sentatives of the companies for another conference on 
the subject. The claim of the Railway Clerks’ Associa- 
tion for an additional 261. a year for the salaried staff 
was also rejected, but, as in the case of the N.U.R. 
claim, an increase of less amount, and on the same con- 
ditions was offered. 


With the coal owners and the mineworkers agreeing 
as to the way in which the output bonus should be 
operated, it may reasonably be assumed that this 
particular difficulty has been surmounted. The pro- 
posal of the Board of Investigation presided over by 
Lord Greene was that a standard tonnage should be 
laid down for each pit, but the coal owners and the mine- 
workers decided, after jointly considering the matter, 
that a bonus based on district output would be fairer 
to the men and easier to apply. The Board of Investi- 
gation will, of course, report to the Government. It 
has now begun, it is understood, its consideration of 
suitable machinery for the national regulation of wages 
and working conditions in the industry. 


In the August issue of the organisation’s Record, 
Mr. Arthur Deakin, the acting general secretary of the 
Transport and General Workers’ Union, appeals to 
‘the thousands of men and women, youths and girls ” 
who have joined the union since the outbreak of war 
‘to develop into alert, intelligent trade unionists . . . 
with a real trade union outlook . . . conscious of the 
important role’ the Movement is * playing in human 
society to-day ” and “ of the greater part "’ it is destined 
to play in the future. ‘I am calling you to a service,” 
he continues, “‘ which because you are ordinary men 
and women, I know you desire to give. Officers and 
active lay members will welcome your co-operation ; 
you will find, if you get in touch with them, that there 
is much you can do, particularly in connection with 
the task of building up membership. For, although 
. . . the membership of the union is now more than 
a million, the limit has by no means been reached. 
There are hundreds of thousands of workers who, 
although they benefit by the agreements we negotiate, 
do not, for some reason or other, make a contribution 
to the union. If you know of any non-members 
approach them and find out why they are not organised. 
It can be done in quite a friendly manner and you will 
find that in a large number of cases their reasons are 
due to misunderstandings which can be easily cleared 
away.” Se. 

Dealing with the progress of the war in the course 
of a speech delivered at a meeting in the County Hall, 
London, on Thursday last week, Mr. Bevin, the Minister 
of Labour and National Service, said that, looking back, 
he was satisfied that whatever else his Department 
had failed in, it was not far out in the correct timing 
of the mobilisation plans. The magnitude of the task 
on the man-power side was apparent from the fact that 
out of approximately 33,000,000 people of working 
age—14 to 65— over 22,000,000 were engaged in some 
form of employment or service. That did not include 
the vast number who were providing accommodation 
for billeted persons and the enormous amount of 
voluntary service. A point made by the Minister earlier 
in his address was that the Department had tried to 
measure the output of the factories, to ascertain when 
the equipment would be delivered, and then to call the 
men to the Services in line with that. 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour and National 
Service, there was, in June, an increase of 460,0001. in 
the weekly full-time wages of about 1,000,000 work- 
people, most of whom were miners. In the first six 
months of the year the changes notified to the Depart- 
ment resulted in a net increase of about 1,000,0001. a 
week in the full-time wages of nearly 3,900,000 work- 
people. In the corresponding period of 1941, there 
was a net increase of about 1,300,000/. Since the out- 
break of the war, there has been a net increase in full- 
time weekly wage rates of over 6,000,0001. These 
returns, it should be noted, do not include changes 
affecting Government employees, agricultural workers, 
shop assistants or clerks. It should also be em- 
phasised that the reckoning takes no account of over- 
time earnings. 





| Figures showing the actual length of the working 
week in American war plants are given in an interesting 
| study carried out by the Wages and Hours Division 
|of the United States Department of Labour. The 
| writers express the opinion in the course of their com- 
| ments that it is quite possible that excessive hours of 
| work constitute as important a problem as under- 
| utilisation of man-power. ‘‘ With so much discussion 
of the 40-hour week,” they go on to say, “it is not 
often realised that substantial numbers of our work- 
people in the war industries are working 50, 60, and 
even 70 hours a week. The situation is apparently 
the worst in the machine-tool industry, where 28-1 per 
cent. of the plants have an average work week for each 
worker of 60 hours or more, while 11-9 per cent. of the 
plants have an average work week of 64 hours or more. 
Excessive hours are also common in the shipbuilding 
industry.” te 

“ At least one-eighth of the wage-earners (167,000 
workers), surveyed in important defence industries in 
January worked,” the study continues, “ in establish- 
ments in which they averaged 54 hours or more of 
actual work, which means at least 56 hours of scheduled 
work. Of this number, about 40 per cent. were working 
in excess of 60 scheduled hours. It seems clear that 
these hours are beyond any optimum work week even 
when measured on a weekly basis without regard to 
production over a period of time. A programme of 
reduced hours designed to increase production is badly 
needed in a substantial number of war plants.” 


A similar study carried out by the Industrial Rela- 
tions Section of Princeton University reaches the same 
conclusion, viz., that a considerable proportion of 
employers in war industries have extended the working 
week of individual employees beyond the limits of 
maximum efficiency. It consists of an analysis of 
reports from 140 large companies, employing a total 
of more than 2,000,000 workers, as to the optimum 
adjustment of hours per worker for maximum produc- 
tion in the opinion of employers. The term “ optimum 
work week” is used to mean the number of work 
hours per week which results in the greatest produc- 
tivity per hour. 





The findings of the Princeton study are as follows : 
(1) Optimum hours of work are approximately 8 per day 
and 48 per week; (2) both opinion and experience 
indicate a lower optimum for women than for men ; 
(3) workers need one day of rest in seven; (4) in any 
upward change in hours special attention should be 
given to attendance and safety ; (5) the need for longer 
hours should be made clear to employees and the 
result in terms of productivity given to them regularly ; 
(6) in determining optimum hours for maximum pro- 
ductivity, the length of the emergency period must be 
considered. According to the opinions collected, the 
factors in determining the optimum number of hours 
of work are :—Physical effort required, intensity of 
work, physical capacity of workers, adequacy of lunch 
and rest periods, employee attitudes on the need for 
long hours and interest in the job and compensation, 
convenience of transportation and supply of available 
workers. mae Oe 

The New South Wales Government proposes to set 
up a Factory and Welfare Board, the principal object 
of which will be to promote and secure the safety and 
welfare of workers, and, for these purposes, to arganise 
and supervise industry and factory committees. In 
order to vest the Board with sufficient powers, it is 
intended to amend Section 34 of the Factories and 
Shops Acts, 1912-36, to permit of the making of 
general and specific orders and regulations on safety 
and welfare. When constituted, the Board will consist 
of a chairman, who will be the Departmental Engineer 


bers, one of whom will represent the employers and the 
other the employees. 





UNIFORM STEEL FOR LIGHT 
CASTINGS.* 


By C. H. Kary and L. W. Sanpers. 
(Concluded from page 96.) 


Tue cupola charges consist of 70 per cent. steel- 
foundry scrap and 30 per cent. hematite pig-iron, the 
silicon being adjusted by the use of 45 per cent. ferro- 
silicon to give a final silicon of 1-4 per cent. to 1-50 per 
cent. The coke used is of the Welsh variety, coke to 
metal ratio being 1:10. Chalk containing 55-0 per 
cent. CaO and having a moisture content of 1-96 per 





cent., is used instead of limestone, 25 per cent. chalk to 
| coke by weight being used. Melting losses, despite the 
| sandy nature of the scrap and pig, are constant at 5 per 
cent. Charging takes place immediately the bed has 
been made up, and as the cupola is hand-charged, the 
| steel is charged first and the pig charged round the 
sides. Charging is completed in 40 minutes. The 
tuyeres of the cupola are set at a height that enables the 
cupola operator to secure enough metal for the converter 
in two taps. The taps run at regular intervals of 15 
minutes, with intervals of 5minutes or6 minutes between 
each converter charge, during which time the tuyeres 
are cleaned and the slag-hole made up. Hot iron is 
|secured from the cupola, the temperature being 
| 1,460 deg. C. (optical pyrometer). 

Soda ash is used for desu! phurisation, 1 lb. of sodium 
carbonate to 1 ewt. of metal being added to the receiving 
ladle before tapping. When the metal is tapped a 
violent reaction occurs, and heavy fumes are given 
off; after the second tap the reaction occurs again. 
Sulphur reductions as shown by recent analyses are 
as follows :— 

Cupola:—S (per cent.), 0-071, 0-080, 0-068, 0-078, 

0-067. 
Ladle:—S (per cent.) 0-032, 0-037, 0-035, 0-035, 
0-029. 
When the metal has come to rest, the ladle is removed 
from the cupola pit and the metal skimmed ready to 
be poured into the converter. F 





} 


After desulphurisation, the weight of the metal is 
checked and it is poured into the converter, which is in 
the charging position. The vessel is run up and the 
level adjusted by the operator. Blowing always takes 

lace on the same angle. A quadrant is attached to 


|the vessel clearly showing the angle, divisions of 


5-10-15-20 deg. being indicated by a pointer which 
revolves with the vessel. Blowing takes place on the 
15-deg. mark. After the level is adjusted the blower 
is started and blast at 4 lb. per square inch pressure 
introduced ; the operator records the time on a board 
and the blow is on. 

A normal blow is as follows :—As the blast strikes 
the bath, light yellow sparks and a small flame, going 
straight up the hood, proceed from the mouth of the 
converter. In about 5 minutes, a reddish-brown flame 
appears directly over the tuyeres. This spreads and 
develops in length and marks the beginning of the 
ignition period. At this stage any ferro-silicon that 
may be considered necessary is added to the converter 
in lumps. Three minutes after ignition the flame 
attains its full height, and a vigorous boil ejects a 
little slag and metal from the mouth of the vessel. At 
this point the blast pressure is gently reduced to 3 Ib. 
per square inch and the vessel “‘ moved up into the 
wind.” 

It is not considered good practice to reduce the blast 
pressure rapidly, as sudden reduction results in the 
loss of the flame. By the time the boil occurs, the 
bulk of the silicon and manganese have been oxidised, 
together with a small amount of iron, all of which pass 
into the slag as silica, manganese oxide and iron oxide, 
respectively. After reducing the blast, the flame 
remains steady (it is ‘‘ solid” and lengthy) until about 
12 minutes after ignition when the carbon flame ascends 
voluminously and is intensely white in colour. As the 
carbon is gradually exhausted the flame becomes 
streaked and diminishes in length. At this point the 
converter is turned down ; the blow is completed. 

The bath at the end of the blow is in a highly- 
oxidiséd condition, containing approximately: C, 0-08 ; 
Mn, 0-005; and Si, 0-008 per cent. No reduction 
of sulphur or phosphorus takes place, and actually a 
slight increase of these elements occurs, owing to the 
blowing loss, which is roughly 8 per cent. The practice 
of adding ferro-silicon to the converter is only used 
when the metal is to be hand-shanked. It is found 
that additions of ferro-silicon have a pronounced effect 
upon the action of the flame, usually two or more 
boils taking place, and, in the closing stages of the 
blow, it is not unusual for several false drops of the 
flame to take place before the carbon is finally exhausted. 








| 


* Paper entitled “‘ The Production of Uniform Steel 
for a Light Castings Foundry,’ presented before the 


and Chief Inspector of Factories, and two other mem-| 39th Annual Conference of the Institute of British 


Foundrymen, held in London on Saturday, June 20, 


1942. Abridged. 
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With such inconsistency of flame the possibility of 
under- or over-blowing is considerable. 

After the converter is turned down, deoxidation takes 
place by the addition of 45 per cent. ferro-silicon and | 
80 per cent. ferro-manganese. The ferro-silicon at the 
rate of 12 Ib. per ton is added in tins, the slag being 
pushed away from the metal and 
the bath. The ferro-manganese ac . 
dipping the lumps in water and throwing them with | 
force through the mouth of the converter, relying on | 
the wet manganese to explode the covering of slag | 
and penetrate into the metal. The loss of magnanese | 
is approximately 20 per cent., further additions of | 
ferro-manganese are made, so that the god 
content of the finished metal will be 1-0 per cent. 
The metal is then well rabbled with a bar to work in 
any manganese that may have been trapped by the 
slag. 

The carbon is adjusted, when necessary, by the use 
of cupola metal. This method of recarburising is 
easily adaptable, quick and efficient, hot hand-shanks | 
of pre-determined capacity being used. The actual | 
time taken to recarburise a heat is 3 minutes. After | 
recarburisation, the vessel is turned up to within a} 
few degrees of the blowing position (in order to obtain 
the maxir»um movement of the metal) and back again 
to the pouring position, then rabbled well with a bar 
to ensure homogeneity. The ladle is brought into the | 
pit and the slag is held back to ensure that the alu- | 
minium which is added to the ladle will be taken up 
by the metal, after which the slag is allowed to run | 
freely. The tapping temperature of the converter 
metal compares favourably with electric furnace metal. 
Shanking heats are tapped at 1,660 deg. C. and bottom- 
pouring heats at 1,600 deg. C. Table II gives details | 
of pouring temperatures and times. 





TABLE Il. —Converter-Steel Pouring Temperatures and 


Times. 
] 


Shanking Bottom 
Tropenas Converter Heats Pouring 
Heats 
Deg. ( Deg. ( 
Tapping temperature 1,660 1,600 
Temperature —first pour 1,630 1,560 
Temperature— last pour 1,575 1,530 | 
Time pouring 25 minutes 20 minutes | 
No. of moulds . ss 75 
Weight of metal cast 12 ewt 30 ewt 


The Lining and Preheating of the Electric Furnace.— 
The side walls and arches, which are of silica bricks, | 
are built into position. The bottom is then made up | 
as follows :—1 in. of ground magnesite is spread over 
the bottom next to the shell, over which is laid one 
course of 3-in. magnesite bricks; a further 1 in. of 
ground magnesite is spread over the bricks, followed 
by 2 in. of fine, dry dolomite. The actual melting 
hearth consists of dolomite bonded with tar, rammed 
into place with pneumatic rammers. The tar is 
dehydrated (0-5 per cent. maximum H,O) and 8 per 
cent. by weight of tar to dolomite is used. The tar 
and dolomite are preheated before mixing, but are 
rammed into the bath cold. The roof is built up of 
silica bricks. For preheating, coke is charged into the 
furnace and a load of 2,000 amperes to 2,500 amperes 
at 80 volts is maintained. About 72 hours’ heating is 
necessary to bring a new furnace into operation. The 
preliminary heating prior to starting the week’s cam- 
paign is similar, but with the heating time is reduced to 
6 hours. 

Preparation of Converter Vessels.—The bottom of the 
converter vessel is made up of three courses of 3-in. | 
silica bricks. A well-known proprietary material is 
used for the walls, which are rammed round a wooden | 
former, 27 in. across by 51 in. high, and sectional in 
construction to facilitate removal. After a campaign 
the vitrified and burnt material is first chipped off the 
face, leaving about 1} in. to 3 in. of old material round 
the shell. This is slurried down and the new material 
rammed into place with pneumatic rammers. The 
vessel is allowed to stand, drying naturally for as long 
as possible before being put into service. Drying and 
heating are conducted as follows :—A small coke fire 
is started and allowed to burn slowly for 15 hours, 
additions of coke being made as required. After 
15 hours, approximately 5 cwt. of coke is added and 
air is blown in through the tuyeres at 1} lb. per square 
inch pressure. After blowing once up and down, a 
further 2 cwt. of coke is added and the blowing repeated. 
Blowing up and down is maintained for 30 minutes in 
each operation; the vessel is then allowed to hang 
nose downwards with the tuyere box open. The daily 
practice is similar. After the nose has been made up, 
a fire is started at 8 a.m. and alternate blowing up and 
down the hood takes place at 30-minute intervals. 
The vessel is then turned down until the coke is with- 
drawn. Coke consumption increases as the size of the 
vessel increases and reaches a maximum of 10 cwt. 


type was adopted. 


THE SUPERCHARGING OF TWO- 
STROKE DIESEL ENGINES.* 


(Concluded from page 100.) 
The First Realisation of the High Supercharged Two- 


the tins thrust into | Stroke Engine.—Based on the excellent results obtained 
idition is made by | With the experimental engine, the construction of an 


engine supercharged to 2 atmospheres absolute was put 
in hand, corresponding to the requirements generally 
met with in traction but coming into consideration also 
for other purposes, as for instance peak load, standby 
and emergency electric supply plants. Since the aim 
of this development was to obtain an engine with as 
high an output density as possible, the opposed-piston 
The new engine, shown in Fig. 10, 
opposite, has four horizontally arranged cylinders, 
each fitted with two diametrically opposed injection 
nozzles. The exhaust turbine is connected overhung 
to the end of the exhaust manifold. Its output is 
transmitted to the crankshaft through toothed gearing. 
The scavenging and charging air is supplied by recipro- 
cating compressors coupled to the crankshaft. 

The — data of this engine are : 


Number of cylinders 4 

Bore 190 mm. 
Stroke 2 300 mm. 
Speed 750 r.p.m. 


Piston speed 7-5 m. per second. 

(1,475 ft. per minute.) 

l-hour rating 1,370 B.H.P. 

Mean effective pressure at 
l-hour rating, including 
turbine and compressor 12 kg. per square centi- 
metre (170 lb. per 
square inch). 

158 grams (0-35 Ib.) 

per B.H.P.-hour. 

Fig. 13, opposite, shows the fuel consumption as a 
function of the load. It is to be considered in this 
connection that the exhaust gas turbine for simplicity’s 
sake was built with only one stage. By adopting 
several stages, its efficiency could be increased, thereby 


Fuel consumption 


improving still further the fuel consumption and the | 


output of the whole set. 

During industrial service in the Sulzer works for 
more than 3,000 hours, it was found that the newly 
designed constructional elements are able without 
difficulty to comply with the stipulated conditions. 
The mechanical transmission of energy between 
exhaust turbine and crankshaft never gave rise to any 
trouble. 
always started easily and quickly. This engine 
represents the first practically usable realisation of a 
supercharged two-stroke engine with built-on exhaust 
gas turbine, with which such high mean effective 
pressures were attained. 

The coupling of the crankshaft to the turbine, running 


at a speed about 13 times as great, had to be designed | 


with particular care in order to prevent any trouble 
from critical speeds. By inserting an intermediate 
flexible member, the critical speeds were kept below 
the minimum no-load speed, so that no critical speeds 
would have to be run through during normal service. 
A slip coupling, designed in such a way that it could 
slip only when a certain maximum torque is exceeded, 
was fitted as vibration damper. Practical service has 
confirmed the fact that the oscillation problems arising 
in connection with this mechanical transmission can 
be solved completely with the device described. The 
flexible member and the slip coupling can be replaced 
in large installations by an electromagnetic or a 
hydraulic coupling. The transmission of energy may 
also be effected electrically, the supercharging set 
being driven by an electric motor receiving energy 
from the mains or from a separate generator. Of all 
these methods of coupling, however, the mechanical 


| one has the best efficiency. 


The Adoption of High Supercharging with High Speeds 
and with Uylinders of Large Bore.—In order to deter- 
mine the suitability of high supercharging in pressure 
regions of 2 atmospheres to 6 atmospheres absolute for 


| high-speed working, an experimental engine was built 


having cylinders of 120-mm. bore and 150-mm. stroke, 
and intended at first to run at 1,500 r.p.m. In spite of 
that high speed, this new design easily reached the mean 


| effective pressures of the former experimental engines, 


amounting to 12 kg., 15 kg. and 18 kg. per square centi- 
metre with supercharging to 
absolute, respectively, the fuel consumption being 180 
grams to 190 grams per brake horse-power hour at 
1,500 r.p.m. This again holds good for the engine 
alone, i.e., without considering the out put of the turbine 
and the power absorbed by the compressor, which, as 
mentioned, practically balance each other. Meanwhile, 
the speed has been raised to 2,400 r.p.m., corresponding 
to a piston speed of 12 m. per second. From the tests 
mentioned it must not be concluded, however, that 


* Reprinted from the Sulzer Technica! Reriew, Decem- 
Abridged. 


ber, 1941. 





Even during periods of severe cold the engine | 


2, 3 and 6 atmospheres | 
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the adoption of high supercharging is limited to engine § 
of small bore. Tests made on a single-piston engine of 
420-mm. bore and 500-mm. stroke, with a super. 
charging pressure of 2 atmospheres absolute, gave ay 
output of 692 brake horse-power at 450 r.p.m., wit) 
a mean effective pressure of 10 kg. per square centi. 
metre. The engine is illustrated in Fig. 12, opposit: 

The tests showed that the output increases up to this 
limit practically in direct proportion to the amount «{ 
| supercharging, thus confirming the results that ha: 
been obtained with engines of smaller bore. It may b 

mentioned in this connection that in single-piston en 

gines of large bore also, in spite of the increased chargin 

| Pressure, scavenging can be effected as perfectly as in 





normal engines, provided that suitable means are used 

Adoption of Two-Stroke Supercharging Nev 
Designs.—Supercharging of the two-stroke engin 
| Offers, in consequence of its adaptability and _ it 
| effectiveness, an extremely wide range of possibilities 
| which will find their expression on the one hand in 
reduction in price, weight and space required, and o 
the other hand in an extension of the output rang: 
and the fields of application hitherto available. Recog 
nising this, Sulzer Brothers have started gradually t: 
suit their single-piston engines of medium-sized anc 
large bore to the requirements of two-stroke super 
charging. Simultaneously they have developed a new 
type of engine, shown in Fig. 11, opposite, allowing 
a far-reaching utilisation of the possibilities offered by 
| high supercharging. This engine, of the two-shaft 
| Opposed-piston type, has the following data :— 


mn 








| Number of cylinders 6 

| Bore 180 mm. 
| Stroke 2 x 225 mm. 

l Speed 850 r.p.m. 


Piston speed 6-375 m. per 
second (1,250 ft. per 
minute). 
Supercharging pressure 2 atmospheres 
| absolute (28 Ib. per 
square inch). 
1,560 B.H.P. 


The engine is built in such a way that it can also be 
: supercharged experimentally with 6 atmospheres 
absolute, thus raising its output to 2,340 brake horse- 
power and further reducing its specific weight. By 
removing the two turbines, this engine can also be used 
jas a power gas generator. In that case its output is 
|limited to supplying, alone or with other similar 
engines, the power gas required for driving a turbine. 
1'wo-Stroke Supercharging and Gas Turbine.—The 
| thermodynamic relations between the two-stroke 
| supercharged Diesel engine and the constant-pressure 
| gas turbine will no doubt be seen most clearly from 
the indicator diagrams of the Diesel engine given in 
Figs. 7, 8 and 9, page 99, ante. As is well known, the 
indicated output of the constant-pressure gas turbin> 
is represented by the difference between the diagram 
areas corresponding to the turbine output and to the 
power absorbed by the compressor. If the super 
charging set of the supercharged two-stroke engine is 
regarded as a constant-pressure gas turbine, the com- 
bustion chamber of which is replaced by a supercharged 
| Diesel engine, it appears that here too the volume of the 
| gas flowing to the exhaust turbine is, in consequence of 
| its higher temperature, greater than the volume of the 
|compressed air delivered by the compressor. The 
| difference in area of the two diagrams again represents 
the indicated output. Part of this indicated output is 
lost in the compressor and the turbine. In addition, 
the final pressure of the compressor must exceed the 
| initial pressure of the turbine by a certain amount in 
| order that the scavenging air may overcome the resist- 
; ance offered by the Diesel cylinders. In this way an 
| additional loss arises in comparison with the constant- 
| pressure gas turbine. Nevertheless, at the higher 
loads of the Diesel engine, the supercharging set 
| disposes of an effective excess of output which is 
transmitted to the crankshaft mechanically. These 
| and the following considerations also hold good for the 
| free-piston power gas process with or without pre- 
| compression, if the Diesel engine is replaced by the 
| Diesel part of the free-piston power gas generator, and 
the reciprocating compressors of the latter and the 
power gas turbine taken together are considered as the 

| charging set. 
| While in the case of the constant-pressure gas 
turbine only the difference between the output of the 
turbine and the power absorbed by the compressor 
appears as effective output, this is increased, with high 
supercharging and with the power gas process, by the 
output obtained from the Diesel engine (after deduction 
of the additional loss above mentioned caused by the 
scavenging resistance). Its effect appears clearly in 
the thermal efficiency, which is of the order of about 
40 per cent. (fuel consumption of 158 grams (0-35 |b.) 
per brake horse-power hour) with -high supercharging 
just as with the atmospheric Diesel enzine, while it 
amounts to about 18 per cent. (fuel consumption 
‘352 grams (0-77 lb.) per brake horse-power hour) with 


| Output, l-hour rating 
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The analogy mentioned becomes still more conclusive 
when the supercharging pressure of the Diesel engine is 
further increased. According to the indicator diagrams 
Figs. 7, 8 and 9, the swept volume must then become 
smaller and smaller, the clearance remaining the same. 

|In the limiting case the swept volume becomes zero, 
}and the Diesel engine is reduced to nothing else but 
clearance space. This is then identical with the com- 
bustion chamber of the hypothetical high-pressure 
gas turbine. As the swept volume decreases the mean 
working temperature of the Diesel cylinder becomes 
higher and higher. In the limiting case, i.e., with zero 
swept volume, this working temperature is so high 
that it is not possible at present to make a combustion 
chamber able to withstand it, unless exceptionally high 
heat losses are allowed. The same holds good for the 
temperature of the exhaust gases with respect to the 
exhaust-gas turbine. Finally, it is not possible, with 
the radial and axial compressors now available, to 
compress comparatively small quantities of air to pres- 
sures of the order of 100 atmospheres (1,400 lb. per 
| square inch) with reasonable efficiency. A high-pres- 
sure gas turbine of this type consequently cannot be 
realised to-day. On the other hand, this working pro- 
cess, as has been shown, can be carried out with good 
efficiency in the supercharged Diesel engine. 

Also from the constructional point of view, it is 
logical to use the means best suited for each case, i.e., 
for each pressure zone. It is necessary to work with 

| high pressures and temperatures in order to obtain 
| satisfactory efficiencies ; therefore the natural solution 
| is to have combustion and the higher compression and 


the simple constant-pressure gas turbine in the present | constant-pressure gas turbine by a Diesel engine is | expansion pressures in the Diesel cylinder, this being 
state of technical development and without heat also justified with respect to the heat load, since it is| the most suitable structural element for them. Since, 


exchanger. The low fuel consumption of the super- 
charged two-stroke Diesel engine is partly a consequence 
of its excellent combustion, this making the engine at 
the same time remarkably insensitive to variations in 
the quality of the fuel. It may be pointed out in this 
connection that it was a Sulzer two-stroke Diesel engine 
of 5,500 brake horse-power which first gave a fuel 
consumption of less than 150 grams (0-33 Ib.) per 
brake horse-power hour; the consumption was 
149-3 grams (0-328 lb.) per brake horse-power hour, | 
referred to gas oil with a calorific value of 10,138 cal. per | 
‘ilogramme (18,250 B.Th.U. per |b.) corresponding to 
i thermal efficiency of approximately 42 per cent. 

From the point of view of the comparison men- | 


tioned, replacing the combustion chamber of the 





in any case necessary to cool the hot gases from their 
initial temperature of 1,500 deg.-2,000 


deg. C. to} 


about 500 deg.-600 deg. C. before admitting them to | 


the exhaust gas turbine. In the constant-pressure gas 
turbine this cooling is effected by admixture of excess 
air. This makes it necessary to adopt correspondingly 
large compressors and turbines and signifies a degrada- 
tion of energy. In the supercharged Diesel engine the 
cooling takes place mostly through adiabatic expansion 
of the gases in the Diesel cylinders, where they at the 
same time perform useful work. It is this additional 
work which makes the thermal efficiency of the super- 
charged Diesel engine approximately twice as high as 
the efficiency of the constant-pressure gas turbine in 
its simplest form as built to-day. 





| however, the expensive swept volume of the Diesel 
engine is only poorly utilised in the lower part of the 
indicator diagram, it is again logical, as far as it is pos- 
sible to do so, to confine this part of the compression 


| and expansion work to radial or axial compressors, and 





to turbines, which, as is well known, are considerably 
cheaper, lighter and smaller, and have proved especi- 
ally well suited for handling large quantities of gases at 
low and medium pressures up to about 10 atmospheres 
absolute. In connection with this, it is to be observed 
that up to 6 atmospheres absolute supercharging pres- 
sure the compressors and turbines of the supercharged 
Diesel engine have to be designed at most for the simple 
effective output, while in the case of the constant- 
pressure gas turbine of normal construction, these organs 
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must be built for about 3 times to 5 times the effective 
output because of the required excess air. The effective 
output is then, as already mentioned, the difference be- 
tween the output of the turbine and the power absorbed 
by the compressor. At first sight it may appear to the 
practical user to be at least undesirable to couple to- | 
gether machines of such different properties as the 
Diesel engine, the turbine and the compressor of radial 
or axial type. It is, however, generally known to-day 
that the elements newly introduced in connection with 
two-stroke supercharging, namely, the exhaust gas 
turbine, the compressor and the toothed-wheel drive, 
when properly designed, built and attended, are not each case, unless the Patent has been sealed, when the 
liable to cause any difficulties in service and are quite| word “ Sealed’ is appended. 
as durable as the Diesel engine. | dny person may, at any time within two months from the 
From these considerations and the experimental date of the advertisement of the ye - Ar Complete 


: : } Specification, give notice at ice 0 
results obtained, it can be concluded that in thermo- epelliien to x grant of r- Patent on ea te : 
dynamic, and also constructional and practical service 


grounds mentioned in the Acts. 
respects, there are important reasons in favour of this 


- : - AERONAUTICS. 
combination of the Diesel engine and the gas turbine. ‘ é 
It offers an increase ih thermal efficiency of more than ee Lees. oe OS. Amen Se 


100 per cent. as compared with the constant-pressure | Sm Aaaeet, Sheaied, of Covenmy, 6. V. ay eam 


gas turbine, and an increase in mean effective pressure = Be tenn eee (s Pee.) a ewes 
of 100 per cent. to 200 per cent. as compared with the The invention is a castor-action retractable nating 
non-supercharged Diesel engine. The consequence is a wheel supported by an oleo leg 14, in a trailing fork 12, 
considerable reduction in weight and space, or in fuel and designed to combat the tendency for it to wobble 
consumption; in both cases the overall economy jg | Sbout its swivelling axis during landing. During the 
increased. In many fields of application therefore the | landing shock the piston part of the oleo leg rises in the 
above-mentioned advantages ef twoctecks super- | ©Ylinder part at a rate controlled by the size 
charging will decidedly outweigh any disadvantages holes 15 in the piston. The cylinder is pivoted at its top | 
which might possibly be thought to exist when machines 
of distinctly different types are coupled together; the 
advantages will lead to the preference being given to 
the highly supercharged two-stroke engine. 

From this critical comparison of the Diesel engine 
and the constant-pressure gas turbine, it would be a 
mistake to conclude that the latter is to be rejected 
for fundamental reasons. The constant-pressure gas 
turbine, on the contrary, is of supreme importance, even 
if regarded only from the standpoint of technical de 
velopment. This induced Sulzer Brothers to devote 
particular attention to the development of this thermal 
prime mover and even to take in hand the realisation 
of a constant-pressure gas turbine of their own system. 
In spite of all innovations, however, the normal non- 
supercharged two-stroke Diesel engine, which has been 
brought to a very high state of perfection and dominates 
the field at present, will still continue to maintain its 
prominent position in many applications. 

The latest of its latest development, the supercharged 
two-stroke Diesel engine, will be employed in the first 
place where stricter requirements with regard to the 
weight of the power plant and the space it occupies 
have to be complied with, as, for instance, in traction, 
in certain kinds of ships, and, in general, in plantintended 
for taking peak loads or serving as standby. The power 
gas process is nothing else than a possible realisation 
of the gas turbine and combines the advantages of the | 
constant-pressure gas turbine with those of the Diesel 
engine. Especially where high powers are required, 
great possibilities are open for the power gas process. 

The constant-pressure gas turbine should acquire 
importance as well as the power gas process especially 
in fields where units of great power are needed, provided 
that its efficiency at full load, and particularly at part 
load, can be considerably improved. However, the 
constant-pressure gas turbine is bound to come into 
competition principally with steam power plants, in 
comparison with which it offers the advantage of work- 


: EQUIPMENT. 
ing without water. On the other hand, however, it will , e. 
not be able to replace the Diesel engine, whether super-| 543, 040. Forming Aluminium-Aloy Sheet. Pressed 


charged or not, in the same way as the steam turbine has | Stee! Company, Limited, of Cowley, and A. H. Pether, of 
replaced the reciprocating steam engine. While the | Oxford. (5 Figs.) October 25, 1940. 
reciprocating steam*ngine and the steam turbine, | he invention is to provide a cheaper and more rapid 
regarded thermodynamically, differ only in utilising : ———— 

the same heat drop in two different manners, the Diese! 
engine differs from the constant-pressure gas turbine in 
the height of the heat drop with which it works. In 
addition to that, the Diesel engine can still to-day 
claim to have the highest thermal efficiency of any form 
of thermal prime mover, and it will maintain this 
superiority also in face of the constant-pressure gas 
turbine. Every improvement in efficiency of the com- 
pressor and the turbine, and also any increase effected 
in the heat resistance of the materials used, will be to | 
the advantage not only the constant-pressure gas 
turbine, but also of the supercharged two-stroke engine | 
and the power gas plant, since their range of output 
and the fuel economy will be improved also. 


y X- ———H Buildings, 
-lane, Ww Pos 2, price 1s. each. 
Bg ty hoe of the acceptance of a 
Complete Specification is given er the in 
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for retraction. The freely mounted in the 
cylinder and is*ttonnected by sliding splines to the spindle 
25 of a freely-mounted disc 26. On one side of the latter 
is a friction disc 27 fast with the cylinder and on the 
other is a friction disc 28 keyed to slide in the cylinder. 
The space above the disc 28 contains a flexible bag filled 
with the hydraulic 
the space above the piston. Thus, when the load comes 
on the oleo leg during landing, pressure proportionate to 
| the load acts on the disc 26 against turning and the whee! 
against swivelling. (Accepted April 1, 1942.) 
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BOARD OF TRADE INFORMATION SERVICE.—A new 























information service has just been set up by the Board 
of Trade. It will enable traders and manufacturers to 
receive prompt information relating to Miscellaneous 





(General Merchandise) Controls, and to Clothes Rationing 
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of bleed | 


fluid and is in communication with | 


The object of | 


| surface of the 


Apparel and Textile Controls, at the same time as it is 
issued to the Press. The annual charge for the service 
is two guineas. Application should be made to the Di- | method of production of pressings of aluminium and its | 
«ector of Public Relations, Board of Trade, 1.C.1. Building, | alloys directly by the use of dies on a standard power 


Millbank, 


London, 3.W.1. | press, so eliminating the 





necessity of using a stretching ' against the 





machine. The illustration shows a blank 41 for an 
aircraft wing nosing plate of aluminium alloy, tapering 
along its length. A hardwood punch 21 of the desired 
contour is secured to a steel plate which rests on the 
bolster 23 on the press bed. The blank holders 25, 26. 
are secured to the ram 27 in the ordinary way. The 
blank holders are also of hardwood, the lower faces of 
which carry steel plates 31, 32. The steel plate 22 rest« 
on a series of pillars passing through the bolster ani 
secured to the air cushion 36 below. The blank 41, afte, 
normalising and flattening by a light pass through « 
roller levelling machine, is placed on the punch 21 and 
located by pins 44 passing through gauge holes drilled in 
the blank outside the trim lines. As the ram moves 
down the blank holders 25, 26 engage the surface of the 
blank and bend it loosely around the punch 21 uot)! 
| finally the blank is gripped firmly between the upp« 
blank holders and wooden spars running alongside th. 
punch. To prevent the blank from slipping the ste« 
plates 31, 32 are serrated. When the blank 41 is grippe 
firmly,air is admitted tothe air-cushion cylinder and th 
punch 21 is raised to a limit determined by adjustab\k 
stops 52, 53, which engage the bottom surface of th 
ram 27. The setting of these stops is determined b 
trial to give the least degree of stretch required t 
eliminate * spring-back."’ It is found that an extensio: 
of from 3 per cent. to 6 per cent. achieves this purpose 
| The air is then exhausted from the cushion cylinder an: 











| the ram is raised so that the complete pressing can bx 
|removed. The final operation is then to trim the edges 
| to remove those margins carrying the gauge holes and 
the edge pieces which have been clamped between the 
blank holders and the wooden spars. The arrange 
ment described makes it possible to produce by norma 
quantity-production methods, stampings of aluminiun 
alloys which conform accurately to the dies and in which 
the * spring back "’ met with in the ordinary die-drawing 
process is eliminated. Stampings of irregular contour 
are also readily produced. (Accepted February 6, 1942 


MOTOR VEHICLES. 

543,339. Brake-Shoe Spreader. Automotive Products 
Company, Limited, of Leamington Spa, and L. C. Chouings, 
of Leamington Spa. (4 Figs.) October 28, 1940.—-The 

| brake assembly is built up on a fixed circular back plat 
The shoes are mounted on a common anchor pin 15 and 
between their upper ends is mounted a hydraulic cylinder 
unit. This unit consists of a cylinder 15 closed at on 
end by an integral wall which has a diametral groov« 
engaged by the web of the shoe 12. A spigot on the 
| cylinder passes through a slot in the back plate, so that 
the cylinder js free to “‘ float ’ circumferentially, being 
retained against the back plate by a strong coiled spring 
The piston engages the web of the other shoe in the usual 


Fig. 1 15 











spreader is also fitted which con- 
sists of an operating slide 34, a pair of thrust levers 35 
and 36, and a support bracket 37, The operating slide 34 
has a stern which passes through an aperture in the back 
plate and is connected to the brake rigging. Its opposite 
end is of triangular shape, the diverging side edges of 
which are engaged by curved ends on the thrust levers 35 
and 36. These 36 have shoulders which 
butt against notches 49 and 50 cut in the webs of the 
shoes. The curved ends of the thrust levers are con- 
centric with the points of engagement between the 
shoulders and the notch, while the outer ends of the levers 
carry pairs of rollers 51 and 52 which run on the internal 
back plate. Thus, as a pull is applied to 
the stem of the slide 34 the thrust levers 35 and 36 are 
progressively moved apart, thereby spreading the shoes. 
the reaction due to the pull being taken by the rollers 
back plate. (Accepted February 20, 1942.) 
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ressure. A suddenly applied pressure gives rise | and this abnormal rate of change of current and 
SURGE PROPAGATION,— IV.* to a travelling wave of oan which a with | the associated magnetic flux may give rise to 
the s of light along the line and of which the | dangerously high values of the induced e.m.f. ; 
By Dr. T. F. Wat, M.LE.E. get on Sean reflected when it reaches jar 9 ah of a transformer, a spark-over at 
(1s) Impulse Pressure Tests.—The purpose for | the end of the line. The frontal slope of a pressure | the terminal bushings may result. In the case of 
whic!) impulse pressure tests are made is to| wave of this type is very steep and such a wave is|an induction motor, the electromagnetic energy 
ascertain the behaviour of electrical appliances and | termed an “ impulse wave ” of pressure. When such | stored in the air-gap is relatively very large and, 
their component parts under the stress of transient|a wave reaches a transformer or machine, the | since each turn of the stator winding will form an 
excess pressures and particularly those due to/| insulation between the turns of the winding will be | oscillatory system, arc-surging may occur and give 
atmospheric electric disturbances. By “ excess | subjected to heavy electric stresses. | rise to high-frequency stresses in the insulation of 

pressure ” is meant any rise of pressure which will| If a travelling wave is reflected from one point | a dangerous magnitude. 
endanger the condition or operation of the system.|in the system to another, the wave may travel| For many years a great deal of discussion has 
Excess pressures can be dangerous to a system | backwards and forwards repeatedly until its stored | centred on the pressure rises due to the rupture of 
either by reason of their high values or on account| energy becomes dissipated among other parts of | a current circuit, and the oil-switch has been stig- 
of their high rate of change in space. Very little | the system or until the energy has become converted | matised as the culprit on account of its characteristic 
was known before 1925 of the magnitude of the | into heat. Such waves travelling backwards and | feature of interrupting the current, not as it passes 
excess pressures to which electrical systems are | forwards along the line form a “ wave oscillation,” | through its zero value, but prematurely and violently 
subjected, because, with the exception of the strip | the wavelength being about four times the length | so that the released electromagnetic energy is com- 
type of oscillograph, which was of only limited use | of the line between the two points of reflection of | pletely converted into electrostatic energy and 
for the purpose, no appropriate appliance was} the system. If an oscillatory system exists at a| consequently produces enormous pressure rises. 
available for measuring such pressures. Some | place of reflection in the line, such, for example, | This supposition has appeared to obtain considerable 
general idea of the order of magnitude of these | as a ’bus-bar system with current-limiting reactances | support from practical experience and, in actual fact, 
pressures could be obtained by means of the Klydo-| or a trip coil of which the natural frequency is | short-circuits have given rise to spark-over of 
nograph,t which was fitted to many electric supply | approximately in resonance with the fundamental | insulators at places in the system which have been 


Fig. 86. 
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installations, both on the Continent and in America ; / y 
but it was only in 1925 that the cathode-ray oscillo- | . UY’ UTI 
graph had become sufficiently developed to enable | i747 
reliable measurements of these pressures and the G 
associated phenomena to be obtained. ; S — 20 — 20 er 

The causes of excess pressure are of many kinds (7861.¢.) GapLength...cm. “excmernnc” 


and may be classified as those which originate | 
within the system, such as switching operations, 
and those which originate outside the system by 
the direct or indirect action of atmospheric electric 
disturbances. In Fig. 82 are shown the order of 
magnitude of such excess pressures expressed in 
terms of 1-1 times the crest value of the rated 


far removed from the switch itself. In many cases, 
however, the spark-over has taken place at the 
terminals of the switch itself and therefore seemed 
| to point clearly to the oil-switch as the source of 
the trouble. A close investigation has shown, how- 
| ever, that the spark-over has not been due to the 
| normal operation of opening the switch, but to some 


Spark - over impulse Pressure 

















line pressure of the system; that is to say, the gr 

ordinate in Fig. 82 give the values of the expression | , | secondary effect. In the case of very heavy short- 
V a4 | circuit currents, imperfect contacts may begin to 
- — Timne.. pe Secs. | splash and so initiate surges, while discharges of 

11+2V icine ke clouds ] ke the surf 
ei 1 ; « ~T5--------- smoke clouds or metal vapour may make the surface 
where V,, is the crest value of the excess line pressure TimetoSpark over | of the insulation sufficiently conductive to allow the 

to earth and V, is the r.m.s. value of the line pres- (umed normal rated voltage of the system to spark-over. 


sure. In Fig. 82, a shows the effect of a lightning | frequency of the oscillating wave, then resonance; Dangerous pressure rises may occur in a set which 
stroke, direct to line or to earth in the neighbour- | pressure rises can develop which may reach high | comprises a transformer and a generator if, when 
hood of the line, b the effect of an arc to earth | values when the damping is small. | the generator is fully loaded, the oil switch on the 
produced by switching off the unloaded line, c the| When a line is switched on, an impulse wave with | high-tension side of the transformer opens so that 
effect of switching operations, ¢ the effect of the | vertical front is started on the line and this may give | the highly excited generator operates solely on the 
solid earthing of one line, and e the normal operation. | rise to excess pressure by reflection at the end of the | unloaded transformer. In consequence of the very 
The ordinates of the graph in Fig. 82 are given in| line. In addition, the line which was already under | flat shape of the magnetic characteristic of recent 
terms of the power station supply pressure. | pressure will receive a discharge impulse wave and turbo-generator sets, the transformer, which at 
When lightning discharges take place in the | this may endanger the windings of the transformers | normal pressure works at high magnetic saturation, 
vicinity of the overhead lines of a system, pressure | and machines which were already under pressure. | will become excessively saturated when the genera- 
rises up to 300 kV or 400 kV may be induced ; The impulse wave originated by switching on a| tor pressure rises as the load is thrown off. The 
while, if lightning strikes directly into the line, | system will have the greatest magnitude in that | consequent highly distorted magnetising current 
pressure rises of several million volts may be|line which has the largest value of the surge | wave will then fundamentally alter the shape of the 
induced. Every switching operation, whether |impedance. Ifa cable network is switched on to an| pressure wave, so that a multitude of harmonics will 
intentional, such as the closing of a switch, or | open line, the line will receive an impulse wave of | be developed and the high peak value of the pressure 
unexpected, such as when a line conductor breaks | an amplitude which may be of the full rated magni-| wave which will result will seriously overstress the 
or when a short-circuit takes place, will stress the | tude of the line pressure, and the magnitude of this | insulation to earth. In addition, the high-frequency 
insulation of a system because of the sudden appli-| impulse may then become doubled by reflection at | harmonics may excite, by impulse, the oscillatory 
cation of a pressure or the sudden collapse of a/| the open end of the line. When unloaded trans- | systems formed by sections of the transformer wind- 
, formers and induction motors are switched off,| ings and in this way may seriously endanger the 
appreciable pressure rises will develop. These are | insulation. 
| due to the rapid cooling action of the oil on the arec,| When unloaded lines, and particularly cables, are 
which causes a violent suppression of the current, | switched off, the current will be interrupted in the 
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* Part Ill of this series appeared in three sections 
on pages 401, 461 and 483 of the previous volume of 








ENGINEERING. 
+ See Part II: ENGINEERING, vol. 153, page 262 (1942). 
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| 
neighbourhood of its zero value while the pressure at which are a multiple of three are co-phasal in the 
that moment will be approximately at its peak | three windings, no third-harmonic currents can flow 
value, so that the line which has been opened will! if the neutral points of the system are insulated ; 
be left with a static charge of an amount which will | consequently, 3rd, 9th and 15th harmonics of the 
correspond to the peak value of the pressure. The | pressures will develop in the e.m.f. wave, and these 
pressure at the switch contacts will, after one half | harmonics will appear between the star point and 
period, reach its full peak value in the opposite |earth. When the star point of the transformer 
direction, so that across the switch contacts there | is earthed on the high-tension side, the inductance 
will be a pressure equal to twice the normal peak | of the three windings in combination with the 
value. At this moment, if not before, the are will| capacitance to earth of the three lines form an 
re-strike and an impulse wave will start in both | oscillatory circuit, and this circuit of three capa- 
directions, having a magnitude twice that which will | citances in parallel and three inductances in parallel 
be the case when normal switching-in takes place. | will be subjected to pressure waves of the 3rd, 
If the switch has defective contacts, or if the speed | 9th, and 15th harmonic frequencies. Under certain 
of operation of the switch is inadequate, this re- conditions, the phenomenon of reversal of phase 
striking phenomenon may recur several times. | will appear and will be particularly objectionable, 
When one line of an overhead system breaks, a | as it will not be indicated by the line voltmeters. 
special type of oscillatory circuit is formed in which (19) Short-Circuits Through an Arc. 
pressure rises may be initiated by the operating | source of excess pressure is an arc to earth. 
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A dangerous 
If an 


pressure. This circuit will comprise the earth | otherwise healthy insulator sparks over, the pressure 


capacitance of the broken line in series with the | to earth of the corresponding line will be reduced 
inductance of the transformer. If the transformer | to zero and the short-circuit current through the 
is unloaded or is only lightly loaded, its inductance | are will be a predominatingly leading current. In 
will be very high and, since the iron will be normally | the same way as has been considered already in 
worked at a high induction density, the inductance | the case of an unloaded cable which is being switched 
will be greatly dependent on the magnitude of the | off, the arc will go out as the current passes through 
current. This current will then have a phase | its zero value and the pressure will then be a maxi- 
relationship to the pressures in the circuit such that | mum, so that there will be a residual charge left 
either (1) when the capacitance is relatively large,|on the whole network. 
the pressure across the inductance will be equal to| supply pressure reverses its sign so that, at the 
the sum of the line pressure and the capacitance | point of short-circuit, a pressure of twice the peak 
pressure and the current will lag on the line pressure ; | value of the star pressure will be developed and at 
or, (2) when the capacitance is relatively small, that | that moment, if not previously, the arc will re- 
is, in the case of short lines, the pressure across the | strike. A similar sequence will again double the 
inductance will be equal to the difference of the} pressure; that is, a value which is four times the 
capacitance pressure and the line pressure. In this| normal peak value of the star pressure of the 
latter case the current will lead on the line pressure, | healthy lines will be developed. 

and the excess pressure which will menace the corres- When the capacitance between the lines and the 
ponding portions of the network and its connected 
machines and apparatus will be very great. The 
greatest magnitude of this effect, that is, about 
three times the normal line pressure, will occur if 
the broken end of the line is in direct contact with 
the earth. The current at the earth contact will 
then increase considerably, the lamps fed from the 
transformer will burn out and, due to the reversal 
of the transformer induced e.m.f., the motors con- 
nected to the transformer will reverse their direction 
of rotation. Thus, in a 10-kV system with a load 
on the transformer of from 10 kVA to 20 kVA, the 
reversal of pressure can occur with lines from 1 km. 
to 4 km. in length. When pressure transformers 
are connected to the system it is only necessary to 
have leads of a few metres in length to produce this 
reversal of direction of the phase voltages. 





rise on the healthy line will be about 4-5 times and 
| value of the star pressure of the normal system, 


times the line pressure. 
sequences of this type of short-circuit, however, | 
are due to the impulse waves which are released on 
the line every half-period, due to the repeated re- 
striking of the arc. These have a crest value of 
2-6 times the crest value of the line pressure and | 
endanger the transformer windings by the repeated 
impact on the end turns at each half-period. On | 
account of the high ignition pressure, the arc will | 
assume a great length and remain ignited for a rela- | 
tively long time and, if the defective line is not | 
immediately switched out, the healthy lines will | 
usually also become short-circuited. The fre- | 
quently observed disconnections of sections of a} 


In extensive networks having large values of the 
capacitance to earth, an earth connection can give 
rise to the condition that the inductance of the 


earthed phase in circuit with the earth capacitance 
of the other phases can form an oscillatory circuit, 
the natural frequency of which is not far removed 
from the normal operating frequency of the system. 
The resonance pressure can, according to the con- 
ductor section (25 sq. mm. to 95 sq. mm.), attain a 
value of from 1-5 to 3 times the normal line pres- 
sure. This is particularly serious, since the whole 
of the network may then be set oscillating in 
sympathy and very heavy currents may develop, 
so that, for example, circuit-breaker explosions may 
result. For this reason it is particularly dangerous 
to connect overhead line systems to large cable net- 
works on account of the large capacitance which will 
in this way be introduced into the circuit. Gene- 
rators without adequate cross-field damping systems 
may develop harmonics of 3, 5, 7 and 9 times the 
normal frequency in the open phases when one phase 
becomes short-circuited. 


Transformers with star-star connections, 





even | 


line in a storm are in almost all cases to be ascribed 





The steepness of the front of such waves is so small 
that they do not come under the definition of 
‘impulse waves.’ On the other hand, the pressure 
produced by the reflection of such waves may be 
doubled and the weaker parts of the insulation 
system, such as the heading-in tubes, may spark 
over. Ifthe lightning stroke releases a large charye, 
the pressure of the line may rise to such an extent 
that one of the line insulators may spark over, 
Two impulse waves with very steep fronts will then 
be released at the points of discharge, the crest 
values of these being the spark-over voltage of the 
insulation. These steep waves respectively move 
outwards along the line in each direction and will 
endanger the apparatus and appliances which are 
connected to the line. 
Since the end of a line and an earth connection 
|form two points of reflection, a travelling wave 
oscillation can develop, which will impress oscilla. 
tions on those configurations of the system which 
have an oscillatory characteristic, and severe reson. 
ance conditions may be initiated. Whether the 
stroke itself is an oscillatory discharge or an aperiodi:: 
discharge does not come into the question and the 
| frequent spark-overs of insulation in switch com 
| partments may be fully explained in this way 
| As regards the effects of pollution of the surfaces ot 





After one half-cycle the} insulators due to fog or mist, it is to be observed 


| that the are discharge to which such pollution can 
| give rise when operating at the normal frequency 
| of the system is not purely of an electrical origin, 
| but also partakes of a thermal nature and requires 
'a definite time to develop. For this reason it 
will be clear that the pressure breakdown under 
transient impulse waves is much higher than for 
pressure waves of 50 frequency. 

An overhead transmission line system is primarily 


damping due to the losses are taken into account, | the most exposed to pressure rises due to atmospheric 
it is found that the highest value for the pressure | electrical storms, and the study of the behaviour of 


suspension chain insulators, post insulators, and 


on the defective line about 4 times the peak | leading-in tube insulators under the action of impulse 


pressure waves is of great practical importance. A 


these figures corresponding to about 2-6 to 3/ typical impulse pressure-wave is shown in Fig. 83 
The most dangerous con-| and the characteristic quantities which define the 


shape and magnitude of this wave are as follows : 
O, = nominal start, V, = crest value, T, = time 


of front in yw sec., steepness of front in kV 


2 
T, 
per » sec., T, = duration of half value, and T, 

time to tail half value. A truncated or “ chopped” 
impulse wave is shown in Fig. 84. For such a wave 
the time to half-value is defined as it would be for 
the full wave if it had not been chopped. The 
‘“ spark-over impulse pressure’ for any appliance 
depends upon the crest value, the form, and the 
polarity of the impulse wave, as well as upon the 
atmospheric pressure and humidity. The * 50-per 


| cent. spark-over impulse pressure wave” is that 


to arcs to earth. Such arcs not only stress the impulse pressure wave with which, when it is 


system by excess pressure, but also the transformers, 
switches, and machines, by reason of the heavy 
short-circuit currents. As soon as the earth current 
in such cases reaches a value of about 5 amperes, 
excess pressures will be developed, while at smaller 
current values the arc will become quickly extin- 
guished. 

(20) Effects of Atmospheric Storms.—Excess pres- 
sures in high-tension systems due to atmospheric 
electrical storms are least amenable to calculation. 
The least dangerous type of excess pressure is 
the gradual building up of a static charge which, 
in the case of good insulation conditions of the 
system, will produce dangerously high pressures, 
but can be cleared effectively and safely by means 
of high resistances to earth. Lightning storms 
endanger a system not only by means of a direct 
stroke into the line, but also when such a stroke 


with the line pressures are pure sine waves, may| goes to earth in the neighbourhood of the line 
show a third harmonic at the star point to earth.|or when the stroke passes between neighbour- 
In the case of transformers with good magnetic | ing clouds in the vicinity of the lines. The in- 
return circuits, such as the shell type, dangerously | tensely strong electrostatic field to earth will 
high-pressure third harmonics may be developed. | collapse suddenly when a stroke occurs, and the 
In consequence of this special character of the | induced static charges on neighbouring lines which 
magnetisation curve of the iron, a sinusoidally | are at a considerable height above earth become 
varying flux in the iron core requires a magnetising | released, so that a high pressure to earth appears 
current with a large number of odd harmonics, | and the induced charge thus released divides ; the 
of which the 3rd is the most prominent. Since, | two portions then move in opposite directions along 
however, in a three-phase system, all harmonics | the line with the speed of light, each position being 





repeatedly applied to the object under test, about 
one-half of the applications will give rise to a spark- 
over either on the tail of the wave or at earliest, on 
the crést value. Such an impulse wave is charac- 
terised by its crest value, its time of front, and its 
time to half-value. The “ nominal spark-over time ” 
is the time which elapses from the nominal com- 
mencement of the impulse wave until the p.d. 
drops to zero, as is shown in Fig. 84. 

The impulse characteristic of a test sample gives 
the relationship between the spark-over impulse 
pressure and the spark-over time, for impulse 
waves of given polarity, of constant time of front, 
and constant time to half-value as shown in Fig. 
85, in which a indicates spark-over on wave front, 
6 spark-over on wave crest, and ¢ spark-over on 
wave tail. The impulse breakdown pressure of 
an appliance under test is the highest value of 
the impulse pressure used to obtain the break- 
down. If the breakdown occurs on the tail of 
the wave, the crest value for that wave is the 
breakdown pressure. If the breakdown takes 
place on the front of the wave, the value of the 
pressure at the moment of breakdown is the break- 
down pressure. The results of spark-over tests 
should be stated in terms of the relative air density 
p = 1, for t = 20 deg. C. and a pressure of 760 mm. 
of mercury, and, where possible, referred to the 
absolute humidity of I! gms. per cubic metre, 
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corresponding to a relative humidity of 63-5 per 
cent. at 20 deg. C. In any case, when giving the 
results of spark-over tests, the value of the absolute 
humidity during the tests must be given. 

(2!) Spark-Over Tests on Insulators Exposed to 
Atmospheric Electrical Storms.—Before considering 
the performance of high-tension insulators under 
impulse pressure waves, it is important to realise 
the characteristic influence of the electrode form 
on the breakdown pressure, as well as the effect of 
the polarity of the impulse wave. These effects 
are well shown by the results given in Fig. 86, 
which are taken from tests made in America under 
the conditions: temperature = 20 deg. C., pres- 
sure = 760 mm. of mercury, and absolute humidity = 
1] ums. per cubic metre, and for surge waves of which 
the duration of the half-value was 40 microseconds, 
in each case, one of the electrodes being earthed. 
Cathode-ray oscillograms show that, in the majority 
of surges due to atmospheric disturbances, the time 
to half-value is from 10 microseconds to 30 micro- 
seconds, and it is only in exceptional cases that such 
impulse waves have been recorded for which the 
time to half-value is as high as 100 microseconds. 
The impulse characteristic for insulators have 
generally been obtained with impulse pressure waves 
having the time to half-value of 50 microseconds or, 
in some cases of American data, 40 microseconds. 

The two full-line graphs in Fig. 86 refer to elec- 


| altered this, because there is almost no limit to the 


number of such weapons that can be simultaneously 
concentrated on the enemy. Where that concentra- 
tion is directed against an enemy equipped chiefly 
with armes blanches, the result is apt to be butchery, 
as it was, for example, at Senlac, Falkirk, Dupplin, 
Halidon Hill, Crécy, Poictiers, and Agincourt. Such 
disparity in armaments cannot be expected to last, 
though it may be said to have lasted longer than 
our forefathers had any right to hope, and some- 
thing very like it reappeared in the Battle of 
France. But in the limit, when both sides are 
armed with “* shooting ”’ weapons, the act of defence 
becomes indirect, for gun answers gun and the 
defence against rifle fire is rifle fire. The possibility 
of concentration inherent in the use of “ shooting ” 
weapons means that superior numbers confer an 
immediate superiority in the active combatant 
ranks, and the importance of this is greater than 
might be casually supposed. 

When opposed forces are armed with “ shooting ” 
weapons of equivalent quality, the losses of each 
side per unit time will be directly proportional to 
the numerical strength of the enemy. If } is the 
number of Blue combatants and r the number of 
Reds, then, mathematically : 

db 


dr 
3 = —™ and > tote bk 





trodes which are both pointed, while the dotted-line | 
graphs refer to point-to-plate electrodes. It will 
he seen that, except for gap lengths up to about | 
40 cm., all the graphs show a linear relationship | 
between the 50-per cent. impulse breakdown pressure | 
and the gap between the electrodes. It is also seen | 
that the breakdown pressure is greater when the | 
positive electrode is earthed. The effect of polarity 
on the breakdown pressure f >a given width of gap 
is much less for point-to-point electrodes than for 
point-to-plate electrodes. For a given width of | 
gap, therefore, the breakdown pressure is greatest | 
when the positive electrode is earthed. Statistical | 
data show that, in supply and transmission systems, | 
the negative impulse pressure waves are the more | 
frequent, although very high positive pressure waves | 
do occur and must be provided against. 
(To be continued.) 
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| 





LANCHESTER’S LAW. 


By Sirius. 

In a series of articles contributed to this journal 
towards the end of 1914 and entitled “ Aircraft in 
Warfare,” Dr. F. W. Lanchester enunciated an 
important law concerning the principle of war 
usually called by military writers the “ concentra- 
tion of force.’ It is no exaggeration to say that | 
this principle is merely a hollow phrase unless the | 
mathematical law governing its application is) 
recognised, and, although the law has received 
mention in ENGINEERING on several occasions during | 
the present war, it may be that some readers might | 
like to see it restated. Such restatement would, of 
course, come best from the author himself, and it | 
may appear that the present article resembles the | 
rendering of a classic by an orchestra in which a loyal 
but inexpert musician can be detected improvising | 
an ambitious strain or so of his own ean 
Much of what follows has been copied direct from | 
Dr. Lanchester’s original published papers and lacks 
the acknowledgment of quotation marks; but the 
passages where an oar has been shoved in can be 
distinguished by the sense—or, if not, by the splash. 
Concentration in the tactical sense, as distinct from 
the strategical or moral sense, is based on facts of 
. purely scientific character. In the earliest battles, 
the act of defence was positive or direct, because 
combats fought with armes blanches must be hand- | 


| 


to-hand combats. In such conditions, the numbers | 
.ctually wielding their weapons at any instant are | 
bound to be roughly equal on both sides, and it | 
follows that any margin in numerical strength | 
enjoyed by one side can only be brought to bear 
-equentially. Hence the fighting value of any | 
force of this kind is directly proportional to its 
numbers. 

The advent of weapons effective at a distance 


The symbols c and & are constants representing 
the fighting values of the individual Red and Blue 
units. Such value is usually assessable only as 
“ fire power per unit,” and if the contestants are 
similar (for example, battleships v. battleships, or 
riflemen v. riflemen) it should be expressible in terms 
of the rate of fire. If the fighting values of the 
individual units do not differ, c = k. 

If the two forces are to have equality, 


db dr 
b. dt r.dt 
when, from the initial differential equations :— 
—re —bk 
Ee oF 


whence c r? = k 6; or, the fighting strengths of the 
two forces are equal when the square of the numerical 
strength multiplied by the fighting value of the 
individual unit, on one side, is equal to that on the 
other side. This can be interpreted more generally 
in the statement that the fighting strength of a 
force is in proportion to the product of the square 
of its numbers and the fighting value of their 
individual units. Such, then, is ‘ Lanchester’s 
Law,” sometimes referred to as the “ N-squared ” 
Law. 

Let us proceed to a simple example of the Law, 
illustrating the weakness of a divided force. If an 
army of 50,000 Reds engages 70,000 equally well- 
armed Blues, the fighting strengths are in the ratio 
25:49 (not 5:7), and Blue, with an almost two- 
fold superiority, will wipe out his enemy and still 
be left with nearly 50,000 troops; but supposing 
Blue (or, come to that, Bliicher) be caught with his 
army divided into two corps of 40,000 and 30,000, 
which Red takes on successively, then the first 
clash will leave Red with (50,000)? — (40,000)? 
30,000, and the second engagement will be indeter- 
minate. 

As an example covering the fighting value of 
individual units, let it be supposed that a machine- 
gunner can discharge effectively aimed shots at 
sixteen times the rate of fire of a rifleman. How 


'many Blue riflemen will be an equal match for 


100 Red machine-gunners? Lanchester’s Law 
supplies the answer as 400, and, remembering that 
the basic assumption is of concentrated fire on 
the enemy, the kindergarten explanation of this 
answer is as follows: Blues will concentrate on one 


| machine-gunner the fire that would otherwise be 


distributed over four riflemen, so that (on the 


|average) he will only last one quarter the time ; 


and, despite his sixteenfold superiority in fire power, 
he will during his short life only do the work of 
four riflemen. 

The caveat must here be entered that, when the 
contestants are spraying one another at long range 
or “ firing into the brown,” the basic condition is 
violated and the value of the machine-gunner 
becomes more nearly that of the sixteen riflemen 


which the power of his weapon represents. Such 
violation is less probable in sea warfare than on 
land, for in naval engagements the individual unit 
—the ship—is always the gunner’s mark. The 
zonal torpedo fire of destroyer flotillas against a 
line of battleships appears, however, to be a mari- 
time example of “ browning.” 

At extreme range, where individual aiming is 
impracticable, 100 Blue machine-gunners should 
defeat 1,200 Red riflemen, because the latter will 
lose, in a given time, sixteen men to the Blue loss of 
one. But should the Reds advance so that each 
man becomes an individual target, the conditions 
of the equations will apply, and even if Red loses 
half his numbers in gaining his néw position, he 
must win the day ; because his strength is (600)? x 1 
against Blue’s (100)* x 16, or in the ratio 36: 16. 
If the battle be fought to the bitter end, 447 Reds 
will live to prove that it is the business of numerically 
superior forces to close to decisive range despite 
inferior armaments. 

It may be objected that unknown factors such as 
morale, weapon efficiency, armour, and the ‘‘ chances 
of war” render mathematical treatment ridiculous. 
The answer is that direct numerical comparison of 
the forces engaged or available is universal, being 
always carefully reckoned with by the authorities, 
and discussed ad nauseam in the Press. Such direct 
counting is a tacit acceptance of the validity of 
mathematical treatment, though more often than 
not it is performed without regard to the actual 
mathematical principles involved. 

Let us suppose that a decision has to be made, 
whether to build three eight-gun warships or two 
twelve-gun vessels of similar type. The obvious 
argument is that per gun, which is the unit of 
measure, the three eight-gun ships will occupy 
more building slips, need more men, more mach- 
inery, more armour, more fuel—more of everything 
—than the two twelve-gun ships. Moreover, the 
bigger ship will be a steadier gun-platform and 
should therefore shoot better in heavy weather. 
It is difficult to deny that, on the face of it, the two 
twelve-gun ships appear the better choice; yet 
the denial must be made, for the N-squared law 
indicates that the three eight-gun ships are together 
worth half as much again as their rivals. 

How far this conclusion would be borne out in 
actual practice is conjectural. The single example 
in the present war that could be taken as a guide 
is inevitably less simple than the one quoted above. 
In the Battle of the River Plate, a single German 
ship originally intended for commerce destruction 
was caught doing this by three British ships de- 
signed at approximately the same date to stop it. 
Their respective strengths are not easily equated, 
but if the weight, in hundreds of pounds, of shells 
fired at one discharge of the guns (excluding anti- 
aircraft guns) can be taken as a fair index, the 
Graf Spee was worth 48 units to the 15 of H.M.S. 
Exeter and the 8 apiece of the Ajax and Achilles, 
or an apparent British total of 31 units. When, as 
here, the individual ships of a force differ among 
themselves, the measure of total strength is the 
square of the sum of the square roots of the in- 
dividual strengths, orin this case (15+ +/8+ 1/8)? 
= 91. The N-squared Law therefore indicates that 
the concentrated value of Commodore Harwood’s 
squadron was nearly double that of the German 
warship, and in the event the latter was knocked 
out of the ring. 

Great caution must be exercised in making this 
sort of computation, because it does not take account 
of all the many relevant factors. When calculations 
of a similar character relating to weight of broad- 
sides were made by pamphleteers in 1778, to show 
that Admiral Lord Howe's fleet in North American 
waters was more than a match for d’Estaing’s, the 
Admiral remarked: ‘One might just as well 
reckon two boys ten years old a match for a man of 
twenty,” and the remark is by no means out of 





place here and now. The old-style naval engage- 
ments, between fairly large numbers of relatively 
simple ships exhibiting few differences, might repay 
study in the light of the N-squared Law. Here, 
Dr. Lanchester’s analysis of Trafalgar, or rather of 
Nelson’s memorandum to his captains before the 
battle, is of great interest. 





The memorandum expected that 40 British sail 





I2 


of the line would encounter 46 French and Spanish. 
Nelson's fleet was to be divided into two columns 
each of 16 battleships, and a third column of eight. 
If the enemy were found in line ahead, one of the 
main columns was to cut his line at about the 
centre while the other broke through it at about 
12 ships from the rear. The eight-ship division was 
to engage the rear of the Allied van three or four 
ships ahead of the centre, with the object of prevent- 
ing the van from taking any part in the main action. 
Reduced to N-squared symbolism, the memoran- 
dum can be expressed as follows. (i) In the opening 
action against the Allied rear, 32 British engage 23 
Allied ; result, (32)* — (23)* = 495, or 224 British 
survive. (ii) In the delaying action against the van, 
23 Allied ships engage 8 British; result, (23)* 
(8)? = 465, or 21} Allied ships survive. (iii) In the 








final clash between the remnants, 22} British engage 
21} Allied ships ; result, (22})* 214)? = 30, or 
54 British are left if the action is fought to the last | 
gasp. Had the battle been planned as one between 
coterminous lines, Villeneuve’s strength of (46)*| 
would have given him a superiority of 516 = (23)"| 
over Nelson’s strength of (40); in other words, | 
Villeneuve, after annihilating the British fleet, would 
haye been left with 23 ships. 

It will be seen that the chosen number of 32 British 
ships was, to the nearest digit, the exact number 
required to confer a two-to-one superiority in the 
action against the rear, and that it would have 
allowed the second action to be conducted on terms 
of equality even if the eight-ship detachment had 
failed to exact any toll from the Allied van. Also 
remarkable is the stated intention of cutting the 
enemy into two equal parts, corresponding to the 
degree of partition most unfavourable to Villeneuve ; 
for the sum of the squares of two parts summating 
to any number is least, of course, when those parts 
are equal. 

Dr. Lanchester suggested that the foregoing was 
more than a coincidence, and speculated as to 
whether Nelson was actually acquainted with the 
N-squared Law, concluding provisionally, however, 
that this was a case in which the dictates of experi- 
ence resulted in a disposition now confirmed by 
theory. The advantages of concentration had, of 
course, been recognised and applied by commanders 
before Nelson ; but the Trafalgar memorandum, 80 | 
far as the author knows, is the earliest example of 
a plan in precise conformity with the optimum | 








| 
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|convenient creed for nations not contemplating 


Thus, a Ju 88 or a Do 17, armed with two machine- | attacks on their neighbours. 


guns positioned for defensive fire, would find itself 


from eight guns. 


Assuming equal weapons—though 


Result—the Maginot Line. Evidence is lacking 


attack in 1940, or that it could then have been tiius 


attacked by a Hurricane I or Spitfire ITA, pooking | that the Maginot Line was overwhelmed by fro:.ta| 


the British machine-gun was quoted as having a con-| overwhelmed ; though the rapid developments in 
siderably higher rate of fire than the German—one/|the shape of paratroops and airborne weapons, 
would expect to find four duels going in favour of | made since that date, suggest that fortified lines of 


Britain for every one against, and something of the | this kind may be liable to be 


sort does seem to have happened. 
It does not appear safe, and it certainly is not 


*jumped.”” Ther 
}remain, however, many indications that the «x. 
| ponents of the defensive were then in the right, 


wise, to deny the possibility of simultaneous con- j and that the Allied armies in the Battle of Fraiice 
centrated fire from several aircraft against one | would have been wise to await the enemy in thir 


hostile machine ; and if the possibility be granted, 


|existing prepared positions. During the int-r. 


the result of a joint attack by three Hurricane ITB’s| war years, it had become a Staff College max: 


on one of the later German bombers, mounting four 


rear guns, could be equated thus : 


(3 x 12 108 ; 
(iy x 4 4. 


The theoretical ratio of 27:1 in favour of the 
Hurricanes is perhaps greater than a casual com- 
parison would have suggested. 

If such concentration is not tactically possible, 
the chances are still three to one against the German 
bomber engaged by a single Hurricane IIB; but a 
threefold superiority is not in the same street as the 
overwhelming odds conferred by the N-squared 
Law, and this makes one hope that tactical methods, 
and aircraft and armaments, are being developed 
on lines that will allow our airmen to profit by the 
Law. 

It will be recognised, of course, that the N-squared 
Law is not applicable to aerial bombing raids, in 
which the objective attacked is not an actively 
hostile force; because, even when the target is 


British strength 
German strength 


guarded by A.A. guns, the latter may be expected | 


to be sited so that they will not be endangered unless 
bombs are wilfully diverted for the purpose. There- 
fore, a numerically great attacking force will be 
intrinsically favoured in that its aircraft will divide 
the limited fire capacity of the defending batteries 
and thus will suffer less individual punishment 
than would be inflicted on those of a small force, 
and the numerical loss when attacking any given 
target is apt to be constant, and independent of the 
number of raiders. Hence the indications are that 
bombing formations should be as large as possible. 
The simple examples taken from land warfare, 
which have been used up to now in this article to 


| that the smaller force must on no account rush 
| out and attack its enemy in an “* encounter battle 
}and while, perhaps, this warning did not derive 
| from the N-squared Law, it does seem that such a 
| battle offers favourable scope for the Law’s opera 
tion, with a Dunkirk as a likely sequel. 

| The uninstructed student may conclude, ther 

| fore, that Lanchester’s Law may from time to time 
| become operative in land warfare, but that, on tl. 
| whole, the conditions necessary to ratify it a 
liable to be absent by reason of dissimilaritics 
between the units of the opposed forces and of 
factors such as “cover.” It may be instructive 
at some future date to analyse the tank battles 
| which took place in the Western Desert in the wint: 

| of 1941-42; in these the N-squared Law might b 
| expected to be valid if the tactics employed gave it 
a fair spin. It seems to the writer that the same 
| w appears to be working rather surely, both on 
land and sea, in the current stages of the war against 


Japan. 





CORROSION OF BURIED METALS.’ 


By J. C. Hupson, D.Se., A.R.C.S., T. A. BanFrecp, 
Ph.D., A.R.C.S., and H. A. Hotpen, B.Sc., A.R.C.S. 


ALTHOUGH extensive researches on the corrosion of 
| buried metals have been conducted in the United 
States by the National Bureau of Standards and to a 
lesser degree in the Netherlands by the Dutch Corrosion 
Committee, little systematic work in this field has been 
| undertaken in Great Britain. The subject has, how 
ever, been under consideration for some time by the 
Sub-Committee on Soil Corrosion of Metals of the 
Committee on Soil Corrosion of Metals and Cement 
Products of the Institution of Civil Engineers, on which 
the Iron and Steel Institute Corrosion Committee and 





application of the scientific principle enunciated in | illustrate the N-squared Law, have assumed the| the British Non-Ferrous Metals Research Association 


1914. It is difficult to deny that Dr. Lanchester’s 
analysis succeeds in imparting fresh life to what was 
already deathless. 

When Dr. Lanchester wrote his two classic articles, 
aerial combat had not progressed beyond occasional 
duels conducted with pistols and shot-guns, but even 


combat to be one between similar units. When 
this is not the case, it is clear that no straightforward 
application of the Law is valid, and it is likely that 
any attempt to equate the strengths of totally 
dissimilar formations would become a mere hodge- 
podge of mathematical symbols. No useful pur- 


| are represented. In fact, shortly before the outbreak 
| of war, a Panel of this Sub-Committee had drawn up 
| an extensive programme of tests on both ferrous ani 
| non-ferrous metals and alloys which had been adopted 
| by the Committee. This would have involved the 
provision and exposure of large amounts of representa- 
tive materials at numerous exposure sites in Great 


in those circumstances it was logical to predict that | pose would be served, for instance, by trying to! Britain. In principle, the Institution of Civil Engineers 
the N-squared Law would become particularly | represent the Battle of Cambrai in terms of z and y. | would have been responsible for finance, while the 


applicable to this sphere. 
this to happen invite quotation : 
observations will probably be found to apply to 
aerial warfare when air fleets engage in conflict, more 
especially so in view of the fact that aeroplane can 
attack aeroplane in three dimensions of space instead 
of being limited to two, as is the case with the battle- | 
ship. This will mean that, even with weapons of 
moderate range, the degree of fire concentration 
possible will be very great. By attacking from | 
above and below, as well as from al] points of the 
compass, there is, within reason, no limit to the 
number of machines which can be brought to bear | 
on a given small force of the enemy, and so a/ 
numerically superior fleet will be able to reap every 
ounce of advantage from its numbers.” 

Now it is a commonplace that this did not, in fact, 
come to pass, and even after the four years’ war it 
was permissible to doubt whether the result of an 
air battle was chiefly dependent on the numbers 
engaged. Such battles appeared to resolve them- 
selves into collections of duels, a condition in which 
(as has been stated) the theoretical advantage lies | 
in the direct numerical ratio of the opposed forces ; 
and this still seemed true of the Battle of Britain, as 
seen by a watcher on the ground. If the Battle of | 


Britain had gone in the direct ratio of the numbers 
engaged, we should now be singing a very different 
tune. As it was, not only did the initiative of | 
combat lie 


with the defenders, 





|in the combatants’ coming to 


to poke its head up during the earlier campaigns 
on the eastern front, but elsewhere there is hardly 
a sign of it. 

The main offensives were ordinarily preceded by 
intense artillery bombardments which, if they 


| became artillery duels, were perhaps susceptible 


to mathematical analysis,* but the actual infantry 
assault was almost always made against an en- 
trenched opponent, thus violating the hypothesis 


| of concentrated fire on which the Law is based. In 


the final stage, where such an assault did result 
“push of pike,” 
we have seen that its result would be expected to 


| depend on the direct ratio of the numerical strengths 


rather than on the ratio of their squares. 

The student is forced, therefore, to put the Law 
aside and to seek other portents; such as, for 
instance, the very common dictum that, in Western 


| Front conditions, an offensive could not be expected 
| to succeed unless it was mounted with a threefold 


superiority of numbers in the sector concerned. 
Hence, via Marshal Petain’s weighty book Verdun, 
which is thought to have exercised a tremendous 
influence on French military dispositions, to a belief 
in the power of the defensive which made a very 








* Dr. Lanchester indicated the principle underlying 


but the British | the analysis of this kind of contest. 





His reasons for expecting | In the history of the four years’ war, one can perhaps | [ron and Steel Institute and the British Non-Ferrous 
“.. . The same /| discern the N-squared Law making a faint effort | Metals Research Association would have supplied the 


specimens required for the tests and undertaken the 
experimental work. It was clearly necessary to post- 
pone the execution of this programme until circum- 
stances were more propitious, but it was decided to 
undertake immediately certain preliminary experi 
mental work to pave the way for the major research 
referred to above. 

The conduct of this preliminary work has been greatly 
facilitated by a financial grant by the Institution of 
Civil Engineers to the Corrosion Committee, which is 
acknowledged with appreciation. The present paper 
is iftended to cover the results obtained during the 
first year of this initial investigation. This has been 
devoted to a detailed examination of a series of speci- 
mens of various irons and steels that had been buried 
| in a number of clay soils for three years and to inves- 
tigating whether the corrosion of a buried metallic 
specimen can be determined without removing it from 
| the soil by measuring the change in its electrical 
| resistance. 
| The tests on the buried specimens of iron and steel 
| were undertaken, with the kind collaboration of the 
Mid-Wessex Water Company, in the neighbourhood of 
Binfield, near Wokingham. The main object of the 
work was to ascertain how far the conditions of exposure 
affect the experimental results and thus obtain informa- 








* Paper entitled *‘ Tests on the Corrosion of Buried 
Ferrous Metals,’ submitted by the Joint Corrosion Com- 
mittee of the Iron and Steel Institute and the British 
Iron and Steel Federation to the Iron and Steel Institute, 
for written discussion. Abridged. 
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tion that would ensure the avoidance of gross errors 
when it was found possible to proceed with the more 


extensive experimental programme. The effects of 
different depths of soil cover, of the orientation of the 
specimens with regard to the trench and of the proxim- 
ity of dissimilar metals, i.e., iron and zinc, have been 


studied. In addition, the opportunity was taken to 
compare the resistance to corrosion of several different 
types of irons and steels by burying a representative 
selection of the materials already exposed by the 
Corrosion Committee in their atmospheric and marine- 
corrosion tests, together with two cast irons kindly 
provided by the Staveley Coal and Iron Company, 
Limited. An unambitious attempt was also made to 
correlate corrosion with soil conditions by burying sets 
of specimens of three materials only in each of six 
trenches, dug at sites where examination of the soil had 
been previously earried out in connection with the 
laying of a new pipeline. A further examination of 
soil samples removed from the actual trenches was 
made at the conclusion of the tests. 

lhe total number of specimens exposed in the six 
trenches was 95, of which 86 were cast iron, ingot iron, 
wrought iron or steel, and 9 zinc. The wrought irons 
ind steels were mostly in the form of “ flats’ with a 
standard size of 15 in. by 10 in. by in. Two cast irons 
were tested: vertically-cast cast iron, represented by 
curved specimens sawn to the standard dimensions 
from a 15-in. pipe with an average wall thickness of 
v-46 in., and sand-cast cast iron, cast individually to 
size 15 in. by 10 in. by about 0-46 in. thick. The steels 
comprised 1 per cent. chromium; 0-60 per cent. 
chromium, 0-50 per cent. copper; 0-21 per cent. 
carbon; and 0-23 per cent. carbon, 0-50 per cent. 
copper specimens. Zine specimens in the form of 4-in. 
sheet, 15-in. long by 10-in. wide, were supplied through 
the kindness of I.0.I. Metals, Limited. All the speci- 
mens were weighed and their length, breadth and thick- 
ness were recorded. Each surface was examined, parti- 
cular attention being paid to scratches, the removal of 
rolling seale and any surface imperfections that might 
subsequently be mistaken for pits. The positions of 
iny such major defects were noted by means of co- 
ordinates. In the case of the ingot iron, wrought irons, 
ind steels, tests were made both on specimens carrying 
rolling scale and on specimens that had been descaled 
by pickling. This pickling was carried out by immer- 
sing the specimens in 20 per cent. by volume sulphuric 
acid at 40 deg. C.; 0-05 per cent. of di-orthotolyl- 
thio-urea was added to the bath as an inhibitor.* 

The six trenches in which the specimens were exposed 
were dug at points along the 14-in. main of the Mid- 
Wessex Water Company running from Beenhams Heath 
to Wokingham Reservoirs. The trenches were parallel 
to the pipe, the actual sites being near the positions of 
test holes, where samples had been taken for analytical 
and bacteriological analysis shortly before the pipe 
was laid. The trenches varied in length from 42 ft. to 
7 ft.6in. ; they were about 2 ft. 3 in. wide by 3 ft. 6 in. 
deep. 
vating and filling the trenches, with the result that the 
sub-soil, top soil and turf remained in their normal 
positions after the specimens had been buried. Expo- 
sure was continued for three years, from September, 
1937, to September, 1940. 

After exposure the iron and steel specimens were 
dry scratch-brushed to remove as much of the earth 
as possible. They were then thoroughly scratch- 
brushed under the cold-water tap, brushed with soap 
and water, and finally sponged with hot water. 
zinc specimens were scrubbed under the tap with an 
ordinary scrubbing brush, and the preliminary cleaning 
was completed by scrubbing with soap and hot water, 
using a nail brush. After drying they were polished 
with a soft cloth. The rust adhering to the iron and 
steel specimens after scratch-brushing was removed by 
immersing them in the pickling bath already described. 
In the case of most materials, the inhibitor present 
prevented any appreciable loss of metal, but when 
necessary a blank correction was applied for this by 
enclosing one specimen of each series in a lead hood 
attached to a gas burette ; the rate of hydrogen evolu- 
tion was measured and the amount of metal dissolved 
was calculated from this. After the specimens had been 
reweighed, their surface was examined. The exact 
location of the pits was noted and the five deepest on 
each face were measured with a spherometer. As a 
general rule no pit was measured if it was obviously 
less than 10 mils (0-010 in.) deep. 

Specimens of ingot iron, vertically-cast iron and 
sand-cast iron were exposed at an average depth of 
35 in. to the centre of the specimens (30-in. cover) 
in each of the six trenches. The cast irons were 
exposed as received from the foundry, but the ingot 
iron was first descaled by pickling. The average loss 
in weight of specimens of all three materials was 





* The use of this compound as an acid inhibitor is 
governed by patents owned or controlled by Imperial 
Chemical Industries, Limited, who presented a supply 
of the material for the pr'sent purpose. 


The usual procedure was followed when exca- | 


| when buried in the soil. 
distinction to atmospheric corrosion the addition of | wo 
| yield no information concerning the rate of pitting. 
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186 g. in three years, which is equivalent to an annual 
corrosion rate of 1-5 mils. This figure may be com- 
pared with values of 4-3 mils per annum observed 
over five years’ exposure to an industrial atmosphere 
at Sheffield, and to 4-8 mils per annum for steel 
immersed in sea-water at Gosport for fourteen months. 
It may be concluded that the general rate of corrosion 
of ordinary ferrous materials in these soils is not unduly 
severe. If the rate of general corrosion were assumed 
to remain constant at 1-5 mils per annum, 170 years 
would be required to corrode through a pipe with a 
}-in. thick wall. This calculation also assumes, no 
doubt incorrectly, that the attack is and will remain 
uniformly distributed over the whole surface, and 
takes no consideration of pitting, which is discussed 
below. It may be added that the maximum loss in 
weight of any one specimen was 275 g. for an ingot-iron 
specimen; the minimum was 100 g. for a specimen 
of sand-cast cast iron. Thus, the overall variation in 
the rates of corrosion including different materials and 
all trenches was 2-75 to 1. 

It was found that the deepest pits observed on any 
one specimen of each material were :— 


Material. Mils after 3 Years. 
Vertically-cast cast iron ans 44 
Sand-cast cast iron ons ont 78 
Ingot iron on 58 


The mean value of these maxima for the three differ- 
ent materials is 60 mils, or 20 mils (0-020 in.) per 
annum. It is interesting to note that this figure is 
three times greater than the mean value for the average 
depth of the 20 deepest pits. There is reason to 
believe, from the previous work conducted in the 
United States, that the rate of pitting would decrease 
with time, but if a rate of 20 mils per annum were 
maintained, an unprotected }-in. thick pipe wall would 
be perforated in 124 years; the life calculated from 
the average figure for the 20 deepest pits, 6-7 mils per 
annum, would be three times greater or approximately 
40 years. These figures tally better with practical 
experience than the life deduced from the average rate 
of general corrosion. 

The effect of the presence of rolling scale on the 
specimens was studied by exposing duplicate sets of 
|eight different materials in the as-rolled and in the 

pickled conditions, respectively. It is evident that 
| the rolling scale has protected the specimens appre- 
| ciably, since in all cases the loss in weight of the pickled 
| specimens was greater than that of the corresponding 
| as-rolled ones. The observed differences ranged from 
19 g. to 49 g. per specimen according to the material, 
| but the differences in the weight of metal corroded 
| were greater than this, since the weight of rolling scale 
| on the specimens, some of which would also be removed 
| by the corrosion of the underlying metal, varied approxi- 
|mately from 37 g. to 55 g. As would be expected, 
| much of the scale remained, after exposure, on some of 
the materials; the average amounts ranged from 
| 70 per cent. on the chromium-copper steel to practically 
none on the ingot-iron specimen. It is known that, 
}in marine corrosion, the presence of rolling scale on 
steel tends to promote pitting. It is surprising, 
therefore, that the protection of the metal by the 
| rolling scale has not been achieved at the expense of 
| an increase in the depth of pitting. On the contrary, 
it was clear that the advantage, if any, in this respect 
| lay with the as-rolled surfaces. 
| It may be concluded that differences in the com- 
| position of iron and steel within the range of materials 





The | tested are of minor importance in determining the 


resistance of ferrous materials to general corrosion 
In particular, in contra- 


| small amounts of copper to iron and steel has no effect 
in retarding corrosion under these conditions. Similar 
conclusions were deduced by the National Bureau of 
| Standards from the extensive tests carried out by them 
| in the United States. 

The effect of the depth of burial was investigated 
by burying some pickled ingot-iron specimens at four 
different depths in a trench, namely, at 9 in., 17 in., 
25 in., and 33 in., respectively, measured to the centre 
of the specimens. Two sets were exposed; in one 
case they were buried with the surfaces horizontal 
and in the other with the surfaces vertical. In both 
cases the axis of the specimen was parallel to the sides 


the depths of the maximum pits, but average pitting 
was greater for vertical specimens than for horizontal 
ones. In both cases there was a significant decrease 
in pitting with increasing depth of burial. It should 
be noted, too, that the under surfaces of the two 
horizontal specimens at 9 in. depth were appreciably 
more pitted than the upper surfaces. These specimens 
were found to have very concentrated pitting with 
large apparently little-attacked areas on the underside, 
whereas their upper surfaces were pitted generally to 
a moderate extent. The slightly attacked areas on 
the undersides may not have been in good contact with 
the soil, owing to the local trapping of small pockets 
of air when the specimens were buried. 





of the trench. No systematic difference was found in | 





In order to test the effect of the proximity of dis- 
similar materials, three sets of ‘five, specimens, each 
consisting of two specimens of ingot iron sandwiched 
between three specimens of zinc, were buried in a 
trench at a depth of 31 in. (26-in. cover). The speci- 
mens were arranged with their faces vertical, trans- 
versely to the trench, and the distance between them 
was uniform in any one set, being 12 in. in the first 
set, 6 in. in the second, and 3 in. in the third. On 
considering the results, four facts present themselves. 
(i) The loss in weight of the ingot iron has been reduced 
by the proximity of the zinc. The mean loss of the 
ingot iron in the three sets is 120 g. as compared with 
170 g. for vertical specimens buried at 33 in. in the 
same trench. (ii) The losses in weight of the speci- 
mens bear no relationship to the distance between 
them. It is, however, interesting to note that in the 
second set (6-in. spacing), where the ingot-iron speci- 
mens have lost least in weight, the zincs have lost the 
most. The average loss of the zinc is roughly half that 
of the ingot iron for the three sets. (iii) The pitting 
of the ingot iron has been appreciably reduced by the 
zinc. The specimens under discussion showed very 
little pitting attack after exposure and their surfaces 
were good. (iv) The depths of the deepest pits are 
appreciably greater for zinc than for ingot iron. In 
both cases there is little difference between the depth 
of the deepest pit at 12-in. and 6-in. spacing, but at 
3-in. spacing there is a substantial increase. 

As already stated, samples of soil were taken for 
examination from all six experimental trenches. The 
results have been compared with the values observed 
for the corrosion of the specimens in the different 
trenches, but no correlation has been found between 
the corrosion and any of the soil characteristics 
examined. It is probable that this lack of correlation 
is due to the fact that all the soils were essentially 
of the same type and that the relatively small differ- 
ences in the average corrosion rates in the various 
trenches are also due to this cause. 

Principle of the Electrical-Resistance Method.—A 
method in which the change in the electrical resistance 
of metallic specimens was used to determine their 
corrosion was developed by one of the authors in 1929* 
and was successfully applied to a study of the atmo- 
spheric corrosion of non-ferrous metals. The method 
depends on the fact that the surface of the specimen 
is converted by corrosion into corrosion products 
which are either removed by rain, or, if left in position, 
are extremely poor electrical conductors as compared 
with the original metal. If the cross-section of the 
specimen is sufficiently small, the effect of corrosion 
on its electrical resistance is appreciable and may be 
easily detected with simple apparatus. 

It seemed possible that the method would also be 
of value in the case of buried metals. It should be 
practicable, by taking leads to a point above ground 
from the ends of a buried specimen of suitable design, 
to follow its corrosion by periodic measurements of 
its electrical resistance, whilst leaving it undisturbed. 
This procedure would have the great advantages of 
enabling corrosion/time curves to be determined for 
the same specimens and of reducing the considerable 
labour involved in preparing, burying, excavating and 
examining the numerous sets of similar specimens 
that have to be exposed in order to make successive 
determinations by the loss-in-weight method. On the 
debit side it must be recognised that electrical resistance 
measurements are most conveniently made on speci- 
mens of small cross-section, such as coils of wire of. 
say, 4 in. diameter, the behaviour of which may bear 
no quantitative relationship to the corrosion of massive 
specimens, such as 6-in. pipes; moreover, they would 


which is often of paramount importance. Despite 
these limitations, the electrical-resistance method 
should prove a useful supplement to the more usual 
loss-in-weight and pit-depth tests on massive specimens ; 
for instance, it might prove a convenient means of assess- 
ing the relative corrosiveness of different types of soils. 
Since corrosion, even in the most aggressive soils, is 
comparatively slow, the experimental method adopted 
consisted in burying a helix of mild-steel wire in the 
soil and corroding this artificially by electrolysis. 
From time to time the electrolysis was discontinued for 
a few moments while the resistance of the helix was 
being determined. The number of ampere-hours used 
for the electrolysis was determined at each stage, and 
at the end of the experiment the theoretical loss in 
weight was calculated from the total by Faraday’s law. 
This value was compared with the observed loss in 
weight of the helix so as to give a figure for the efficiency 
of the electrolysis, which was found to range from 
74 to 95 per cent. The results obtained have made it 
clear that the essential purpose of the experiments has 
been achieved. It can be concluded that it is possible 
to follow the change in the electrical resistance of speci- 
mens buried in the soil and that this changeis a reasonably 
good indication of the extent to which they have corroded. 





* J.C. Hudson, Trans. Faraday Soc., vol. 25, p. 177 (1929). 
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WELDING ELECTRODES. 


In order to show how important economies can be 
effected in the use of arc-welding electrodes, Messrs. 
Lincoln Electric Company, Limited, Welwyn Garden 
City, Hertfordshire, have issued some recommenda- 
Since there 
is a considerable number of factors which have a bearing 
on the most effective use of electrodes, it is perhaps best 
to comment first on the influence of variations in the 
Every elec 
trode manufactured is designed to operate at a certain 
The 
examples of welds shown in Fig. 2, on the opposite 
page, illustrate the effect of departures from the 
They are not examples ad 
of welded seams, but simply lines of weld metal 
deposited with shielded-arc electrodes on a piece of} 4 
plate, the sectional elevation showing the amount of 
penetration and the shape of the bead, and the plan 
The bead at a 
exhibits good practice and was made with the normal 
In b 
the current is too low ; inc it is too high. The voltage 
The speed is too low 
Beads c and f are too wide 
and 6, d and f too deep, and the penetration in 5, e 


tions, a summary of which is given below. 


current supply, which is a basic factor. 


voltage and within a specified current range. 


designed current conditions. 


showing the appearance of the bead. 
current and voltage, and the speed also normal. 


is too low in d and too high in e. 
in f and too high in g. 


and g is too shallow. 


The examples in Fig. 2 being illustrative only, a 
further series of welds more nearly approaching actual 
The seven specimens here 
shown all have a very common type of seam, that is, 
the fillet employed in welding plates at right angles to 
In this connection the importance of 
making a good fit between the plates to be joined 
With a right-angle seam having 
a fillet on both sides, when there is a gap of 4 in. 
between the plates the cost of the deposited weld metal 


work is illustrated in Fig. 1. 


one another. 


must be emphasised. 


is increased by approximately 50 per cent. over that 
required with plates in close contact. 
be 4 in., the cost is doubled. The actual figures on 
which this comparison is based included the cost of 
the electrode, cost of labour, overhead charges, and 
cost of current. Admittedly, it may be more expensive 
to spend time on good fitting, but, on the whole, 
money expended on this operation is more than saved 
by the decreased cost of welding, to say nothing of the 
saving of steel. The characteristics of the welds seen 
in Fig. 1, as well as the variations of practice which 
have caused the obvious differences in appearance, are 
set out in Table I. It will be noted that the electrode 
* burn-off ” rate, the weld penetration, the appearance 
of the weld and the sound of the are are affected in 
varying degree with departure of the three factors, 
current, voltage and speed, from the normal. Example f 
in both Table I and Fig. 1 is wholly normal. 

With regard to the type of electrode used it is stated 
that, while the general purpose electrode will produce 
satisfactory welds under virtually every condition, the 
use of special electrodes, such as the heavily-coated 
fast-flowing types, would prove more efficient. The 


choice of electrodes is primarily determined by the | 


physical properties required by the type of joint, the 
position of the welded seam (whether it lies horizontally, 
vertically, overhead, or horizontally on a vertical plane), 
and the condition of the fit of the assembled parts ; but 
in any case the specific recommendations of the elec- 
trode manufacturers should be taken into consideration. 
The electrode coating, if not correct, will cause rejects 


ELECTRODE CONSERVATION 


MESSRS, LINCOLN ELECTRIC COMPANY, LIMITED, WELWYN GARDEN CITY. 


Should the gap 














IN ARC WELDING. 
































not only of the electrodes themselves, but, possibly, of | 


the welds produced. It should be 
the coating not only produces the 


of penetration or fusion, the shape of the beads, and 
the physical properties and composition of the deposit. 
Present-day electrodes are clearly described by the 
manufacturer and classified by British Standard 


Specifications with regard to the quality of the weld | 


they will produce. The stresses to which the fabricated 
part will be subjected should be calculated and the 
electrodes chosen to meet design requirements. 
Fast-flowing types of electrode should be selected 
wherever practicable, and those which also keep spatter 
and slag loss at a minimum. All spatter is obviously 
a waste of weld metal and since the loss from this varies 
with different types, electrodes with excessive spatter 
should be avoided. It is equally clear that anything 
but a flat bead is also wasteful, not only in the welding 
electrode itself, but in time and power when it is desir- 
able that excess metal on a welded joint should be 
removed. An electrode of the largest diameter that 
can be handled effectively on the job should be used ; 
the cost of welding goes down as the electrode size goes 
up. The effect of changing electrode size is indicated 
in Table II. Lines (1) to (4) hardly call for comment. 


The deposit in pounds per hour in line (5), and the | 


efficiency of the set both increase with increased size as 
would be expected. The kilowatt input, in line (7), also 
increases and it might be assumed at the outset that 
this would increase the welding cost, though it does not 


remembered that | 
protecting shield, | 
but also controls the fluidity of the metal, the degree | 


i 
i 
zs a. 
Fie. 1. Fimtet WELDS MADE UNDER DirFrERENT CONDITIONS. 
TABLE I. 
Reference Are 
Letter Burn-off Penetration Appearance 
“ — — of Fusion of Sound 
Fig. 1 Current Volts Speed. Electrode. (Crater). Bead. of Are 
a Low Normal Normal Practically Not very On top of Irregular 
the same deep nor plate, not spluttering 
as for f well defined as much Some 
overlap as crackling 
with bare rod 
h High Normal Normal Coating is Deep long Broad thin Regular 
consumed crater bead explosive 
at high rate Good fusion sound 
| Should be 
carefully 
| watched 
| e Normal Low Normal Coating too Small High bead :; Hiss, plus 
close to crater not as steady 
Touches pronounced splutter 
molten as for low 
metal] am perage 
resulting in but somewhat 
porosity broader 
d Normal High Normal Drops at end Wide and Wide Soft sound . 
of electrode rather deep Spattered plus hiss 
flutter and and few 
then fall crackles 
Into crater 
¢ Normal Normal Low Normal Crater Wide bead Norma! 
normal overlap large ; 
base metal 
and bead 
excessively a 
heated 
f Normal Normal Normal Normal Fairly deep Excellent Spluttering 
appearance and well fusion hiss, plus 
Coating burns defined. No overlap. sharp 
evenly crackling 
q Normal Normal High Normal Small Small bead Normal 
rather undercut ; 
well-defined reduction in 
crater. bead size and 
undercutting 
depends on 
speed and 


do so when the amount deposited is taken into con- | 


sideration ; the power cost per pound deposited with 
a }-in. electrode is only 78 per cent. of that with a 
}-in. electrode while the cost of interruptions per pound 
consumed with the larger electrode is only 10 per cent. 
of that with the smaller’ electrode. This 
apparent from the markedly fewer interruptions 
needed with the larger electrode as indicated in line (8), 
it being explained that the interruptions referred to 
are those involved in removing electrode stumps and 
inserting new electrodes. The cost per pound of metal 


deposited was given by Messrs. Lincoln Electric Com- 


will be | 


amperage 
pany in detail for each size of electrode in Table II, 
under the heading of labour, overheads, power, elec- 
trode, and interruptions, including overheads: but. 


since costs are not invariably fixed, the point of their 


decrease with increase in size of electrode is perhaps 
better brought out by a relative comparison. The total 
cost, as arrived at by the addition of the several items 
mentioned above, has been converted, therefore, into a 
percentage of the smallest electrode, taking this as 100. 
and the result is given in line (9). The relative saving 
by using a larger electrode is set out in line (10). Thus, 
if a ¥-in. electrode is used instead of one of } in., there 
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. 2. BEADS FORMED UNDER 


DIFFERENT WELDING CONDITIONS. 


TABLE II. 








Diameter of electrode, in. d . } | fe 3 | ; | ts | ; 
1) Amperes ; ‘i na ; 110 130 150 250 325 425 
Are voltage .. a et . ° 24 25 26 30 | 34 33 
Kilowatts at are 2-64 3°25 3-9 7-5 | 11-1 16-1 
4) Consumption rate, lb. per hour .. 2-6 3-3 3-95 | 7-5 | 10-7 | 16-2 
Deposit, Ib. per hour (50 per cent. oper- | 
ating factor) ae os 0-87 1 1-32 | 2-5 3-57 5-4 
Efficiency of set, per cent. 47 0 51 55 59 59 
7) Kilowatt input =< - . , 5-6 6-5 7°65 13-65 18-8 27-3 
%) Interruptions per Ib. of electrode consumed is 12 ~ 5 3 2 
)) Relative cost per Ib. deposited, per cent 100 68-8 57-4 33-6 25-2 18-6 
0) Relative saving by using next larger 
electrode, per cent. % ne 31-2 16-5 40-1 24-8 26-2 
oui seliteicieendiaieniatmni ited U ey ! = 
would be a saving per pound of metal deposited of up|] THE AVRO ** LANCASTER.’’ HEAVY 


to 31-2 per cent. The difference is even more striking 
when a }-in. electrode is substituted for one of ¥ in., 
the calculated saving in this case being 40-1 per cent. 
Another advantage of using the largest diameter 
electrode that is convenient is that longer electrodes 
are available, thus reducing the number of interruptions 
and, perhaps even more important, reducing the number 
of stumps. Electrodes 18 in. long should be used for 
diameters of } in. and over, but care should be taken 
not to bend them. It is stated that this generally 
innecessary habit may waste from one-quarter to one- 
third of the electrode, whereas with straight electrodes 


the maximum of deposited weld metal can be got from | 
The electrode can be used for the entire | 


each rod. 
length of its coated surface. The electrode should be 
gripped in the holder at its extreme end and the type 
of holder employed should permit of the electrode being 
used down to the last inch. A common average figure 
for electrode stumps is 2 in. long. This can be reduced 
in nearly every case ; even the utilisation of $ in. more 
f the stump saves 2-78 per cent. on an electrode 
18 in. long, assuming the stump to be reduced to 1} in. 
long instead of 2 in. The stumps should be collected 
and returned as salvage. 

Another direction in which economy is welding is 


possible lies in the use of up-to-date welding generators. 


Compared with earlier types these have a much higher 
capacity and much greater efficiency ; thus, in a com- 
parative test a modern 40-volt generator was shown to 
produce 7-7 in. of joint per electrode as against 6-6 in. 
for an older machine. It is scarcely necessary to point 
out that welding electrodes may be conserved and pro- 


duction expedited and cheapened by using the simplest | 


type of joint consistent with strength, this simplicity 
requiring less machining as well as less electrode metal. 








DETERMINING THE WALL THICKNESS OF CASTINGS.— 
\ method of determining the thickness of a metal wall 
from one surface only is described in a recent issue of 
The Foundry Trade Journal. The authors, Messrs. B. M. 
and \W. M. Thornton, state that the method consists 
essentially in comparing the electrical resistance of the 
metal wall under test with that of a similarly-shaped wall 
of identical material, the thickness of which is known. 
For castings, a current of 10 amperes is employed, and 
this is supplied from a 6-volt or 12-volt battery to two 
contacts held against the metal wall and spaced from 
2 in. to 3 in. apart. The thickness of the wall, corre- 


BOMBER. 


| THe latest addition to the heavy bombing aircraft 
of the Royal Air Force is the Avro Lancaster bomber, 
which has been designed by Messrs. A. V. Roe and 
Company, Limited, Manchester, whose chief designer 
is Mr. R. Chadwick, F.R.Ae.S. Some photographs of 
this aircraft, some of which have been employed already 
on several heavy raids on German industrial areas, are 
reproduced on page 130. The Lancaster is now in 
| production in the various factories of the Avro group, 
as well as in those of other important British aircraft 
manufacturing concerns ; it is also being produced on 
a large scale in a Canadian aircraft factory. 
| The general appearance of the machine is best illus- 
| trated in Fig. 1, which shows it practically ready to take 
off. Fig. 2 is a similar view of the machine being pre- 
pared for flight and another can be seen to a small scale 
| in the air above it. As will be obvious, it is a four- 
engined mid-wing cantilever monoplane, the engines 
being of the Rolls-Royce Merlin XX type; other 
| engines, including the Bristol Hercules, are also being 
| fitted. The Lancaster is of all-metal construction and is 
fitted with retractable undercarriages, one of which can 
| be seen in Fig. 3; the casing which encloses the under- 
carriage in flight is also clearly shown in this illustration ; 
the undercarriage wheels are 5 ft. 6 in. in diameter. The 
jengines each develop 1,260 h.p. at an altitude of 
12,250 ft., with the low gear ratio of the supercharger 
| drive in operation, while with the high gear ratio the 
| power developed is 1,175 h.p. at 21,000 ft. The 
| engines drive three-bladed propellers which are 13 ft. in 
diameter and fully feathering. The length of the 
| machine overall is 69 ft. 4 in., the height 20 ft., and the 
| wing span 102 ft. The gross wing area is 1,297 sq. ft., 
| and as the weight of the aircraft, fully loaded, is approxi- 
| mately 30 tons, the wing loading appears to be about 
| 52 Ib. per sq. ft. The fuselage is 8 ft. 2 in. deep and 
|5 ft. 9 in. wide, and the length of the bomb compartment 
| is 33 ft. ; the full load of bombs is approximately 8 tons. 
|The bomb doors in the bottom of the fuselage can be 
| seen, partly open, in Fig. 3. The Lancaster has a maxi- 
mum speed of about 300 miles per hour and the maxi- 
| mum range is approximately 3,000 miles. The arma- 
| ment consists of ten Browning guns of 0-303 in. calibre 
| mounted in four gun turrets located as follows: one in 
| the nose, one mid-upper, one mid-under, and one in the 
tail. 
The main feature of the design of the Lancaster is 


machine, shows the casings of the two starboard engines 
removed and illustrates the ease with which access to 
the engines can be obtained. The design also lends 
itself to rapid and relatively cheap production, the 
aeroplane being constructed of components which are 
manufactured as separate self-contained units, easy to 
transport and assemble. The fuselage is built up of 
transverse formers with continuous longitudinal 
stringers, and the main wing is of two-spar construction, 
each spar consisting of a top and bottom extruded 
boom bolted on to a single thick-gauge web plate. The 
wing ribs are aluminium-alloy pressings, flanged and 
swaged for stiffness. The tail plane, part of which can 
be seen in Figs. 1 and 2, is built up in a similar manner 
to the wing and has fins and rudders mounted at the 
extremities. The entire aircraft structure is skinned 
with aluminium-alloy sheets, held in place by flush 
riveting to give a smooth external surface. The under- 
carriage, previously mentioned, is completely retract- 
able inside the inboard engine nacelles and is operated 
hydraulically. Doors, shown open in Fig. 3, are con- 
nected to the retracting gear and these give a smooth 
nacelle surface when the undercarriage is retracted. 
Fuel is carried in six self-sealing tanks in the wings. 
De-icing equipment is provided. A dinghy is carried in 
the centre-section trailing-edge portion of the wing and 
is released automatically in a crash landing, but can 
also be released by hand. 

A total crew of seven can be carried. As will be 
clear from the illustrations, a canopy is fitted over 
the pilot’s cockpit, which gives an excellent view in 
all directions, including aft. Inside the canopy, imme- 
diately aft of the pilot’s seat, is the fighting controller’s 
seat, and from this position he has an excellent view 
in all directions. Slightly aft of the fighting controller 
is the navigator’s station, where a spacious table and 
adequate stowage for charts, etc., are provided; an 
astral dome is fitted in the roof of the cabin. The 
wireless operator’s station is at the rear end of the 
navigator’s table, just forward of the front wing spar. 
An armour-plated bulkhead is fitted across the centre- 
section portion of the fuselage at this point, and is 
arranged so that it will open up for access on either 
side of the centre line. The back of the pilot’s seat is 
also armour-plated, and there is armour-plate protection 
behind his head. Certain other vulnerable parts of 
the aircraft structure and of the turrets are also armour- 
plated, and at the fighting-controller’s position special 
bullet-proof glass is fitted. Within the fuselage centre 
section the oxygen bottles are stowed in a crate, the 
top cover of which is upholstered so that it forms a 
comfortable bed, in conjunction with an adjustable 
back rest. In the fuselage aft of the rear spar, are 
fitted the mid-upper turret and mid-under turret, 
previously mentioned, and stowage equipment for 
flares, emergency rations, flasks, etc., is provided. 
The ammunition boxes are located in this part of the 
fuselage and ammunition is delivered to the tail turret 
by means of tracks. A walk-way is provided along the 
whole length of the fuselage, the main entrance door 
to which is located on the starboard side, just forward 
of the tail plane. A ladder is carried to give access 
to the door, the ladder being stowed in the fuselage 
during flight. At suitable points throughout the 
fuselage, escape hatches are provided for all members 
of the crew. 

The bomb-aimer’s station is in the nose of the fuse- 
lage below the front turret and forward of the pilot’s 
cockpit. All the bomb-sighting equipment is located 
at this point and the bomb-aimer takes his sights 
through a clear vision window. The bomb compart- 
ment is contained within the fuselage form, and the 
the cabin floor above, which is of robust construction 
and constitutes the backbone of the fuselage, has been 
designed to take housings to carry the various types 
of bomb employed. The two large doors,” previously 
referred to, are operated hydraulically. A point of 
interest in connection with the bomb doors is that the 
electrical circuits are designed so that the bombs 
cannot be released until the doors are open. In an 
emergency, or in the event of a failure of the hydraulic 
system, the bomb doors can be opened by means of an 
emergency compressed-air system; this also applies 
to the operation of the undercarriage. Readily acces- 
sible stowages for parachutes are fitted at all the 
crew stations, which are also provided with oxygen 
points. Means of communication between all members 
of the crew have also been installed. 





PostaL SERVICE TO EtTHropi1a.—The Postmaster- 
General has announced that the postal service to Ethiopia 
(Abyssinia) has been resumed but is restricted, for the 
present, to letters, post cards, printed papers (including 
newspapers) and commercial papers. The rates of 
postage, to be pre-paid, are those applicable to corres- 





pondence addressed to foreign destinations. Corres - 
| pondence -may also be sent by air mail at the rate of 
ls. 3d. per half-ounce (post cards 7d.). Letters may be 


sponding to the current indicated in the instrument box, ease of production, and of maintenance and repair. accepted for registration but not for insurance, and no 


may be determined by reference to a calibration curve. 





Fig. 3. which is a view of the starboard side of the 








parcel post is available. 












































































LOADING TESTS OF A PLYWOOD 
GIRDER. 


Ir has been stated that wood is now being widely 
used as a structural material in the United States 
in order to conserve steel. To explore the possi- 
bilities of employing plywood in situations in which 
it is subjected to stress, some tests have recently been 
made on a plywood girder 18 ft. long by 4 ft. deep, 
by Mr. C. W. Muhlenbruch, Assistant Professor of 
Civil Engineering, Carnegie Institute of Technology, 
Pittsburgh, Pennsylvania, U.S.A. We give below a brief 
summary of these tests, based on a paper contributed 
by Mr. Muhlenbruch to our American contemporary 
Engineering News-Record. The girder was designed 
for one of the recommended loadings of the American 
Association of State Highway Officials. The overall 
length of 18 ft. was made up of three panels of ply- 
wood, each 6 ft. long, coupled on one face by butt 
straps of plywood 4 in. thick by 10 in. wide. The 
members corresponding to the top and bottom flanges 
of a steel girder were formed by continuous beams of 
wood, one on each side, 4 in. wide by 6 in. deep. A 
similar construction was adopted at the extreme ends 
of the girder, so that the web was, in effect, completely 
framed. A stiffening bar, 4 in. square in cross section, 
was fitted vertically at the centre of each of the three 
panels on one side of the web face only. 

The whole of the wood, including the plywood, 
was Douglas fir, which is stated to have an elastic 
limit in tension of 5,600 per square inch and in com- 
pression of 4,300 Ib. per square inch. The corre- 
sponding figures for the plywood, parallel to the face 
grain, were 1,000 lb. per square inch and 2,500 lb. per 
square inch, respectively, and perpendicular to the 
face grain, 1,000 lb. per square inch and 1,400 lb. per 
square inch, respectively. The web panels were com- 
posed of three layers of plywood, each layer of five 
plies, and § in. thick, so that the total thickness of the 
web was 14 in., and the total width over the top and 
bottom “ flanges”’ was 9 in. The depth of the web 
proper was 4 ft. and the total depth over the * flanges " 
was 4 ft. 0} in. The three layers of the web were 
glued together with a water-soluble adhesive under 
a pressure of 150 lb. per square foot, and were also 
nailed at 6 im. pitch. The frame, butt straps and 
stiffeners were all bolted to the web by bolts $ in. 
in diameter with ring connectors, that is, with what 
resembles short lengths of tube 2} in. in external 
diameter and split down one side, embedded in the 
joints at the point of contact, the ring connectors 
lying, of course, concentric with the bolts. 

The girder was tested under three loading conditions, 
namely, at the stiffeners near the end bearings, at points 
one-third of the length from each end, and at the centre. 
A strain gauge was employed to ascertain the stresses 
and the deflections were read by a dial gauge reading 
to 0-001 in. The results from the centre loading are 
perhaps the most interesting. The load was applied 
through a steel plate bearing on the top flange, having 
a bearing area of 150 sq. in. The end bearing areas 
were each about 75 sq. in. The chief defect of the 
design appears to have been the employment of 
three panels connected by butt straps for the web, 
instead of a continuous web, since the girder is stated 
to have deflected to some extent as three separate 
units. Thus, at the design load of 21,600 lb. (9-64 
tons) the deflection at the centre was ()-28 in. and in 
the region of the panel joints was 0-22 in. With a 
load of 50,000 Ib. (22-3 tons) the deflection at the 
centre was 0-60 in. and at the panel joints 0-57 in., 
these figures increasing to 0-89 in. and 0-78 in., re- 
spectively, under a load of 77,000 Ib. (34-2 tons). 
With a continuous web the deflection at the points 
one-third of the length of the girder from the supports 
would be expected to differ more widely from that at 
the centre. 

The girder failed by lateral buckling at a total load 
of 110,580 lb. (49-3 tons) the maximum deflection 
under this load at the centre line being 2-75 in. The 
immediate cause of the failure was crushing at the 
ends of the lower flange, which resulted in the top 
flange being deflected horizontally at the ends, thus 
setting up lateral buckling. When the load was re- 
leased the girder recovered considerably, the per- 
manent set after its removal being 0-35 in. Some 
trouble was experienced with the split-ring connectors 
immediately over the end supports. It is stated that 
the ring connectors should not be less than 3 in. from 
their edges to the edges of the wood members con- 
cerned. It is concluded that properly designed and 
constructed girders of plywood may be expected to 
resist heavy loads with reasonable deflections and 
satisfactory working stresses. 





INSTITUTION OF CHEMICAL ENGINEERS.—On the results 


tion of Chemical Engineers for 1942, it has been decided 
to make two awards of the William Macnab Medal. The | | 
recipients are Mr. J. H. Sharp and Mr. F. J. Wilkins. | 
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PERSONAL. 


The offices of the PLastic8s CONTROL have been re. 
moved to Universal House, 56, Buckingham Palace-road, 
James Duncan Con- London, 8.W.1. (Telephone SLOane 9985). 

Harold Mr. J. W. Naprer, O.B.E., M.1.Chem.E., has retin 
from the position of engineer and manager to the Alia 
Corporation Gasworks, Alloa, Clackmannanshire. 

The technical advisers to the National Brick Advis«; 
Council, which, as stated on page 133 of the present issve, 
has been established by the Ministry of Works and 
Planning, are Mr. A. T. GREEN, Dr. F. M. LEA arn 
Dr. J. G. Kine. The chairman of the Advisory Counvi! 
is Mr. L. W. Farrow. 

Sir Lous 8. STERLING has been elected President 
the British Institution of Radio Engineers, Duke-stre«t 

| Liouse, Duke-street, London, W.1, in succession to |) 
Member.—Albert Ridings, | Cxaanes C. GARRARD, M.I.E.E. Dr. James Rosina: 
M.I.E.E., has been elected vice-president. 
The Committee of the Privy Council for the Organi-« 


INSTITUTION ELECTIONS. 
INSTITUTE OF MARINE ENGINEERS. 


Member.—James Fraser Brown, 
Martindale Butler, Liverpool ; 
stable, Northampton ; Alex Cowley, Liverpool ; 
Oatbridge Farmer, Northwood; Edward Anderson 
Gow, Caithness; Richard Mafiking Hussey, Cardiff ; 
Arthur Woodley Jackman, Whitton ; Robert Hamilton 
Kemp, West Monkseaton; John Kenneth Lightfoot, 
Rugby ; Charles McKeown, Morden; Edward Gardin 
Murphy, Alexandria; Albert Ostens, Middlesbrough ; 
George Henry Oxtoby, Birkdale ; George Russel Train, 
Grimsby; Alfred Henry Scott Watson, Southport ; 
Stanley George Chapman, B.Sc., Enfield; William 
Gillespie, M.Eng., Middlesbrough; Aleksy Jerzy 
Paszyc, Liverpool. 

Associate Member to 
Manchester. 


Glasgow ; James 





Associate to Member.—John William Helps, New | 
Malden; Frederick Stephen Parker, London; Cyril! tion and Development of Agricultural Research ha\: 
Oliver Tabbitt, Hemingford-Grey. }appointed Proressor JAMes Gray, F.R.S., and Pi 

Graduate to Associate Member.—Donald Charles | F®880R F. L. ENGLEpow, C.M.G., M.A., B.Sc., mem! 
Chapman, Heswall; Thomas Lea, New Ferry. of the Agricultural Research Council in succession 

‘ Sirk MERRICK BURRELL, C.B.E., and Proressor D. M. ~ 


INsTITUTION OF CrviL ENGINEERS. | Watson, F.R.S., whose terms of office as members of t 








Associate Member to Member.—Gilbert Alexander | Council have expired. 
Murray Brown, C.L.E., O.B.E., B.Se. (Glas.), Bannu, Mr. W. H. Eu is retiring from the position «f 
India; Arthur Brett Chester, B.Sc. (Eng.) (Lond.), manager to the Chester Corporation Transport Depar 
Dorking ; Denis Walter Coleman, B.Sc. (Eng.) (1 ment on October 1. His services, however, are to | 
Reading; Ghulam Mohammad Khan, M.A., B.Sc. | retained in a consultative capacity. 
a art, Dee in Gece: Houses) an. C. 1. Dre hassling he gation 
board of Messrs. Philco Radio and Television Corporat ic: 


hon, Argentina; hhvender 4 B.Se. (Eng. ) (Lond.), | | of Great Britain, Limited. 


London, E.C.4; John Derwent Wall, B.Sc. (Manch.), ; : 

Reading ; Ronald Crawford Warren, B.Sc. (Glas.), Ma. R. A) W EEETOSE, GUUS - Se. Seaw- 

Glasgow. inigan Chemicals, Limited, has been awarded the Societ 
_ = en Pave pe Chemical Industry (Canada) Medal for outstanding 
eee Ce Seen | achievements in the electro-chemical field. 

Fellow.—H. Dingle, DSc., London ; D. G. Fisher, Mr. A. E. Coox has been made managing director of 
B.Sc., Croydon ; H. A. Nancarrow, M.Sc., Stoke-on- | Messrs. Cravens Railway Carriage and Wagon Company, 
Trent; F. Oldham, M.A., B.Sc., Hinckley; D. Par-| Limited. Sheffield. 
kinson, D.Sc., Ph.D., Birmingham; T. C. fe | 

Sc. D. . 7 MS . Ss Y . ) vositio 0 0 s ane “” 
B.Sc., Ph.D., Glasgow ; H. M. Smith, B.Sc., Greenwich : | Engineering Works of Messrs. The General Electrix 


R. 8. Vincent, M.Sc., Ph.D., 
Wood, D.Sc., Teddington. 
Associates.—H. Anderson, 


Belvedere, Kent; W. A. | 


after occupying that appointment 
Heaton, however, is to continue to 


| Company, Limited, 
| for 30 years. Mr. 


M.A., 


‘ , Woolwich ; E.| serve the company in an advisory and consultativ: 
Aruja, Newcastle-upon-Tyne ; J. F. W. Bell, B.Sc., | capacity, and on special work. 
Newcastle-upon-Tyne; C. Davies, B.Sc., W. Hartle- 


The President of the Board of Trade has appointed 


; IL. Evans, B.S Sce., | 
poe - —. — eg oe wr Mr. J. H. THorpe, O.B.E., K.C., to be chairman of the 
Kellar r Babe Rniems J. H. Mesto’ B. Sc., em, Central Price Regulation Committee in succession to 
borough 4 N. A Restenat B.Se ag E. E.| Mr. RAYMOND EVERSHED, K.C.,*who has been appointed 


Schneider, Dr. Ph. Nat Newcastle-upon-Tyne B R. |a Regional Coal Controller by the Minister of Fuel and 


* | Powe 
Sear, B.Sc., Greenwich ; G. B. M. Yeates, B.A., Lambeg. | roe. 
INSTITUTE OF TRANSPORT. 


Member.—R. Hindley, Manchester; A. F. | LICENSING OF LAUNDERING MACHINERY.—-The Board 
Horner, Birmingham; H. E Lane, Portslade ; | °f Trade informs us that, under the Machinery, Plant 
J. G. J. P. Seabrook, Johannesburg; W. H. Speat, | and Appliances (Control) Order, applications by laundrie- 
London; H. M. Thompson, London; 0. T. Walker, for licences to acquire laundering machinery and plant 
Port Sunlight ; C. J. Williams, London. should be sent in future to the Regional Directors of 
Laundry Services. These Regional Directors, it is 
pointed out, are identical with the Regional Controllers 
of Factory and Storage Premises, and are operating from 
the same addresses. Application forms (M.L.D.1) may 
be obtained from the Regional Directors or from the 
Machinery Licences Division, Board of Trade, 1-6, Tavis- 





Associate 








BOOKS RECEIVED. 


United States Geological Survey. Water-Supply Paper 


No. 851. Surface Water Supply of the United States, oe 

1938. Part I. North Atlantic Slope Basins. Wash- | *°°k-sauare, London, W.C.1. 

ington: Superintendent of Documents. [Price 60 eeteepees 

cents.) » . a 

Ton “ er . APPLICATION FORMS FOR EXPoRT LICENCES.—A new 
United States National Bureau of Standards. Circular form of application for export licences (Application 


No. C436. Low-Cost Glazes for Structural Clay Pro- 


Form D) has been prepared and should be used wherever 


—_ ‘By B. T. STULL and P. V. JoHNson. Wash- practicable. Form B will continue to be accepted, but 
ae Superintendent of Documents. [Price 10 where it is used it may be necessary to ask for additional 
cents. 


information. The main change in the form is that all the 
questions have to be answered in all cases; hitherto 
it has not been necessary to answer certain questions in 
the case of applications for licences to export goods to 
Empire destinations. This change has been made on 
account of the need for more detailed information in 
dealing with the problem of conserving valuable materials. 





Forest Research Institute, Dehra Dun, 
Forest (Utilisation) Leaflet No. 7. 
Veneer Drying Rack. By M. A. REHMAN and SULTAN 
MOHAMMAD. Dehra Dun, India: The Utilisation 
Officer, Forest Research Institute. 

United States Bureau of Mines. Bulletin No. 441. 
Investigations of Permissible Electric Mine Lamps, 


India. Indian 
A New Type of | 


1930-1940. By L. C. Itstey, A. B. Hooker and 
W. H. Roapstrum. Washington: Superintendent of REPAIRS TO AGRICULTURAL MACHINERY BY WELDING. 
Documents. [Price 15 cents.) —A leafiet entitled ‘*‘ How Welding can Help the Farmer "’ 


United States Geological Survey. Professional Paper | has been produced by the Ministry of Agriculture and 








of the associate-membership examination of the Institu- | 





No. 195. Geology of the Kettleman Hills Oilfield, | Fisheries and the Ministry of Supply. This leaflet shows 
California. Stratigraphy, Paleontology and Structure.| how broken or worn agricultural machinery can be 
By W. P. Wooprine, Raten Stewart and R. W./| repaired and made good for further service. Among 
RicHaRDs. Washington: Superintendent of Docn- | other things dealt with are the building up of worn 

| ments. [Price 1-50 dols.) | parts and the deposition on these of a wear-resisting 

| Factory Lay-Out, Planning and Progress. With Special metal face; the repair of broken parts; and the fabri- 
Reference to Engineering. By W. J. Hiscox. Third | cation of new parts and of auxiliary equipment. These 
edition, by JAMES STIRLING. London: Sir Isaac | operations are illustrated in the leaflet, copies of which, 
Pitman and Sons, Limited. [Price 7s. 6d. net.) | together with advice on the use of welding for repair 

Fundamentals of Vibration Study. By R. G. MANLEY.| work, can be obtained from the Advisory Service on 
London ; Chapman and Hall, Limited. [Price 13s. 6d.| Welding, Ministry of Supply, Berkeley Court, Glent- 
net.) worth-street, London, N.W.1. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—Operations on the Welsh 
stear-coal market were rendered much more difficult 
in the past week because of the loss of production caused 
by the stoppages at the pits for the miners’ holidays with 
pay. Outputs for some time past have been disappoint- 
ngly low and it has been pointed out that, since the 
out »reak of the war, in spite of the fact that the number 
of workpeople employed has increased, there has been a 
decrease of about 24 ewts., or roughly 5 per cent., in the 

vut per man-shift worked at the coalface. As a result of 

the limited quantity of coal which producers had avail- 
al the amount of new business that could be handled 
early delivery was extremely limited and there seemed 
ttle prospect of supplies becoming more readily avail- 
le for delivery for a considerable time to come. The 
neral tone of the market remained very firm. On 
port account a steady interest was displayed by buyers 
those trades still open to Welsh coals, but the. diffi- 
ilty in securing stems, coupled with the reluctance with 
hich the necessary export licences were being issued, 
rought operations to a low level. Best large descrip- 
ons continued to attract attention but current outputs 
ere almost entirely allocated for delivery to users highly 
laced on the priority list and little coal was available 
ver some months for ordinary industrial purposes. A 
very firm tone ruled for the sized grades, which attracted 
onsiderable attention but were well booked forward. 
There was a strong demand for the bituminous small 


-orts, Which were extremely scarce and strong. High- 
grade, dry steam smalls were active, but the inferior 
-orts attracted little support and were usually fairly 


eadily available for early delivery. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Although the gross output of iron 
and steel machinery and tools would probably compare 
favourably with that of an average peacetime week, the 
~even days ending Sunday last were the least productive 
for many months. This was due to the shutting down 
of some of the largest and medium-sized works for 
holidays, these works having found the staggering of 
holidays to be impracticable. In that period, useful 
overhauls and repairs have been done by skeleton staffs 
and production has been resumed almost generally, with 
the promise of a further period of unbroken activity and 
most likely the creation of fresh records in production. 
Rolling mills, forges, foundries and press shops are fed 
freely with castings, billets, blooms, and plates, and 
production is on a large scale. Re-rollers, who are having 
to rely more and more upon Sheffield and district 
materials and less on imports, have little cause for dis- 
satisfaction with the supplies they are receiving. Shell- 
discard steel forms @ useful material in, this connection. 
There is an immediate outlet for all forms of high-speed 
and alloy steels, despite the further enlargement of 
plant. With the growth of mechanisation, Yorkshire 
collieries are calling for larger supplies of cutting and 
haulage gear and equipment. There is an active market 
for cold-rolled steel strip and bright-drawn steel bars. 

South Yorkshire Coal Trade.— Although al! the miners 
of Yorkshire have not yet drawn their holiday pay, 
county disbursements under this head during the past 
two months, it is reported, have approached half a- 
million pounds, while payments under the Greene award 
have exceeded that figure. The miners’ leaders are 
-tressing the necessity for a unanimous resumption of 
coal-getting and a record production. The house coal 
position has improved during the past fortnight. More 
stocks, which are individually small, but together repre- 
sent a substantial tonnage, have been laid in by house- 
holders, to whose needs merchants have been able to 
pay more attention’ The industrial demand is again 
rising, though steel and engineering works have laid in 
fair stocks in preparation for the reduction in supplies 
resulting from the coalfields holiday. Public-utility 
undertakings are still pressing for larger deliveries. 
Hlast-furnace coke is a strong section. 





THE CONTROL OF BALL AND ROLLER BEARINGS.—To 
secure the most equitable distribution, for “* production 
usage,”’ of ball and roller bearings and to prevent over- 
stocking of such bearings, the Ministry of Supply has 
issued an Order controlling the acquisition and stocking 
of bearings. The production usage of bearings is a term 
applied to all cases in which bearings are utilised in the 
production of any other articles, and it obtains whether 
they are purchased direct from bearing manufacturers 
or through second parties. The Order does not affect 
bearings required for the repair or maintenance of any 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
General Situation.—Every effort is being made to 
increase the production of iron and steel still further. 
Many plants, however, are already working at full 
capacity and, in some cases, producers can only accept 
bookings with extended delivery dates. Pressure is 
greatest for hematite pig, refined iron, special steels, 
plates and sheets, but no serious deficiency in the supply 
of essential materials has been encountered. 


Cleveland Iron Trade.—There is still a plentiful supply 
of high-phosphorus pig, the use of which, in place of 
other qualities, is extending. The make of forge iron is 
ample for the present requirements, but the output of 
foundry descriptions is still light and irregular, so that 
consumers are largely dependent on supplies from other 
producing districts. No difficulty is experienced in 
obtaining adequate deliveries of Midland foundry pig. 

Basic Iron.—The heavy output of basic iron is all 
required for the makers’ own steel furnaces, and any 
occasional small surplus outputs are retained for emer- 
gency purposes. 

Hematite.—The shortage of hematite is somewhat 
less acute, but is still severe notwithstanding the extensive 
use of substitutes. Conditions still prohibit the expansion 
of the limited output. Orders for refined iron are not 
easily placed, the bulk of the production for the present 
delivery allocation period having been disposed of for 
consumption instead of hematite. 

Blast-Furnace Coke.—The situation as regards Durham 
blast-furnace coke is fairly satisfactory though market 
transactions are few. Local consumers have covered their 
requirements well ahead and sellers, #hile holding a 
substantial tonnage for disposal, have good running 
contracts and are not anxious to undertake further 
commitments. 

Manufactured Iron and Steel.—Deliveries of semi- 
finished iron and steel are sufficient for the requirements 
of the re-rolling mills, but still larger supplies of the 
steel would be welcome. Finished-iron firms have larger 
orders than has been the case recently, particularly for 
heavy descriptions of material. Producers of all kinds 
of steel are operating their plant at full capacity. The 
demand for special alloy steels is difficult to meet and 
the maximum make of plates hardly sufficient for the 
requirements of shipbuilders, boilermakers, and other 
consumers. Large orders for structural material have 
been placed and buyers of black and corrugated steels 
have made substantial contracts and are anxious to 
negotiate for further supplies. Colliery equipment is 
required in increasing quantities, the scarcity of timber 
having necessitated the much greater use of steel pit 
props and arches. Railways are requiring larger supplies 
of miscellaneous material for maintenance purposes. 

Scrap.—Users of iron and steel scrap have good 
supplies in general, but consumers of heavy steel would 
be willing to make considerable purchases of good 
melting qualities. 





THE Prick OF MERcURY.—The Ministry of Supply 
inform us that mercury will be sold by them, until 
further notice, at the price of 681. 10s. per bottle, ex 
warehouse in the United Kingdom, in lots of 11 bottles 
and upwards. As a result of this revision the Control 
of Mercury (NO. 9) Order, 1942 (S.R. & O., 1942, No. 1434, 
price 1d.), has been issued. This will increase the 
maximum re-sale price of mercury. The Order provides 
that the maximum price for quantities of more than one 
bottle, but of less than 11 bottles, is 697. 15s. per bottle ; 
for larger quantities the price is 691. per bottle. Higher 
prices will be charged for quantities of less than one 
bottle and for re-distilled grades of mercury. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Centre: Wednesday, August 19, 6.30 p.m., The George 
Hotel, Luton. General Meeting. 

INSTITUTION OF PRODUCTION ENGINEERS.—Birming- 
ham Section : Wednesday, August 19, 7 p.m., The James 
Watt Memorial Institute, Great Charles-street, Birming- 
ham. ‘‘ ProduetionControl: Its Meaning and Function,” 
by Mr. R. Appleby. 





NOTES FROM THE NORTH. 
GLasGcow, Wednesday. 


Scottish Steel Trade.—There is an extremely strong 
demand for practically all steel products, particularly 
for plates and special steels. While orders for the former 
are steady, specifications for the latter have been increas- 
ing steadily week by week and a very satisfactory output 
is being obtained. The steelmakers are making every 
effort to meet the demands of their clients for plates as 
quickly as possible, but generally delivery for new orders 
cannot be promised in less than three or four months. 
Boiler plates are also wanted in large quantities and 
structural steel is in good demand as well. Makers of 
black-steel sheets have well-filled order books and the 
contracts on hand will ensure the steady running of 
plant for some time. Supplies of the necessary raw 
materials are satisfactory. The following are the current 
quotations :—Boiler plates, 171. 12s. 6d. per ton; ship 
plates, 161. 3s. per ton; sections, 151. 8s. per ton; 
medium plates, 4 in. and thicker, rolled in sheet mills, 
211. 158. per ton; bilack-steel sheets, No. 24 gauge, 
221. 15s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 

Malleable-Iron Trade.—-The malleable-iron makers in 
the West of Scotland are fairly well employed but are 
able to deal with a larger demand. Good stocks of raw 
materials are now held. The re-rollers of steel bars 
have a fair amount of work on hand and the forward 
position is not very well covered, but there are prospects 
of an improvement in the demand in the near future. 
The supply of semies is ample for all requirements. 
To-day’s quotations are as follows :—Crown bars, 
151. 128. 6d. per ton; No. 3 bars, 131. 12s. 6d. per ton ; 
No. 4 bars, 131. 17s. 6d. per ton ; and re-rolled steel bars, 
171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—There has been no change 
in the state of the Scottish pig-iron trade during the week. 
The demand shows no reduction and consumers are 
pressing for deliveries. Practically all reserve stocks 
have been absorbed. The steel trade is taking nearly all 
the hematite produced and basic iron and foundry grades 
of iron are also moving freely. The market quotations 
are as follows :—Hematite, 61. 18s. 6d. per ton, and basic 
iron, 61. 0s. 6d. per ton, both delivered at the steel works ; 
foundry iron, No. 1, 61. 5s. 6d. per ton, and No. 3, 61. 3s. 
per ton, both on trucks at makers’ yards. 





22}-In. Swine COMBINATION TURRET LATHE: ERRA- 
Ta.—The identification number given in our article 
on page 86, ante, describing the 224-in. swing combination 
turret lathe made by Messrs. Alfred Herbert, Limited, 
Coventry, should have been given as No. 9B, the figure 
No. 9, which we regret was inadvertently used, referring 
to a previous design still in production. It must also 
be pointed out that the spindle has a central hole 4} in. 








Use or CopEs IN AIRGRAPH MEssaGEs.—The Post- 
master-General has announced that, for the convenience 
of business firms and other organisations making use of 
the recently-introduced civilian airgraph services, 
arrangements have been made whereby any one of the 
following Commercial Codes may be employed in air- 
graph message to the countries concerned, provided that 
its use is permitted in telegrams to the same destination. 
The names of the permitted Codes are :—A.B.C., 6th 
Edition; Acme Commodity and Phrase; Bentley's 
Complete Phrase; Bentley’s Second Phrase ; Lombard 
General ; Lombard Shipping ; New Standard Half-Word ; 
New Standard Three-Letter; and Petersons ,Inter- 
national, 3rd Edition. The name of the Code used must 
be shown at the head of the letter and a decoding of 
the message sent (which latter should be written or 
typed on ordinary notepaper) must be attached to the 
airgraph form. The airgraph letter and decoded message 





other article. The Order, entitled “‘ The Control of Ball 
and Roller Bearings (No. 2) Order, 1942,” is’ obtainable 
price id., from H.M. Stationery ‘Office, York House, | 
Kingsway, London, W.C.2. 


must be sent, under cover, to Airgraphs, Foreign Section, 
London, E.C.1. They must not be handed in at Post 
Office counters. No special fee is charged for the use of | 





‘ code in airgraph letters. 


bore, and this dimension, already given, does not refer 
to its external diameter. 





CONTROL OF RESISTANCE-WELDING MACHINES.—In 
order to ensure a balanced supply of resistance-welding 
machines, under the Control of Machine Tools (No. 1) 
Order, 1939 (S.R. and O. No. 1373), no order—received 
on or after July 27—may be accepted by a manufacturer 
or an agent for a new resistance-welding machine unless 
authority from the Machine-Tool Contro! has first been 
received. All Government departments are being advised 
that, if they require resistance-welding machines, they 
must first submit the particulars of their requirements to 
the Machine-Tool Control. The Control will advise the 
department of the name of the supplier whom they are 
authorising to execute the order, and the suppliers, in 
turn, will be advised of the authorisation. In the event 
of an order being sent to a supplier direct, without such 
authority, he should advise his client to make application 
to the Machine-Tool Control, or he may write direct to 
the Control for instructions. It should be noted that the 
Machine-Tool Control will not issue the actual orders, 
but.will authorise the placing of such orders. 
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* PROCESS STRUCTURES " AND CiviL BuILDING.—The 
Ministry of Works and Planning announce that owners 
of foundries, bakeries, coke ovens and blast furnaces are 
not required to apply for a building licence under Regu- 
lation 56A (3.R. and O. 1941, No..1596) for the erection, 
repair, re-lining and maintenance of their blast furnaces, 
coke ovens, brick and lime kilns, bakers’ ovens, and other 
* process structures.”’ 

MACHINE TOOL PRODUCTION PLANNING.—Under the 
title of Intelligent Production Planning, the Ministry of 
Supply has recently issued some notes in Machine 
Tool Leaflet No. 4, which show clearly how increased | 
production with less labour can be obtained by the | 
careful selection of simple machines. The leaflet is 
obtainable from The Machine Tool Control, 35, Old 
Queen-street, London, S8.W.1, the technical advisers and 
layout specialists of which are available for consultation | 
on utilisation problems. } 

ae | 

HERBERT AKROYD STUART AWARD.—We may remind | 
our readers that the Herbert Akroyd Stuart Award, 
valued at 501., is open to members and non-members 
of the Institute of Marine Engineers for the best paper 
on the origin and development of heavy-oil engines | 
submitted to the Council of the Institute during the | 
two years ending April 30, 1943. The paper must be 
the sole work of the competitor, and any outside source 
of information made use of must be acknowledged. Th« 
paper must be under a nom-de-plume and the name and 
address of the competitor should be attached in a separate 
sealed envelope. The address of the Institute, to which 
all communications should be sent, is 73, Amersham-road. 
High Wycombe, Bucks. 
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ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, | 
Tenders, &c., is six shillings for the first four lines, | 
or under, and one shilling and sixpence per line up to | 
one inch. If use is made of a box No., the extra charge 
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accompany all orders for single advertisements, other- | 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the | 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will | 
be inserted with all practicable regularity, but cannot | 
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WATERLOO BRIDGE. 


In more peaceful times, the opening to traffic 
of the new Waterloo Bridge would have provided 
the occasion for appropriate ceremonial and, 
perhaps, some of the symbolic pageantry with which 
the overgrown London of the L.C.C. is not too 
insistently modern to emulate the more venerable 


| London of the City Corporation ; but war condi- 
| tions and the precautions that they render neces- 


sary ordered things otherwise, and to a boy on a 
bicycle fell the distinction of inaugurating, at 


in the current week’s issue must be delivered not |! a.m. on Tuesday, August 11, the flow of traffic 
later than first post on Wednesday. Alterations | across the new bridge. War is war, in the trite 
to i advertisements must be received | phrase which is impressed to excuse so many short- 
at least 10 days previous to the day of publica- | comings, yet we cannot but feel that a notable 
tion. Passed proofs must be in our hands | 4pportunity has been missed. If nothing more 
a ee Fear well tet ane cng | could have been contrived, it would have been 
themselves responsible for blocks left in their | “tting if Mr. ape eee ma whom the = 
possessi more | blow was struck, with such needless gusto, in the 

easlie _ asic aaa | demolition of the old Waterloo Bridge—had stood, 
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Bank, Limited, Charing Cross Branch.” Post Office| the removal of the barriers and waft the traffic 
Orders should be made payable at Bedford Street, back to the straight, but admittedly narrow, path 
Strand, W.C.2. | from which he diverted it eight years ago. Without 
——= >= | question, however, the new bridge offers practical 


TEMPORARY ADDRESS. advantages to both land and river traffic that the 


|old one conspicuously lacked ; and, now that air 
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struction that the district on the south side of 
the river sorely needed, it may be that even those 
who opposed the destruction of Rennie’s famous 
structure will come to admit that its successor, 
though less satisfying to the eye, is more in keeping 
with the needs of London’s traffic. 

The new bridge will carry eventually six lines 


only, between 10 a.m. and 5 p.m., for the of road traffic, in addition to pedestrians, but at 
distribution of the current issue and for retail | present is restricted to two only, one in each 
sales. | direction, and pedestrians are required to use only 
SS | the temporary bridge. Its construction was begun in 
INDEX TO VOL. 153. | October, 1937, and has progressed at varying sates, 
aes | but without actual interruption, since that date. 
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postage paid, on application being aie the | work are being postponed, however, partly because 
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tion of paper, no copies of the Index are) »ridge as such, and partly because prudence indi- 
being distributed, except in response to such | cates the desirability of retaining the adjoining 
applications. ‘temporary bridge until all danger of damage by 
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enemy action is obviated. The encroachment of 
the approaches to the temporary bridge upon the 
roadway of the new structure is responsible for the 
limitation of the traffic to two lines; when the 
approach roads have been cleared, and reconstructed 
to suit the levels of the new bridge—which is 
expected to be accomplished early in 1943—the 
full number of six traffic lines will be brought into 
use. The work remaining to be completed includes 
the staircases on the downstream side, on the north 
bank of the river, and on the upstream side on the 
south bank ; the demolition of the old bridge pier 
at the edge of the Victoria Embankment and the 
removal of the masonry projecting into the river ; 
and the provision of the permanent railings and lamp 
standards, the present railings being only temporary. 
During the next few months, the Portland stone 
facing will be cleaned down, the two staircases that 
have been built will be finished, and the contractors’ 
temporary timber piles in the river bed—numbering 
over 1,000—will be removed, in addition to the 
alterations to the approaches of the temporary 
bridge, previously mentioned. 

The old bridge had nine spans, each of 120 ft., 
whereas the new bridge has five only, of 240 ft. ; 
a difference which will simplify greatly the naviga- 
tion of this part of the river. The structure is of 
reinforced concrete, faced with Portland stone to 
match the buildings in the neighbourhood of the 
bridge ; but the piers, between high- and low-water 
marks, are faced with granite from the old bridge. 
Some of the columns and balustrading from the 
old bridge have been utilised, also, to form a memo- 
rial to John Rennie, which is situated between 
the arches at the southern end. The five spans 
consist actually of twin arches connected by a 
flat soffit, so that a clear view can be obtained 
across the river on the centre line of the bridge. 
The northernmost arch springs from the inner side 
of the Victoria Embankment, and the centre of the 
first pier is at a distance of some 126 ft. from the 
river wall. Both ends of the bridge are at the same 
level above Ordnance datum and, although there 
is a slight rise at the centre, this is so small as not 
to be noticeable; to all appearances, the new bridge 
preserves the distinction of the old, of being level 
from end to end. Whatever may be the esthetic 
reactions of individuals to the completed structure, 
there is no question that it is a notable example 
of modern bridge engineering, on which con- 
gratulations are due to the engineers, Messrs. 
Rendel, Palmer and Tritton, who, in conjunction 
with Sir Peirson Frank, M.Inst.C.E., Chief Engineer 
to the London County Council, were responsible 
for the design, and to the contractors, Messrs. 
Peter Lind and Company, Limited, who executed 
it in the face of exceptionally difficult conditions. 
We believe, too, that, in course of time, Sir Giles 
Gilbert Scott, R.A., the appointed architect, will 
be held to have been in closer artistic accord with 
the properties of his material than may be appre- 
ciated by those who still cling to the classical 
tradition that inspired Rennie, and whose recollec- 
tions of Rennie’s bridge will be renewed inevitably 
whenever they mark the contrast between the wide 
flat arches and seemingly inadequate piers of the 
new bridge and the short semi-circular arches and 
heavy piers which still characterise the adjacent 
river frontage of Somerset House. But their 
forefathers probably felt much the same about the 
present Westminster Bridge, remembering the 
fifteen stone arches of Labelye’s bridge which 
preceded it. The present generation, knowing little 
or nothing of Labelye’s bridge, can admire the 
graceful lines of its successor, without the dis- 
tracting influence of comparison with a memory. 

Although the new Waterloo Bridge will add at 
least three effective traffic lanes to the number of 
cross-river routes connecting the north and south 
of London, it cannot be said that the provision of 
road bridges over the Metropolitan reaches of the 
Thames is more than barely adequate even now 
to the probable demand, when motor transport is 
free once again from war-time restrictions. The 
| widespread demolitions of property which enemy 
| action has caused or expedited will assist the various 
| schemes for road-widening which have been or 
|may be contemplated, and this should counteract 
the reluctance of traffic to make full use of existing 








bridges, which has been so noticeable in the case of 
Southwark Bridge ; but much will depend on the 
character of the rebuilding that is undertaken in 
the bomb-damaged areas, more especially on the 
South side of the Thames. A large proportion of the 
property that has been destroyed was of not more 
than three storeys above ground, and it is a safe 
assumption that the buildings which replace these, 
whether intended for residential or commercial 
purposes, will be of at least twice the capacity in 
relation to the ground area covered. So far as 
passenger traffic is concerned, most of this additional 
load will have to be carried by the road services. 
The goods traffic, it would appear, will also 
have to be carried by road to a great extent, as it 
always has been between the railway goods depots 
and the ultimate destinations in the Metro- 
politan area; but with the difference that the 
eventual construction of an embankment eastwards 
from Westminster Bridge, along the south bank 
of the river, is likely to restrict the amount of goods 
now landed from. barges at the wharves along that 
shore. No doubt, barge docks could be provided, 
but, from the handling point of view, these are 
generally less convenient than riverside wharves ; 
and there is the further consideration that the con- 
struction of the embankment will probably lead 


to an alteration in the character of the buildings | 


in its immediate vicinity. If these are mainly offices, 
the goods traffic to and from the warehouses and 
factories which they replace must be transferred 
to other parts of the river, and some further 
increase of road goods transport into the central 
area appears to be inevitable. 

The possibility of making better use of the Thames 
itself as a highway is certain to be brought up for 
reconsideration in such circumstances, but the 
experiences of past attempts to revive river pas- 
senger transport on any large scale hardly suggest 
that facilities of this kind are really desired by the 
working public as distinct from those who merely 
indulge in an occasional river trip on a fine day. 
At first sight this may seem strange in view of the 
various services which, from the earliest days of 
steam navigation down to the closing years of the 
Nineteenth Century, competed vigorously for a 
traffic which was certainly impressive in volume ; 
but there were factors operating which are not so 
obvious. Passengers were virtually forced to “ take 
oars” in the days of Pepys and Dr. Johnson, by 
the badness of land transport. Later, steam 
attracted the public to the river in large numbers ; 
but there is reason to suppose that, in face of steadily 
improving road and rail services, much of this 
custom was only retained—and, certainly, was only 
remunerative at the rates charged—because of the 
facilities for alcoholic refreshment en route. A 
mere “ water "bus ”’ service, lacking such amenities, 
would have to be very much better than any has 
been yet, if it is to attract a reasonably numerous 
clientele all the year round. 

The proposals put forward so assiduously by the 
Thames Barrage Association would, if adopted, 
remove one of the obstacles to popularity which are 
suffered by river services; namely, the discomfort 
to passengers, in bad weather, resulting from the 
exposed positions of landing stages, a disability 
which is enhanced when the stage is in a tidal 
waterway and must be moored at some distance 
from the bank to ensure sufficient depth of water 
at all states of the tide. It will be remembered that 
the public inquiry that was to have been held in 
March, 1938, into the Association's proposals, was 
cancelled at short notice, the scheme being vetoed 
in consequence of a report to the Government by 
the Committee of Imperial Defence. Recently, the 
Association has addressed to the Minister of Works 
and Planning a request, with influential backing, 
for the matter to be reconsidered in the light of the 
experience of the present war, urging that the 
question of making the London reaches of the 
Thames non-tidal should be regarded as an essential 
feature of any plans for the reconstruction of 
London. We have criticised the Barrage scheme on 
more than one occasion, but must admit that the 
relief it might afford indirectly to the overcrowded 
bridges is a point in its favour, if—and the reserva- 
tion is important—the public can be induced to 
become “ water-minded.”’ 
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GERMAN INDUSTRY AND 
THE WAR. 


| Crrricistne, in the House of Commons on May 
| 25, 1938, the slow progress made in the expansion 
|of the Royal Air Force, Mr. Churchill said ‘* the 
hard responsibility for the failure . . . rests upon 


those who have governed and guided this Island for | 
the last five years, that is to say, from the date | 


when German rearmament in real earnest became 
apparent and known.” In the same place, on 
May 8, 1940, referring to the withdrawal of the 
forces from Norway, he said: “ The fact of our 
numerical deficiency in the air . . . has condemned 
us, and will condemn us for some time to come, to a 
great deal of difficulty and suffering and danger.” 
From the time when the Government and the nation 
were at last convinced of the reality of the German 
menace, more energetic steps were taken to improve 
our military preparedness, not only in the air but in 
all arms. The Prime Minister, Mr. Chamberlain, 
announced on April 26, 1939, that conscription was 
to be introduced. Since that time, beginning with 
| partial measures, all energies have been finally 
turned to the prosecution of war. In the produc- 
tion of materiél, there have been delays, disappoint- 
ments and much criticism, the latter coming largely 
from those who have little knowledge of the work 
involved in, and the time necessary for, the building 
up of a complicated engineering organisation. 

It is now common knowledge that since Hitler 
came to power in 1933 the whole of German industry 
has been oriented to war. This was realised by 
some people in this country at that time; Mr. 
Churchill was a conspicuous example. If his warn- 
ings and those of some others had been heeded, we 
should not have plunged into the maelstrom of 1939 
so unprepared as was the case. It is not possible 
to imagine that we should have been ready, in time 
of peace, to put the whole economic and spiritual 
life of the country on a war footing, but we might 
have built up stocks, developed new arms and 
arranged manufacturing programmes on a scale 
which would have eased enormously the problem 
which the nation faced in 1939, and with which 
it is still struggling. 

It is usual to credit Hitler (if credit be the right 
word) with the conception that by turning the whole 
energy of the German nation to war preparations he 
could build up a machine with which to dominate 
Europe. In a recent booklet, German Industry on 
the Warpath,* Mr. Bernhard Menne sets out to 
demonstrate that Hitler merely adopted a scheme 
already in being. It is possible that Mr. Menne 
would not object to the attribution of some of the 
more advanced blackguardisms which have been 
exhibited to Hitler’s own inspiration, but for the 
basic conception on which Germany’s activities are 
based he goes back to Bismarck and the year 1879. 
In his last chapter he says: ‘*‘ Germany had a war 
industry maintained by State subsidies and ready 
for instant action long before the outbreak of war. 
| The beginnings of this system were made under the 
| protection of Bismarck’s tariff policy, they grew and 
| strengthened in the navy era of Hohenzollern 
| Germany under Kaiser Wilhelm II, and they sur- 
| vived without serious injury after the defeat of 
Germany in the 1914-18 war.” 

Mr. Menne’s survey begins on September 28, 1862, 
when the Prussian Budget Commission met to hear 
the newly-appointed Prussian Minister-President, 
Otto von Bismarck, announce that “ The great ques- 
| tions of our day will not be decided by speeches and 
majority votes, but with blood and iron.” In 
taking up this attitude Bismarck, it is stated, had the 
secret backing of powerful industrialists, Krupp, in 
particular, who had “ offered (without the knowledge 
and in defiance of a decision of parliament) to deliver 
cannon to the value of many millions, payment to 
be postponed to some convenient time in the 
|future.”” It was with backing of this kind that 
Bismarck proceeded to govern unconstitutionally 
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| iron by the big industrialists and bankers in defiance 
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and launched three aggressive wars ; in 1864, against 
| Denmark ; in 1866, against Austria; and in 1870, | 
against France. The blood, which the policy 
involved, was provided by the German people ; the 
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of the constitution. ‘“ This was the division of 
labour which created a united Germany, and on ‘hat 


| basis it stands down to our own day.” 


The close alliance between the State and indusiry 
which was created became a feature of ever-growing 
importance in the history of the country. ‘he 
policy of aggression of the military caste drew 
industry into its orbit. Manufacturing capacity 
increased at such a rate that it was faced with 
financial disaster and called for State protecti 
This was granted by the introduction of iron im) \t 
duties in 1879, and represented the beginning «f 
the policy of high tariff walls and economic autar 
The German railways were then nationalised an 
was stated that freight charges would be det: 
mined by the interests of the country in gene 
and not from considerations of profitable operat i 
Although this move represented a stage in 1 
control of the whole operations of the country 
the Government, Mr. Menne states that the pri: 
reason was a military one: “‘ The German Gene: 
Staff under von Moltke demanded it.” 

From this period to 1914, German industry, a: 
the concentration of German industry in a fe 
hands, proceeded apace. The huge monopolies 
which were formed, having complete control of th: 
home market, were able to institute a dumpin, 


| policy in foreign countries and so maintain and 


extend the range of German manufactures. Th: 
process, however, was not conducted without 
economic crises having to be faced. Heavy industry 
was carried through one of these by the naval 
building programme of 1897. In spite of the 
extent of German industry at that time, this neces- 
sitated new steelworks, rolling mills and shipyards, 
the provision of which was covered by Government 
guarantees. The support of the rich agrarians for 
this policy was obtained by increased import duties 
on agricultural produce. Mr. Menne says that as 
the naval building programme, favoured by the 
industrialists, meant enmity with England, and the 
agricultural import duties enmity with Russia, any 
attempt made in the few years before 1914 to come 
to an understanding with these countries was 
fruitless. 

The conjunction of the aggression of the militar; 
party with the demands of a rapacious industry 
resulted in a State policy of which the domination 
of other countries was the basis. Manufacturing 
capacity had increased at a rate probably unparalleled 
elsewhere in the world. Owing to the growth of 
cartels and amalgamations its control was in a 
few hands ; to employ it fully constantly demanded 
new markets which could be furnished by extended 
military preparations and by the annexation or 
domination of other countries. Thus the interests 
of the industrialists ran parallel with those of the 
military bureaucracy. The industrialists did not 
attain a position in which, like Louis XIV, they 
could say L’Etat c’est moi! but the general lines of 
expansion at any cost, which constituted their 
policy, were accepted and acted on by the Govern- 
ment. The wars undertaken were wars of annexa- 
tion and economic domination. 

This union of industry and the State was not 
fundamentally altered by the war of 1914-18. 
After its close, the enormous accumulated debts 
were eliminated by deliberate inflation and industry, 
to a considerable extent by means of money borrowed 
from abroad (and never repaid), built up an even 
more formidable manufacturing machine. More 
than ever the domination of foreign markets was 
necessary, and one way to secure this was to attempt 
to destroy their own industries in the manner 
adopted in Belgium and Northern France in the 
1914-18 war. The advent of Hitler found this 
policy and this machine ready to hand. He adopted 
and extended them, frankly announcing for the 
first time that in the interests of German industry, 
the workshops and the factories of the satellite 
countries were to be removed or destroyed. These 
states were to become agricultural communities 
serving the master Reich. The thoroughness with 
which this policy is being carried out is only too 
well known. Some students might not assign so 
major a part to industry in the political development 
of Germany as does Mr. Menne. He, however, 
builds up his case in considerable detaul. 
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NOTES. 


FuEL Economy. 

A SPECIAL appeal has been made by Mr. Oliver 
Lyttelton, Minister of Production, to the managing 
directors of 30,000 industrial undertakings all over 
the country, urging them to make all possible 
economies in fuel. In his letter he states that the 
Prime Minister is anxious that the seriousness of 
the coal position should be fully recognised through- 
out industry and he concludes that only by intro- 
ducing measures of economy can we maintain 
supplies for our essential industries and services. 
Enclosed with the Minister of Production’s letter is 

note drawn up by the Ministry of Fuel and Power. 
it is pointed out in this note that the country is 
faced, and will be for some time, with a serious 
veneral shortage of coal, including the high-quality 
sized and Cleaned fuels which have become increas- 
ingly popular with the development of specialised 
types of firing plant. The Ministry of Fuel and 
Power emphasise that however efficient distribution 
may be, the maintenanee: of industrial production 
will depend on two main factors, the first of which is 
the adoption of improved methods of fuel consump- 
tion resulting in a decreased total demand ; the | 
second being the increased utilisation by industry of | 
the types of fuel not at present in general demand 
and supplies of which are not so short. In this 
connection, all managements are requested, in the | 
national interest, to make immediate arrangements | 
to accept at least a proportion of their coal supplies | 
in a lower grade than those normally furnished. 
The note adds that every effort must be made to 
operate combustion plant, whether for space warm- 
ing, steam raising or process work, as economically 
as possible and to reduce fuel requirements to the 
minimum. On the advice of the Ministry’s Fuel 
Efficiency Committee, and in collaboration with the 
Board of Education, discussion courses for manage- 
ment staffs and demonstrations for boiler-house 
operatives have been arranged at technical colleges 
and universities in some 40 industrial centres. It 
may be recalled that brief particulars of these train- 
ing courses have appeared in our columns, and all 
firms that have not already done so, are urged to 
participate in these courses, details of which can be 
obtained from the Ministry of Fuel and Power. 
Trade associations and research organisations have 
been asked by the Fuel Efficiency Committee to 
examine the most promising methods of obtaining 
economies in their particular industries. 





THE Brick Inpvustry. 


On page 13, ante, we referred to the main recom- 
mendations of the second report of the Ministry 
of Works Committee on the Brick Industry, the 
chairman of which is Mr. Oliver Simmonds. On 
August 6, Mr. George Hicks, M.P., Joint Parlia- 
mentary Secretary of the Ministry of Works and 
Planning, announced in the House of Commons 
that the Committee’s recommendation regarding 
the setting up of a National Brick Advisory Council 
had been accepted and that such a Council had now 
been formed. Its main functions were to advise 
the Minister on all questions relating to price fixing, 
quotas, the operation of the “ care and mainten- 
ance scheme,” the correlation of production and 
demand, co-operation with research bodies on 
matters concerning the production of bricks, and 
other questions affecting the brick industry, includ- 
ing transport, labour and fuel. As announced on page 
48, ante, the chairman of the Council is Mr. L. W. 
Farrow and the members who have been nominated 
by the industry in area groups are Messrs. T. R. C. 
Hurll, Gilbert Morrison, J. Dobson, H. L. Hartley, 
E. C. Payne, T. Harrison, W. Heaton, J. Fielding, 
E. Taylor, J. H. B. Dixon, N. J. Wigley, W. 8. 
Courtis, and J. Chalker, Colonel C. W. D. Rowe, 





Sir Horace Boot and Messrs. S. A. Garner, E. ffinch | 
Mitchell, E. Gwynne Vevers, M. O. Gill and R. E. | 
Barringer. In addition, Mr. L. H. Pearmaine, of | 
the Transport and General Workers Union, and | 
Mr. H. L. Bullock, of the Municipal and General | 
Workers Union, are to become members of the | 
Council. As stated in our Personal column this | 
week, on page 128, Mr. A. T. Green and Drs. F. M. | 
Lea and J. G. King are to act as technical advisers. 


The Ministry state that the Council will work in 
association with area councils throughout the 
country, and that the resources and organisation 
of existing trade associations will be fully utilised. 
The principle of the minimum price for bricks and 
the quota plan proposed by the Simmonds Com- 
mittee have been agreed to by the Ministry; the 
quota plan, however, is subject to a review of the 
allocation of trade at least every three months. 
The current national output of bricks is to be 
reduced from time to time—not necessarily at 
regular intervals—in order to balance supply and 
demand and this reduction wil! be effected, in part, 
by the closure of works. 


Tue Leeauity or Locat By-Laws. 


A legal point of some interest to those whose 
business is with local authorities or is subject to 
regulation in accordance with local by-laws has been 
brought to our notice by the Eastern Federation of 
Building Trades Employers, following the settle- 
ment of a dispute between the Federation, acting 
on behalf of one of its members, and the Rural 
District Council of Wayland, Norfolk. It appears 
that the Council, as water-supply authority for the 
area concerned, had made a number of regulations 
governing the conditions of supply and, among 
these, had established a register of approved 
plumbers. In this particular case, a registered 
plumber, Mr. E. J. Tofts, of Attleborough, was 
urgently requested by the military authorities to 
give an immediate supply of water to a body of 
troops that was arriving. Under pressure from the 
military authorities, he committed the technical 
offence of making the connection to the Council’s 
system before the official forms had been signed by 
the Royal Engineer officer concerned and had been 
received by the Council through the customary 
official channels ; for which he was struck off the 
register for six months and, in effect, prevented from 
pursuing his calling within the area of the Council’s 
jurisdiction during that period. As a member of 
the Federation, Mr. Tofts enlisted its aid against the 
Council; with the ultimate result, following legal 
representations, that the Council withdrew the by- 
law under which the register was constituted. It 
was established, the Federation informs us, that any 
such by-law, propounding a closed register of 
plumbers and arrogating a penal authority to the 
water undertaker, is ultra vires unless specifically 
sanctioned by Act of Parliament; and by-laws of 
this kind have been consistently rejected by Parlia- 
ment when attempts have been made to incorporate 
them in water Bills. We might add that the same 
disability applies to the by-laws of railway com- 
panies—and, we believe, transport undertakings 
generally ; unless they are included in the schedule 
annexed to the Act under which such an undertaking 
operates, they cannot be enforced. 


Crvm ENGINEERS AND THE BurILpInG INDUSTRY. 


The Council of the Institution of Civil Engineers 
have arranged to hold a conference on Tuesday, 
August 25, at the Institution, to consider the ques- 
tion, ‘“‘ What can the Engineer contribute, now and 
after the war, to the development of the Building 
and Civil Engineering Industries ?”’ The discussion 
will be opened at 2.30 p.m. by Professor C. E. Inglis, 
President of the Institution. It is stated that Lord 
Portal, Minister of Works and Planning, expects to 
be present, and that the speakers will include Mr. 
W. H. A. Ansell, president of the Royal Institute of 
British Architects; Mr. T. Howarth, president of 
the National Federation of Building Trades Em- 
ployers; Mr. H. T. Holloway, president of the 
Federation of Civil Engineering Contractors; Mr. 
J. W. Stephenson and Mr. R. Coppock, president 
and general secretary, respectively, of the National 
Federation of Building Trade Operatives ; Colonel 
C. M. Norrie, M.Inst.C.E.; and Lord Latham, 
Leader of the London County Council. The Con- 
ference is expected to take into account the problems 
affecting or likely to affect the building and civil 
engineering industries during and after the war, 
and to consider “ the anticipated conditions of the 
future, as well as the shortcomings of the past, and 
the need for co-operation between the engineer, 
architect, quantity surveyor, civil engineering con 
tractor, builder and operatives in the work of recon- 





struction.” To enable more detailed consideration 
to be given to particular aspects of the subjects 
raised at the Conference, it is proposed to arrange a 
series of further meetings for the discussion of such 
topics as the relations between the various sections 
of the industries, and whether the industries them- 
selves should continue as separate entities ; com- 
petitive tendering and the lowest bid; a general 
form of contract and standard schedule of prices ; 
controls and priorities ; the welfare of the operative, 
and the closer association of labour with manage- 
ment ; the guaranteed week and its effect on labour ; 
the elimination of unemployment in the building 
trades; and management and construction tech- 
nique. Admission to the Conference will be by 
ticket only, for which application should be made 


|to the secretary, Institution of Civil Engineers, 


Great George-street, Westminster, 8.W.1. 





LETTER TO THE EDITOR. 


MECHANICAL DETECTION OF 
WHEEL-SEAT FLAWS IN RAILWAY 
AXLES. 


To THe Eprror or ENGINEERING. 


Str,—Mr. F. C. Johansen’s article in your issue 
of August 7, 1942, page 101, on the mechanical 
detection of wheel-seat flaws in railway axles, is 
of considerable practical importance, and the 
method may have other applications than that for 
which the particular instrument described was 
designed. The present writer is also interested in 
crack detection where the flaws are hidden and 
where the magnetic powder method cannot be 
applied, and for his immediate problem has been 
using successfully an electrical conductance method. 
Mr. Johansen dismisses electrical methods on the 
grounds that they involve delicate electrical instru- 
ments, although he must be well aware of Sperry’s 
work with electrical methods of detecting flaws in 
steel rails. Most railway engineers are “ mechani- 
cally minded,” and perhaps for this reason Mr. 
Johansen was wise to develop a mechanical method ; 
on the other hand, electrical methods might be 
much quicker, and possibly, equally satisfactory. 

The method the writer is using for crack detection 
is that described in a paper published in the Proceed- 
ings of the Institution of Mechanical Engineers in 
1938 on “ The Measurement of the Thickness of 
Metal Walls from One Surface only by an Electrical 
Method.” In the discussion of this paper, Dr. W. J. 
Clark and Mr. C. 8. Tanner, of Imperial Chemical 
Industries (Fertilizer and Synthetic Products), 
Limited, Billingham, described the succes8ful 
application of the thickness estimator to the detec- 
tion of cracks indistinguishable to the naked eye 
and to cracks below the surface, and the writer 
has more recently continued this work. The method 
involves no measurement of conductance; it is 
essentially that of comparing an instrument reading 
with metal that is known to be free from flaws with 
that obtained with the piece under test. In Mr. 
Johansen’s particular problem, it would not be 
necessary to disturb the wheels or axle, and the 
only technical difficulty the writer can foresee is 
that of applying contacts on the axlebox side of the 
flaw, although this difficulty might be formidable 
with certain designs. Electrical conductance 
methods will not indicate the depth of a crack, 
but they should provide rapid and reliable informa- 
tion that a crack exists, and that, for most purposes, 
is all that concerns the engineer. 

There is not space to go further into technical 
details, but it may be .stated that instruments 
exactly similar to that now being used for crack 
detection have been consigned to such places as 
Persia, Burma and South America by ordinary 
methods of transport, which is sufficient proof that 
electrical methods do not necessarily involve the 
use of very delicate instruments. 

Yours faithfully, 
B. M. THORNTON. 

22, Walnut-avenue, 

Hartford, Cheshire. 

August 11, 1942. 
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THE QUENCHING OF STEEL|STRESSES IN STEEL QUENCHED AFTER TEMPERING. 


AFTER TEMPERING AND THE 
IMPACT TEST. 


By L. E. Benson, M.Sc. 


Tue chief object of the present article is to 
emphasise the undesirability of quenching steel parts 
after tempering following hardening, and the urgent 
need for the revision of specifications calling for, or 
permitting, this either directly or indirectly. For 
many years now, it has been generally recognised 
that the impact strength of alloy steels may be 
improved by increasing the rate of cooling from the 
tempering temperature, say by quenching in water 
or oil, instead of cooling feely in air or in the furnace. 
This is particularly true of nickel-chromium steel 
without addition, intentional or otherwise, of 
molybdenum, and many cases have been cited in 
metallurgical and engineering literature where such 
steel has given Izod impact figures of say 5 ft. Ib. | 
to 10 ft. Ib. after slow cooling and up to ten times 
the same value after rapid cooling from the temper- 
ing temperature. The same effect may be observed, 
in lesser degree, in straight nickel steel and in a wide 
variety of other steels used at the present time. 
What is not generally recognised, however, is that 
the apparently desirable condition of toughness 
represented by a high impact figure is seldom Fig. 2. _ 
actually necessary to meet service requirements of | / / 
engineering structures, and, moreover, is frequently | 
obtained only at the expense of serious internal 
stresses which may cause appreciable distortion | 
during machining and even premature failure in 
service. 

The undesirability of quenching after tempering | 
may be emphasised most readily perhaps by refer- 
ence to a case in which the premature failure of | 
several traction gear rims was directly attributable 
to internal stresses developed by this treatment. 
The rims in question had a face width of 5-25 in., 
were mounted on centres, and had an inside diameter re 
of 21-8in. The chemical analysis and physical pro- 
perties were according to specification, typical per- 


Fie. 1. 


he 
centage composition figures obtained on samples 
cut from the rims after failure being carbon, 0-34, 
nickel, 3-23, chromium, 0-12, and molybdenum, 
nil. The physical properties of the rims were as 
shown in Table I. The calculated service stresses 
(7837.c.) 





TABLE I. 


cracks, marked xz, y and z, as determined on 


Ultimate) Elonga- | Redue- sections through the point of commencement and 


Yield 


ous Eyes Point Rd get fhe — | compared with a fatigue crack to be expected from 

‘ single tooth overloading, marked /f. All three 

’ a ay er ee es | cracks, 2, y and z, commence in a direction about 

| rao | 10 deg. from the radial and while zx and y have 

Rid? 8-1 63-1 18-3 48-8 | = |eurved under the teeth as they developed, crack z 
es } (4 tends to become more truly radial and thus to sever 

Specification 45-0 pe-6S 18-0 40-0 29 | the rim rather than to detach a tooth. Thirdly, the 


- primary fatigue cracks did not start close to the end 
were moderate and there was ample evidence that | of the gear tooth as would be expected with an 
gears to the same design were normally well able overhung driving pinion, but did start at a distance 
to carry out the duty. Nevertheless, failure | of about one half to three quarters of an inch away 
occurred on several rims from one batch owing to| from the motor end of the teeth. ’ 
the breaking out of teeth. In each case, the teeth | 
only broke after extensive cracks of the “ fatigue ” 
type had developed. 


The first two considerations just given indicated 
; i that abnormal tangential stresses in this rim had been 
In Fig. 1, on this page, is| an important factor in bringing about failure, and 
reproduced a photograph showing the fatigue crack | high stresses due to shrinking the rim on to the 
where one tooth has broken out. |centre were suspected. Nominally, however, the 

At first glance the obvious fatigue character of the | interference between rim and centre was such that 
primary cracks might suggest that failure occurred | the circumferential tension due to shrinking on 
through repeated overloading in service, but several | would not exceed 12 tons per square inch even 
features which were characteristic of these failures assuming complete rigidity of the centre. This is a 


did not accord with this view. In the first place, | normal figure for this type of gear and check mea- 


FracTurReD Tooru 1x Traction Gear Ri. 


the primary fatigue cracks did not commence at 
points near the top of the root radius where the 
maximum bending stress due to tooth loading would 
be expected and where fatigue cracks due to over- 
loading are normally found to start, but did occur 
at points situated at the bottom of the root radius. 
Examination of the actual fracture seen in Fig. 1 
showed clearly that the primary fatigue crack 
started at the point marked “ A.” Secondly, the 


primary fatigue cracks showed a tendency to 
spread through the gear rim in a nearly radial 
direction instead of at about 45 deg. to the radius 
as is usual in a case of simple toeth overloading. 
Fig. 2 shows the spread of three primary fatigue 


surements made on a cracked rim when the centre 
was machined out indicated a shrink stress of only 
8 tons per square inch. In view of this, the possi- 
bility of high internal stresses in the rims due to 
heat treatment was considered, and on inquiring 
into the history of the rims, it was ascertained that 
they had been oil hardened and that this had been 
followed by tempering at 600 deg. C. and water 
quenching. 

To obtain an approximate idea of the magnitude 
of the internal stresses, two cracked rims were 
investigated by removing them carefully from the 
wheel centres, then parting out rings from selected 
places, and measuring the change in diameter of 
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the ring material on severing from the rim ; thus 
d, d, . 
d, —E 

where f = mean fibre stress in small ring, d, = dia 
meter of small ring before parting out, d, = dia- 
meter of small ring after parting out, and E 

Young’s Madulus. Fig. 3 is a sketch showing 
the position of the stress rings (the dimensions 
are not accurately to scale). The procedure was 
as follows: the end of the gear was stepped as 


f 


TasBLe II. 


Stress Differen: 
between Inside 
and Outside 
Ring Surfaces 


Mean Initial 


Number of Ring Stress in Ring 


Tons per Square rons per Square 
Inch Inch 


I 1 (in compression) 2-5 (opened 
2 - 1-0 : 

5 10 ' ,, o” Nil 

$ S . * 1-0 (closed) 
5 5 (in tension) 0 

ry ; ‘ 7-0 

7 21 (in compression) 11-0 (opened 
2 ‘ 16-0 


9 (in tension) 
12 


shown and smooth machined, and diametral 
measurements were taken on ring No. | and on 
the outside of rings 2, 3 and 4. These four rings 
were then carefully parted out and the measured 
diameters measured again. Subsequently rings 
5 and 6 were measured and parted out, and at 
a later stage still, the rim was parted through 
half-way along its length to obtain a set of readings 
at positions 7, 8,9 and 10. Assuming a symmetrical 
distribution of internal stress within the rim it is 
not likely that the type of stress distribution would 
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be altered by doing this, though the magnitude of 
the tangential stress components would tend to 
be reduced. 

The calculated tangential figures obtained are 
shown in Table LI, the results referred to being those 
in the second column. It will be observed that 
stresses a8 high as 13 tons per square inch in tension 
and 21 tons per square inch in compression were 
measured, also that a tensile stress of 5 tons per 
square inch was found at position 5, this being 
approximately § in. from the end of the teeth and 
in the region where the fatigue fracture commenced. 
Actually the stress at this point would be con- 
siderably higher than this, as measurements were 
not taken here until rings | to 4 had been removed. 
This would bring about considerable stress relief 
t position 5, since rings 1 to 4 were in compression 
ind since there is an appreciable stress gradient 
between rings 4 and 6. It is clear therefore that 
the stress at position 5 would be a very significant 
one and in combination with a normal shrinkage 
stress and normal working stresses could easily 
result in failure. The position of the commence- 
ment of the fatigue crack would, of course, be 
decided partly by the internal stress gradient along 
the length of the tooth and partly by the working 
stress gradient. 

To obtain further information regarding the stress 
distribution within the rim, the small rings parted 
out were each severed at one place and the amount 


of springing open or closing used to check the stress | 


gradient between inside and outside diameter. The 
following approximate formula was used :— 
. 2Etw 
S = 
nd? 

where S = the stress difference between inner and 
outer ring surfaces before severing, w = the amount 
of opening or closing at the gap on severing the 
ring, and t = the thickness of the ring. The results 
of these tests, which are shown in the third column 
in Table LI, are of considerable interest in giving a 
relative idea of the stress gradient radially and in 
giving a. positive indication of its direction. Thus, 
if the ring opened on severing, the stress was initially 
higher in tension (or lower in compression) at the 
larger diameter. The converse was true if the 
ring closed on severing. 

The figures given show that the stress distribution 
in the rim was of the type shown in diagrams 
Figs. 4 and 5, i.e., circumferential tension at the 





centre of the section balanced by circumferential | 


compression towards the surface. Fig. 4 shows the 


circumferential stress in a tempered and quenched | 


gear rim as indicated in Fig. 3. Fig. 5 is a diagram 
of the approximate distribution of circumferential 
stress in a gear rim, as tempered and quenched, but 


with the teeth not machined. These diagrams, of . 


course, show the type of stress distribution which 
would be expected to result from water quenching 
from below the critical range of temperature, and 





| ill effect. 





| 
| 


there is no doubt that water quenching after temper- | 


ing was the cause of the trouble referred to. The 
rim, a8 heat treated, would be about 24 in. thick 
and 5} in. wide and may be regarded as a bar bent 
into a circle. Some relief and redistribution of 
internal stress would occur when the teeth were 
machined (after treatment) but this has not pre- 
vented the base of the teeth passing through the 
tension zone as indicated. 
the rims might 


an internal stress distribution of the type found 
might actually be advantageous. In the general 
sense, however, it is most important to realise that 
forced cooling after tempering, even in parts of 
such moderate section as these rims, may result 
in dangerously high stresses, and that the danger 
will increase with the mass of the section. 
cidentally, further experiments have confirmed that 
for parts of similar section, air cooling after temper- 
ing is comparativly safe, the stress at position 1 
heing of the order of 2 tons per square inch instead 
‘f 16 tons per square inch. 

Distortion on Machining.—Apart from the ques- 
tion of failure in service, the stresses set up by 


Had this not occurred, | 


not have failed, and for certain | fi Taal aoblnl euaiesiaies sob tnenhiiie somaee 
purposes, but not for gear rims, it is possible that | a Oe Ser eo S req 


| material which no other standard test can du. | 


In- | 


|to make rapid cooling after tempering virtually 


quenching after tempering are certainly responsible | 


for great trouble in machining owing to the dis- 
tortion which accompanies the redistribution of 
stress on carrying out unsymmetrical machining 


| progressive embrittlement occurs. 
| case it is in the cold condition, after embrittlement 
| has occurred, that the possibility of fracture arises. 


operations. Obviously, this type of distortion 
is bound to occur however carefully the machining 
is done, but, too frequently, the cause of the trouble 
is not recognised, and elaborate sequences of machin- 
ing operations are employed and time is wasted in 
extra setting up operations, etc. Sometimes the 
distortion is erroneously ascribed to “ machining 
stresses.” Many cases of distortion of this type, on 
structures other than gears, have come to the 
author’s notice. This applies to parts machined from 
heat-treated bars as well as to forgings and castings. 
Invariably the trouble has vanished after retemper- 
ing at 600 deg. C. followed by cooling at an appro- 
priate rate, i.e., air cooling for small and medium 
parts and furnace cooling for larger parts. It is to be 
regretted, however, that some steel manufacturers 
and engineers do not appear to be alive to the risk 
of trouble from this cause. 

It is unfortunate that the risk of generating high 
internal stresses on quenching after tempering 
increases with the mass of the section, since it is 
also the larger sections that give most difficulty in 
obtaining high impact values, and which are, 
therefore, the most likely to be quenched. It has 
been shown how internal stresses of the order of 
20 tons per square inch were developed in a section 
of approximately 54 in. by 2} in. With larger sec- 
tions, the figure would be higher and cases of internal 
rupture are known to have occurred. With smaller 
sections, the stress would tend to be less, and it is 
only because of the mass effect that so many small 
parts are quenched after tempering without apparent 


Importance of Impact Test in Engineering.— 
Normally, the impact test bears no relation to 
engineering design and is included in specifications 
with the object of ensuring the maintenance of an 
arbitrary standard of quality as indicated by this 
test. For ordinary engineering purposes, a high 
impact figure obtained on a small test piece has no 
real significance and is not essential for satisfactory 
service. It is perhaps not sufficiently realised that 
steels of quite low impact strength will meet most 
engineering requirements. Many of the large 
numbers of carbon-steel parts in service would give 
single-figure Izod results if tested. It has been 
pointed out elsewhere* that the real Izod test 
value representing case-hardened parts is about 
3 ft.-lb., even using alloy steels yielding figures of 
60 ft.-lb. to 70 ft.-lb. on separate test pieces given 
the usual double heat treatment. Despite this low 
figure, gears and pinions of this type on traction 
work successfully withstand heavy loads and severe 
shock, due to driving, braking, skidding, track 
inequalities, etc., showing again that a high impact 
figure is unnecessary even where exacting condi- 
ions have to be met. 

Exception must be made for certain applications 
which do demand a high impact figure under normal 
testing conditions. Examples which may be quoted 
are parts with notches or sharp changes in section 
operating at low temperatures and parts operating 
for long periods at such high temperatures that a 
In the latter 


When such special requirements are essential, 
suitable steels are available which will give high 
impact figures and a good degree of stability. For 
more ordinary work, the impact test has little signi- 


mainly be met by an Izod test in the region of from 
5 ft.-lb. to 10 ft.-lb. It is not intended to belittle 
the value of the impact test, as such, as a check on 
quality. The impact test is useful in this respect 
and it provides a check against abnormally brittle 





It is most unfortunate that many important 
specifications either demand quenching after tem- | 
pering or include such minimum impact figures as | 


obligatory. Without attempting to list. these 
specifications, one or two examples may be mien- 
tioned. A well-known specification which requires 
quenching in water or oil after tempering, with 
no alternative, is British Standard 48 11 (55-ton 








* Trans. Manch. Assn. of Engineers, vol. 1937-8, | 
page 193. L. E. Benson in discussion on ** Notched-Bar 


Impact Testing.” 


nickel-chromium steel ; Izod 40 ft.-Ib.). B.S. 28 81 
(65-ton nickel-chromium steel; Izod 35 ft.-lb.) 
permits quenching in water or oil or cooling in air 
after tempering at the option of the manufacturer. 
Both civil and service specifications for straight- 
nickel steels, ¢.g., B.S. 5005/401, quote minimum 
Izod figures of 35 ft.-lb. to 40 ft.-lb. without reference 
to the dimensions of the part and thus, in effect, 
demand quenching after tempering, unless favour- 
able casts of steel (usually containing appreciable 
accidental and unspecified amounts of molybdenum) 
are available. The new B.S. War Emergency Speci- 
fication No. 970-1941 does not demand quenching 
after tempering specifically, but it still specifies 
impact figures so high as to require quenching after 
tempering in effect. 

In the author’s opinion, the practice of quenching 
after tempering may be very dangerous and, for 
general engineering purposes, is never justified ; it 
would be to the great benefit of the engineering 
industry if all specifications calling for this treat- 
ment, either directly or indirectly, were modified 
so as to prohibit it ; and, from the point of view of 
distortion on machining alone, it would be of very 
substantial assistance to the war effort if this could 
be done now. In many cases, this would entail 
lowering the specified minimum impact figure, but 
this could certainly be permitted without affecting 
reliability. It is probably no exaggeration to say 
that a minimum Izod figure of 10 would provide an 
adequate safeguard for general engineering purposes 
where an impact figure is required at all. It is 
admitted that for certain conditions a high impact 
figure is desirable but these conditions are quite 
special and should not be allowed to influence the 
requirements of general engineering specifications. 





RATIONAL PLANNING FOR 
POST-WAR DESIGN. 


By Dr. E. W. Tuomas, Dr. W. Fisuer Cassie, 
and A. H. A. Hoae, M.A., Assoc. MM. Inst.C.E. 


Durine recent months there has been much 
discussion in the general and technical Press of 
social and physical planning. The engineer takes 
his place in such a programme by implementing 
any scheme of reconstruction, and, to be effective, 
his efforts must be truly economical and efficient. 
The attitude of the engineer to technical advance 
requires re-examination and restatement. This is 
strikingly demonstrated by the fact that, with the 
advent of war conditions, it was immediately 
possible to permit and use higher stresses in design. 
These stresses may be reviewed, later, but struc- 
tures which, meanwhile, have been erected will, 
no doubt, remain in use. Such a situation may 
well be a reflection on design methods which, in 
the past, have evidently yielded a larger factor of 
safety than was necessary. It is suggested that a 
closer analysis of the behaviour of materials and 
structures will enable the factor of safety to be 
reduced, resulting in economy which is a prime 
essential in present and post-war needs. 

The present methods of approach to design may be 
classified into three groups:—(l1) Exact theory 
based on reasonable assumptions, the results being 
verified by test ; (2) results of tests combined with 
rough theory; and (3) “rule of thumb” and 
empirical formule. It will be found on analysis 
that, at present, very few designs are based on 
exact theory and that the majority come within the 
second group. The third may be a convenient 
derivation from the other two, or may arise out 
of the accumulated experience and _ traditional 
assumptions of previous designers. 

A current criticism is that theoretical methods 
lead to non-practical results, when, in reality, the 
underlying assumptions may not truly represent 
the prevailing conditions. Although a competent 
worker can normally produce an exact theory, 
given specific assumptions, it is fundamentally 
important that these be critically examined in the 
light of controlled tests. It is frequently difficult, 
however, from such results, to reassess the individual 
physical conceptions on which the theory is based, 
|in order that the behaviour of the materials or the 
| structure may be forecast with sufficient accuracy. 
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Thus it is not surprising that a theory simplified | 
by convenient rather than accurate assumptions, | 
and correlated with test results, should be more 
acceptable to the average engineer. This method 
of design, now in use for many years, is adjudged 
satisfactory merely on the ability of the structure 
to stand up to actual loads, rather than on the 


LABOUR NOTES. 


Mr. AssHeton, Parliamentary Secretary to the 
Ministry of Supply, stated in the House of Commons 
| last week that, taking the whole range of 23 engineer- 

ing royal ordnance factories, the figures for casual 
absence in the last six months had been reduced, in 
the case of men, from 4-6 per cent. to 2-5 per cent., and, 
efficiency with which it carries out its purpose. The | for women, from 10-5 per cent. to 5-2 per cent. In 
limitations of such design and of the controlling| the explosives factories, casual absence had been 
specifications must not be overlooked, and may | reduced from 6-4 per cent. to 3-1 per cent. for men, 
well lead to waste of materials and increased capital | i the Altos P reagtetg tt temp - iderable 

: | < Ss, a consi e 
oom. It must be remembered, also, that epecifice- improvement, although the position was less satis- 
tions, once drafted, are apt to remain in force | factory. The reduction was from 12 per cent. to 1-6 per 
long after they are due for revision, and progress | cent. for men and from 23-5 per cent. to 13 per cent. 
is thereby obstructed. for women. Men and women, in his opinion, had faced 

A more rational approach to design is via (1) basic | the difficulties of the situation with great gallantry. 
assumptions, closely adjusted to the known condi- 
tions, and subjected to the minimum of simplifica- 
tion; (2) subsequent derivation of a rigorous 
theory ; and (3) critical experiments to investigate 
the accuracy of the theoretical results. Tests may 
be made first on a small scale, and these, if appa- 
rently confirmatory, may be amplified to cover the 
range of circumstances occurring in practice. In 
the event of the experiments failing to produce the 
predicted results, criticism should be levelled either 
at the experimental technique or at the basic 
assumptions, and not at the mathematical theory. 

While these tests may confirm the theory, the 
resulting formule may be in too complex a form 
for use in everyday practice; further, the control 
of the materials and workmanship possible in the 
laboratory will seldom obtain on the job. These 
facts, however, should not be allowed to hinder the 
application of the theory, which, at this stage and 
not earlier, may be adapted to practical conditions. | 
The convergence of theory and practice may be| 
still farther advanced by strict control before and 
on the job, and encouraged by permission to use 
higher stresses when.such control is guaranteed and 
implemented. 

Exact theory will give definite numerical values 
for given conditions, but the labour involved in 
extracting these values may be excessive. It will | 
often be possible to represent the results by simplified 
expressions, with sufficient accuracy for design 
purposes. The extent to which this is permissible 
is governed by such factors as the unknown varia- --— 
tions in loading and foundation conditions, and the 
fluctuations in the possible control of materials and 
workmanship. However, it must be realised that 
such simplified expressions do not represent exact 
theory, and simplifications of this kind must be 
utilised strictly within their intended range. 

It is suggested, therefore, that theoretical and 
experimental research, at home and abroad, be 
periodically co-ordinated to establish the latest 
information on any specific aspect of design ; that 
results therefrom be correlated with prevailing 
practical conditions ; and codes of practice formu- 
lated and kept up to date. These codes, by favour- 
able allowances, such as higher working stresses, 
should encourage the use of stricter control, improved 
techniques, and the use of new materials and 
methods. The resulting benefits should be available 
to client, designer, and contractor alike. The 
existing codes of practice for steelwork and reinforced 
concrete are major steps in this direction, but much 
design is still based on approximate theory and there 
is scope for more exact treatment. Thereby will 
engineering knowledge be kept flexible and access- 
ible, permitting of immediate utilisation of technical 
advances, with improvement in the economic 


It was stated in these notes a week ago that in the 
industries for which statistics are regularly compiled 
by the Ministry of Labour and National Service, 
the changes in rates of wages, reported to have come 
into operation during June in Great Britain and 
Northern Ireland, resulted in an aggregate incréase 
estimated at about 460,000/. in the weekly full-time 
wages of about 1,000,000 workpeople. In the coal 
mining industry, flat-rate increases of 2s. 6d. a shift 
were granted for underground workers, aged 18 years 
and over, and for surface workers aged 21 years and 
over, with smaller amounts for workers below these 
ages. In addition, some of the lower-paid workers 
received further increases as a result of the adoption 
of a general minimum rate of 83s. a week for adult 
underground workers, and 78s. a week for adult surface 
workers. Other industries and services in which wage 
rates were increased included iron and steel and water 
supply in certain districts. 


Of the estimated total increase of 460,000/., the 
greater part was due to the flat-rate additions to wages 
granted in the coal-mining industry. Of the re- 
mainder, about 3,000/. was due to arrangements made 
by joint standing bodies (including 4004 under cost- 
of-living sliding scales arranged by such bodies); 
3,000/. to the operation of other cost-of-living scales 
and of sliding scales based on fluctuations in the 
proceeds of the coal-mining industry ; 2,000/. to arbitra- 
tion and 15,0001. to direct negotiations between em- 
ployers and workpeople or their representatives. 


The number of disputes involving stoppages of work 
reported to the Ministry of Labour and National 
Service as beginning in June, in Great Britain and 
Northern Lreland, was 135. In addition, 21 disputes 
which began before June were still in progress at the 
beginning of that month, making a total of 156 dis- 
putes in June, resulting in an aggregate loss during the 
month estimated at 356,000 working days for a gross 
total of 112,200 workpeople. Some workpeople are 
counted more than once in the latter total owing to 
more than one stoppage having occurred during the 
month at certain collieries. After allowance for dupli- 
cation in the figures on that account, the net number of 
separate individuals involved, directly or indirectly, 
in the 156 disputes, was about 91,000. 


Of the 135 disputes beginning in June, 45, directly 
involving 19,700 workpeople, arose out of demands for 
advances in wages; 3, directly involving 1,700 work- 
people, out of proposed reductions in wages; 43, 
directly involving 17,000 workpeople, out of other wage 
questions ; 2, directly involving 700 workpeople, out 
| of questions as to working hours ; 17, directly involving 
5,100 workpeople, out of questions respecting the 
employment of particular classes and persons, and 22, 
directly involving 3,000 workpeople, out of other 
questions respecting working conditions. Three stop- 
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10s. a week on the war wage or bonus of all adult 
workshop staffs, time workers and _ pieceworkers, 
employed by the four main-line railway companies, 
except those on the Great Central Section of the London 
and North Eastern Railway—and a minimum wage o/ 
ll. a week for all adult workers, male or female, ex 
clusive of any war wage or bonus granted since the 
commencement of the present war. It was desire 
that the award on the claims should have effect «, 
from March 9 last. The Shopmen’s Council is large! y, 
although not exclusively, composed of representati\ 
of the craft unions, including the Amalgamated Eng 
eering Union. 

The Ministry of Labour and National Service and t! 
Ministry of Production have jointly set up a committ: 
(1) To inquire into and report on the use of labour 
and the practicability and extent of further dilution 
including the extension of the employment of wome 
in naval and mercantile shipbuilding and ship-repairi: . 
yards and establishments, and the means by which an, 
obstacles to such dilution may’be surmounted. (2) 1 
investigate and advise on the extension of payment by 
results with a view to increasing production. Th: 
members of the committee are Mr. Robert Barlow 
(chairman), Mr. H. B. R. Rowell of Messrs. R. and W 
Hawthorn, Leslie and Company, Limited, Mr. G. | 
Bailey of Messrs. Metropolitan-Vickers Electrical Com 
pany, Limited, and Mr. C. Martin of the Boilermakers 
and [ron and Steel Shipbuilders’ Society. 


Representatives of the coalowners and the mine 
workers again discussed the question of setting up « 
national wages board for the industry at a conference 
in London last week. At the close of the meeting, Mr 
Lawther, the president of the Mineworkers’ Federation, 
said :—** All in the mining industry—owners and men 
are concerned about production. We hope the recent 
award and output bonus will achieve harmony in the 
industry. Everywhere miners are anxious to fulfil the 
pledges made on their behalf.”’ 


The annual report of the Transport and Genera! 
Workers’ Union states that, in 1941, there was an 
increase in the membership of 204,730, and that, at the 
end of the year, the total was 948,079. It is now, 
according to Mr. Deakin, the acting general secretary, 
over a million. The income in 1941 was 1,078,886., ot 
which 1,003,4141. came from members’ contributions 
The general fund had a credit balance at the end of the 
year of 1,761,291/. and the total funds in hand amounted 
to 972,820/. 


At a meeting in London, on Friday last week, the 
executive of the National Union of Railwaymen con 
sidered the amended offer of the main-line railway com- 
panies on their claim for an all-round increase of wages 
of 108. a week. It was decided to submit the proposals 
to a special delegate conference, and one was accord- 
ingly called for to-day (Friday). Mr. Marchbank, the 
general secretary of the union, stated at the close of 
the meeting of the executive, that a full report of the 
negotiations and the proposals would be given to the 
conference, but that the amended offer would not be 
disclosed before then. The final decision would rest 
with the delegates. 


Figures compiled by the Ministry of Labour and 
National Service show that the number of men and 
boys registered at employment exchanges in Great 
Britain as wholly unemployed on July 13 (exclusive of 
24,071 men unsuitable for ordinary industrial employ- 
ment) was 66,116—3,350 more than on June 15. 
Women and girls wholly unemployed on July 13 num- 
bered 35,320, of whom 1,269 had been classified as 
unable for good cause to transfer to another area. 
Compared with June 15, the numbers wholly unem- 
ployed showed a decrease of 1,154. Increases in the 
numbers of boys and girls recorded as unemployed were 





efficiency and “ fitness for purpose "’ of the products 
of the profession. 


pages, directly involving 1,000 workpeople were in 
support of workers involved in other disputes. 








Final settlements of disputes which terminated in | 
June were effected in the case of 127 disputes, directly 
| involving 57,000 workpeople. Of these disputes, 18, 
| directly involving 5,600 workpeople, were settled in 
favour of the workpeople, and 87, directly involving 


string except under the authority of, and in accordance | ,. : 
| 45,000 workpeople, in favour of the employers. Twenty- 
rec granted b } . . . , ’ - 
with, @ Heenes or Givection - y the Sahtes of two disputes, directly involving 6,300 workpeople, 


Supply. are defined as bei any worn-out or) : : . 

= ag tl ey lr wholly or wt i my ey wool, cotton, | resulted m®& oa In the case of 24 disputes, 
diz, segen, Gan, tamia, fate, heme, manila, ciel, or directly involving 9,000 workpeople, work was resumed 
from any mixture of these materials. Under “ rope pending negotiations. 

and string ’’ is included material made wholly or mainly 
from hemp, manilla, sisal, flax, ramie, jute, cotton, etc. 
The public should keep discarded rags, etc., separate, 
and salvage collectors must not mix them with refuse. 


SALVAGE OF Rags, Ropes AND StrRinc.—Under the 
Salvage of Waste Materials (No. 3) Order, 1942 (S.R. 
and O. 1942, No. 1360, price id.), it is now Megal to 
destroy or discard indiscriminately old rags, rope and 


The claim of the Railway Shopmen’s Joint Council 
| for inereased wages was heard by the Industrial Court 
lon Thursday last week. 





It was for an increase of 





largely due to the registration of school-leavers in 
certain areas at the end of the summer term. 


A Roumanian Legislative Decree of November 12, 
1940, provided for the gradual dismissal of all Jewish 
employees and their replacement by workers of 
Roumanian origin. It also made it compulsory on 
employers to engage Roumanians to work side by side 
with skilled Jewish workers in order to learn their 
trades. In the explanatory memorandum to a Decree 
of December 30, 1941, it is stated that the wages of 
the Jewish workers are so low that it is impossible to 
get Roumanian sk:lled workers to take the places of the 
displaced Jews. In order that undertakings may not be 
tempted to hamper the application of the Decree, 
arbitration boards are now empowered to fix the wages 
of workers of Roumanian origin, engaged to take the 
place of, or to work with, Jews. 
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FIGHTER AIRCRAFT  F.W. 190. 











Macuine TAKING OFF FOR Fiicut By BririsH Prior. 
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THE GERMAN F.W. 190 FIGHTER. 


Tue latest German fighting aircraft, the Focke Wulf 
F.W. 190/A3, has been met in combat by the fighters 
of the Royal Air Force on several occasions since the 
machine first appeared on the Western Front early 
this vear, and some weeks ago one of these machines 
was brought down on the South Coast of England by 
our fighters. It was intercepted over the Channel and, 
after a long engagement, was damaged and driven 
down short of petrol and ammunition. As it happened, 
an armed patrol was close at hand and was able to 
overpower the pilot before he could succeed in destroy- 
ing the machine, which has since been repaired and 
flown by our pilots. It is shown, in Fig. 1, taking off | 
for a test flight by a British pilot, and its appearance in 
flight is illustrated in Fig. 2. The British markings 
will be noted in each illustration. 

As is most clearly shown in Fig. 1, the F.W. 190 is a 
low-wing monoplane fitted with four cannon, the | 
muzzles of which can be seen protruding through the | 
leading edge of the wing. The cannon are of 20-mm. | 
bore, and the armament also comprises two 7-92 mm. | 
machine guns. Other main features of the design can | 
be followed from the illustrations, but it may be men- | 


| plant within 66 hours of its disablement. 


MACHINE IN FLIGHT. 


with the supercharger in ““S” gear. With the same 


supercharger gears, the rates of climb are 3,050 ft. | 


per minute at 4,000 ft. and 3,280 ft. per minute at 
17,500 ft. respectively. The gross weight, fully 
equipped, is 8,580 lb. and the wing loading 42-3 Ib. 
per square foot. 

One of the design features which may be mentioned, 
although not visible in the illustration, is that the 
pilot’s head and back are protected from attack from 
the rear by a }-in. plate of special steel shaped roughly 
to his outline. Similar protection is provided in front. 








EMERGENCY REPAIRS TO ELECTRIC WINDING PLANT.— 
A good example of emergency repair by improvisation is 
afforded by the re-starting of a colliery electric winding 
The repairs 
were made by Messrs. Metropolitan-Vickers Electrical 
Company, Limited, Trafford Park, Manchester. The 
winder was put out of service by the destruction from 
fire of a large high-voltage reversing contactor panel. 
Replacement would have taken several months, but the 
firm adapted a complete new panel, with associated 
apparatus, of a somewhat different type. This was 


TIN MINING IN CORNWALL. 


Tue fact that Cornwall is the world’s oldest tin-min- 
ing area is well known and it may be remembered that, 
in the pre-Roman era, the British Isles were known as 
the Cassiterides, or Tin Islands, the name being derived 
from the Greek word for tin, kassiteros. The extraction 
of the metal has been continued throughout the cen- 
turies and, in modern times, maximum outputs were 
attained in the period from 1863 to 1875, when some 
10,000 tons of tin were produced annually. Since that 
time production has steadily declined and according to 
figures given in the current number of Tin and its Uses, 
a publication issued by the Tin Research Institute, 
Fraser-road, Greenford, Middlesex, the highest annual 
output in the present century was 5,288 tons, which 
was reached in 1912; in each of the three years imme- 
diately preceding the present war the production of tin 
averaged 2,000 tons. The cost of operating the lode 
mines of Cornwall is necessarily higher than that of 
working the rich alluvial deposits in Malaya, and else- 


| where in the Far East, and consequently it has been 


difficult for Cornwall to compete with these areas, 
especially in times of depression. In 1941, there were 
only three mines in production in Cornwall, namely, 
those of Messrs. Geevor Tin Mines, Limited; Messrs. 
South Crofty, Limited; and Messrs. East Pool and 
Agar, Limited. These mines are deep, the workings 
being 1,800 ft. below the surface and, in some cases, 
running beneath the bed of the sea. 

When a Cornish tin mine can no longer operate at a 
| profit production is suspended, but the pumps are kept 
working as long as the available resources permit, since, 
once a mine has been flooded, it is difficult and costly 
to bring it back into production. In common with 
many other industries, since the outbreak of the war, the 
tin mines of Cornwall have been hampered by rising 
costs of production, shortage of skilled labour, and 
lack of capital. In spite of these difficulties, however, 
the Non-Ferrous Minerals Committee of the Ministry 
| of Supply, the chairman of which is Sir William Larke, 
j|are making every effort to increase the outputs of 
| Cornish tin as speedily as possible, and, with this 
object in view, three small mines have recently been 
re-opened. It is stated that other lode mines in the 
county could be started up again, but that it would 
be difficult to obtain the necessary labour and the 
| plant required within a reasonable time. Hence it is 
| considered that the best way to achieve an immediate 
| increase in the output of tin is to concentrate all the 
| labour available on the mines now in production. 





INDUSTRIAL OVERALLS.—On and after September 14, 


tioned that the wing span is 34 ft. 5 in., and the overall |} erected on the site of the original panel, the damaged | manufacturers of industrial overalls will be permitted 


length 29 ft. 4 in. 


The power plant consists of a Bayer- | cables repaired and connected, and the auxiliary wiring | to make only a limited number of styles of this type of 


ische Motoren Werke 801D 14-cylinder radial air- and signalling circuits restored. As previously stated, | garment. The Making of Civilian Clothing (Restrictions) 


cooled engine, which is rated at 1,580 h.p. and drives 
a three-bladed airscrew; the speed attained is 326 





the installation was in commission again within 66 hours 
of the accident. Since the winder raises nearly 1,000 


| (No. 12) Order, 1942 (S.R. & O., 1942, No. 1521), requires 
| industrial overalls to conform to the British Stand ard 


miles per hour at 4,500 ft. with the supercharger | tons of coal a day, the value of this prompt service is | Specification No. B.S./BOT 4, which contains detailed 


in “M” 


gear and 375 miles per hour at 18,000 ft | 


evident. 





' descriptions of these protective garments. 
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MOTOR-CAR GEAR LUBRICANTS.*| 
By H. D. Maxsiox. | MOTOR-CAR GEAR LUBRICANTS. 


As outlined in Report No. 9169B (1939), an in- Fig.1. In.0-001 o 0-001 In. 
vestigation had then been started on the comparative | Lissitassstorsitesrs) 
value of various oils and ** Extreme Pressure " addition | 
agents as gear lubricants. Interest in these so-called | 
* E.P. dopes ” was greatly stimulated by the general | 
adoption of hypoid gears in American car rear axles, | 
and by the fact that both gearboxes and ordinary 
spiral-bevel rear axles were being continually required | 
to carry increased loads at higher speeds. Besides their 
use for hypoid gears, however, a new interest has arisen | 
in those dopes which can be used in aero-engine lubri- . 
cating oil to serve the double purpose of increasing 
the load-carrying capacity of the propeller reduction 
gears and of engine working parts. Generally speak- 
ing, it may be said that the latter are mild E.P. dopes, 
whereas those suitable for hypoid axles are strong 
E.P. dopes, giving greater protection to gears, but | 
having undesirable properties for engine use. | 

The suitability of various dopes for use in aero| 7 (a) 
engines is greatly influenced by such factors as stability | ~ 
under prolonged high temperature, and corrosiveness, | (7878.4. 
some dopes losing their E.P. properties in the course | 
of time, whether heated or not. Many of the stronger | protective film being formed on the metal surface by 
E.P. lubricants, which are suitable for hypoid axles, | chemical action under conditions of high local pressure 
have corrosive properties which would exclude them | 4nd temperature, this film being an inhibitor against 
from use in engines on account of the non-ferrous | welding. 
metals used, but the investigation of such properties | TaBLe I.—Types of Lubricant. 
has been beyond the scope of this research. Saatiar | — 

| 






















aspect of gear lubrication, not as yet covered by this| wo. Description. 
research, is the possibility of pre-treatment of surfaces 
by chemical or physical means, and whether the effects 















































of such surface films are permanent or only of service 1 — ge Ap a et ep (S.A.E. 50). 

during the running-in period. Beyond the variation 5 | oa ee ee Se. 

of temperature from about 40 deg. C. to 70 deg. C., 4 | Oil No.l + 1-per cent. methyl dichlor-stearate. 

described in the second series of preliminary tests, the 5 1-per cent. thio-ether 

general effect of temperature and of viscosity on - , a wa sulphurised and chlorinated |.) oo) =r i a 

breakdown load has not been investigated. 7 “a + S-per cent. proprietary dope “B,” a| ~ 5) t —> 
The I.A.E. gear-testing machines were used for the : chlorinated wax. | z | 

tests on lubricants, and a considerable amount of | . vs t 0-50-per cont. naphthalene tetzachtoride. &*, —— | 

exploratory work had to be done before a suitable il a + O-50-per cent. proprietary dope “C,.” a| 3 0 A A Fs | 

testing technique was evolved which would ensure | mixture of 80-per cent. tricresyl phos- | aK ME ca oe: ee 

that the lubricant would fail and allow the gears to| jo P wee teens cane, Sabalys pasapaite 5 al ——— | fs 

seize or scuff before the gear material failed by either 13 + 10-per cent. sulpho-chloro compound. ial pe a — > 

pitting or tooth breakage, both of the latter being + + 5-per cent. ditto. | Ft 4 ie 

fatigue failures. The gear-testing machines and their ” . nT ae boldal graphite in ell me <1 Tie ao ee ee 

auxiliary equipment were fully described in Report 16 | - + proprietary dope “ D.”” Concentration and | ™ 

No. 9153B (1939), the type of gear used in the present blending process not disclosed. = 

investigation being the 5 D.P. 15/16 tooth combina- sues seem seeysneghiaseiicniaaeapapinnalininageiceniisaiieaiaiey - 

tion, also described therein, but with various modifica- The concentration of dope added to the base oil in 

tions to the profiles. the various cases will be seen to vary between 0-25 per | 1s 






The general test procedure was to load the gears to | cent. and 10 per cent., the percentages selected being 





some reasonably low value of specific load, to run the | those recommended by the suppliers of the respective 16 —_ 

machine for a given period of time (1 hour or 5 minutes, | dopes or, in some cases, those given in the technical —— 

as the case might be), then increase the load by 5 Ib. on | Press. It would have been of considerable interest to 2000 4000 6000 8000 wooo 

the loading lever and run again for the same period of | have tested a range of concentrations for each dope, | Specific Load ...Lb. hn. 

time, repeating the process until scuffing of the gears | but this would have greatly lengthened the research. | ——_« Safed in Approach & Recess 

indicated breakdown of the oil film. In the tests on | It may be assumed, however, that the sponsors of the | —. *. - ° bs 

gears of ¥,-in. face width, only the pair of gears at the | various dopes have made some tests as to what is wed ‘ oa Not Seu “ “ENGINEERING” 
7876.8. 


end remote from the driving motor was under test, | best concentration to use. One factor contributing to | 
}-in. wide service gears being used at the other end to | the wide variation of strengths is the solubility of the | as profiles used in the material tests described in Report 
minimise dismantling of the machine for inspection. | dope in the oil. For example, the thio-ether and the | No. 9189B (1940), but the main investigation was made 
To obtain some comparison between the gear-testing naphthalene tetrachloride are both organic solids of | on gears with involute profiles having almost no relief, 
machine and the four-ball E.P. lubricant testing | limited solubility in mineral oil, whereas most or all of | as at d in Fig. 1. The slight relief of approximately 
machine, a few of the oils were tested in the latter | the other chemical dopes are liquids of an oily nature, | 0-0002 in. was deliberately introduced by the gear 
machine at the National Physical Laboratory. Except | which may or may not be miscible with oil in all pro- | grinders to ensure against the profiles being * concave ” 
in one instance, the correlation was fairly good, the | portions. The cost of the respective chemicals may | (with respect to a perfect involute), in which case 
oils being rated, qualitatively at least, in the same | be another factor affecting the concentration which can | definite interference would have resulted. The hard- 
general order. economically be used. Three of the dopes, however, | ness of the Ni-Mo gears used in the main investigation 

Table I, herewith, gives a list of the lubricants were tested in two concentrations, oils Nos. 9, 11, and | varied between about 680 V.P.H. and 750 V.P.H.. 
tested. It will be seen that the heavier types of * gear | 13 containing the normal dope strength in these cases. | and no difference in tendency to scuff was observed 
oil,” such as filtered and unfiltered cylinder oils, have | Four of the dopes are known to be considered suitable | within these limits for gears of similar profile. It was 
not been included as was at first intended, since certain | for normal use in aero engines, these being the methy! | found possible in many cases to reclaim scuffed gears 
modifications to the gear machines would have been | dichlor-stearate, the naphthalene tetrachloride, and the | by regrinding the profiles. The depth of the damage to 
required to deal with the greater viscosities of these | proprietary dopes ““C”’ and “ D,” dope “C” being | the profiles caused by scuffing did not exceed about 
oils. Instead, more attention has been paid to the | recommended for regular use by one maker in America. | 0-0015 in. (on the dedendum), so that the gears could 
increase of film strength imparted by the addition of | Oil No. 15, containing colloidal graphite, is best known | be restored to new condition by grinding away between 
various chemicals to one standard base oil. The base | for its use in automobile or aero engines during the | 0-002 in. and 0-003 in. This was not found to reduce the 
oil selected, No. 1, was a well-known brand of solvent- | running-in period, but is not used for normal! running | hardness of these Ni-Mo gears, and indeed, in many cases 
refined medium-viscosity mineral oil free from chemical | in aero engines. increased it. Gears were not reclaimed more than once, 
additions, this oil being in common use for both engines Case-hardened steel gears were used throughout the The first series of tests was made on 4}-per cent. 
and motor-car gearboxes. Oil No. 2 was a low-| lubricant tests, since it was found necessary to use| Ni-Cr case-hardened gears of } in. face width, the 
viscosity oil of the same type as oil No. 1, tested to | gears highly resistant to pitting (surface fatigue of the | profiles having medium relief, but not very good form, 
find the dependence of film strength upon viscosity ;| metal) if failure by scuffing (oil-film breakdown) was/|as at a in Fig. 1. Each test was carried out in the 
and oil No. 3 was castor oil as marketed for use in| to be obtained. For the preliminary tests described | same way as the short-period tests on the gear materials 
racing cars. Oils Nos. 4 to 14 and No. 16 were all| below, gears of 4}-per cent. Ni-Cr case-hardening steel | namely, for one hour at each load increment, and 
made up by the addition of various chemical E.P. dopes | (B.S.S.: 8.82) were used; and would have been used lubrication was by combined jet and splash, with the 
to the base oil No. 1, while oil No. 15 was made up| throughout, but for the difficulties of obtaining further | oil temperature maintained at about 40 deg. C. The 
in the same way by the addition of a concentrated | supplies, whereas an adequate supply of another case-| maximum available specific load for }-in. wide gears 
suspension of colloidal graphite in oil. The chemical | hardening steel was already in stock. The main series | was 7,270 Ib. per inch of face width, and this, with 
dopes used in oils Nos. 4 to 14 and No. 16 are all more | of tests, therefore, was made on gears of 1-8-per cent. | the more powerful dopes, proved to be insufficient to 
or less active organic compounds, which have the | Ni-Mo case-hardening steel (similar to S.A.E. 4615), | cause failure by scuffing. Furthermore, owing to the 
effect of increasing the film strength of the oil to which | the heat treatment of which was a single oil quench | length of run at each load increment, many tests 
they are added. This is accomplished in various ways | direct from the carburising pot, followed by a tempering | ended by pitting or cracking of the teeth before the 
according to the nature of the dope, in some cases a | treatment. The Ni-Cr steel was carburised, double oil-| maximum Joad was reached. The results of these 

anatt ———_—__—__—__—_—_—_—_—_— —— | quenched and tempered. tests are given in Table II, herewith. 

* Durability of Gears: First Report on Lubricants. Fig. 1, above, shows specimen profile diagrams The absence of scuffing with the stronger dopes 
Presented to the Automobile Research Committee of the | representing typical samples of the various batches of | suggested that narrower teeth should be used in order 
Institution of Automobile Engineers. Abridged. gears used in the lubricant tests. Some were the same | that higher specific loads might be reached without 
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MOTOR-CAR GEAR LUBRICANTS. 





Fie. 3. 15-Toorn Driven Gear. Fie. 4. 16-Toorn Drivine Gear. 


overloading the testing machine, while the occurrence | specific load of 10,000 lb. per inch, but that oil No. 4 
of fatigue failure in some cases suggested that much | containing the mild dope, still prevented scuffing at 
shorter testing times should be adopted ; so a second | this temperature and load. Taking the results for 
series of tests was made on gears of the same steel | each of the oils, Nos. 1, 2 and 3, separately, it would 
with a face width of 4 in., this permitting specific loads | appear that the reduction in viscosity ‘consequent 
up to 10,000 Ib. per inch, with a slight overload of | upon the 30-deg. increase in temperature gave a 
the torsion shafts. The time of running at each load | reduction in film strength sufficient to bring the 
increment was cut down to five minutes, and the | scuffing load within the load range of the machine, 
profiles used in this series were heavily relieved on| but it is of interest to note that the viscosity of oil 
both addendum and dedendum, as at 6 in Fig. 1.| No. 1 at 70 deg. C. was only slightly lower than that 
Copious lubrication by both jet and splash was again | of oil No. 2 at 40 deg. C., both being oils of the same 
used for this series, as it was still hoped, at this stage, | type. 

that the best method of testing the film strength of 








oils would be to use copious lubrication together with TABLE III.—Preliminary Tests : Second Series. 
profiles not in themselves conducive to scuffing, and | (4) Lubrication: By jet and splash ; temperature as indicated 
yet to produce scuffing despite these advantageous Duration: Five minutes at each load increment. 
conditions. Gears ‘tos —. Ni-Cr C.H. steel, 5 D.P., # in. face 
width. 
er : ae , Profiles : Heavy relief, as at b in Fig. 1. 

TABLE II.—Preliminary Tests : First Series. About 0-0018 in. tip and root relief 
Lubrication: By jet and splash. | : = ae ] a 
Duration One hour at each load increment Lubricant | . Fr . 

(ears 4}-per cent. Ni-Cr C.H. steel, 5 D.P., 4 in. face | _, Oil | Seuffing 
width. en -| Temp., | Load, Remarks. 
Profiles Medium relief, as at a in Fig. 1. No Type or Dope. Deg. C. | Lb. per in. 


0 -0009 in. relief on 15-tooth gears 
0-0005 in. relief on 16-tooth gears yy Ete! Tene 








— = -— 1 | Base oil, undoped “a 40 > 10,000 | Gears O.K. 
i 70 7,550 | Scuffed. 
Lubricant | Seufting 2 | Light oil, undoped 40 » 10,000 | Gears O.K. 
—_ | Load, Remarks j 70 8,470 | Scuffed. 
. - Lb. per In ; Castor oil, undoped ; 40 - 10,000 | Gears O.K 
Ne 7 : 
- Type or Dope 70 9,390 | Scuffed. 
! 4 l-per cent. methy! Bal > 9,390 | Gear 
: dichlor-stearate | cracked. 
1 Base oil, undoped 5,210 |} 70 » 10,000 | Gears O.K. 
2 Light oil, undoped | >,210 
4 1-per cent. methy! dichlor- 7,270 Gears pitted - - See i ces 
stearate ! — 
5 1-per cent. thio-ether .-| > 7,270 Gear cracked (6) Lubrication : As indicated below 
6 | 5-percent. sulphurised and | > 6,580 Gear cracked. Duration and 
chlorinated fatty oil p ores * om tified involut in Fi 
® 5 cent. proprietary dope 7.270 G rs still O.K Tohes most unmodified involutes, as at cin ig. ie 
* ~ ied ate iia ’ ears still O.K About 0-0002 in. relief 
9 | 0-25-per cent. naphthalene | 4,570-7,040 | Poor 16-t. pro- * eaemameet noe — 
| tetrachloride } ol gun 4 | 1-per cent. methyl a... 9,690 | Jet and 
ee i a. dichlor-stearate | splash lub. 
15 Colloidal graphite : 6,000 | 40 | 5,420 | Jet lub.only 


a Pons Re = ee (4 in. jet). 


In this second series, oils Nos. 1 to 4 were tested, ‘ 
these comprising the three undoped oils and one con- | It thus became clear, since even an undoped oil of 
ane _— dope, the methyl dichlor-stearate. The | low viscosity could withstand very heavy specific loads 
results of these tests, given in Table III (a) show that, | if the gear profiles were heavily relieved and a copious 
at the normal cunpeiaian at which all the tests ce lamateed ama cool lubricant was vette oe y 
far had been made—approximately 40 deg. C.—each | that any technique for testing the more powerful E.P. 
of the four oils was capable of withstanding specific dopes must be developed on other lines. As a next 
loads up to at least 10,000 Ib. per inch without scuffing. | step, therefore, a pair of these heavily-relieved gears 
This result tends to indicate, as mentioned in a previous | was retrimmed on the profiles by the gear grinders 
report, that so-called lubrication difficulties can fre- | to almost unmodified involute forms, as at c in Fig. 1. 
quently be attributed to profiles not suitably relieved | These gears were tested in oil No. 4 as follows :—One 
for the loads to be carried. To find whether the | pair of profiles was run exactly as in the previous fests 
breakdown — 4 _— — — upon the | with both jet and splash lubrication, and the oil cooled 
temperature of the oil (although at this stage it was | to about 40 deg. C. Scuffing occurred at 9,690 Ib. per 
not attempted to make a thorough investigation of | inch, being thus brought just within the range of the 
this point), further tests were made on these four oils | machine by the change in profile alone. The gears 
at the highest temperature to which the oil could! were reversed and the remaining pair of profiles was 
conveniently be heated while circulating, namely, |run with the same lubricant, cooled as before, but 
about 70 deg. C. It will be om in Table III (a) that | this time supplied only by a }-in. jet to the gears, 
this imerease in temperature brought the breakdown | no bath lubrication bei rovided. Scuffing now 
loads of oils Nos. 1, 2 and 3 within the maximum safe | occurred at 5,420 Ib. won Sy a result which gave 


sufficient encouragement for the preparation of a further 
batch of gears with involute profiles for the main 
series of tests. A typical pair of profiles from this 
batch is shown at d in Fig. 1. As mentioned above, a 
change was made to the 1-8-per cent. Ni-Mo case- 
hardening steel, since this material was in stock, and, 
after a further test or two, the supply of oil to the test 
gears was further restricted by supplying it to the 
point of mesh through a j,-in. jet, the wide service 
gears at the other end of the machine being copiously 
lubricated by jet and splash throughout. 


TABLE 1V.—Main Series of Tests Taken from Fig. 2: 
Order of Merit for Complete Scuffing. 


Lubricant. | Mean | Rating, 











ne a _| Seuffing | based on 

| “Load, | Base Oil 

No. Type or Dope. | Lb. perin.| as 100, 

j ; 
1 | Base oil, undoped .. oe 3,480 | 100 
15 | Colloidal graphite .. ys ..| 3,580 106 
2 | Light oil, —— ‘> oe wall 4,200 121 
4 | 1-per cent. methyl dichlor-stearate. .| 4,650 | 134 
16 Proprietary dope““D” ... ..| 4,800 | 138 
9 | 0-25-per cent. naphthalene tetra- | 5,420 | 155 
chloride | 
3 | Castor oil as os a ail 5,520 158 
10 | 0-5-per cent. naphthalene tetra- 5,720 164 
| chloride 

il | 0-5-per cent. proprietary dope “ C ”’ | 5,800 | 166 
12 | 1-per cent. proprietary dope “CC”. .| 6,030 173 
> 1-per cent. thio-ether ~ <a 7,400 212 
14 | 5-per cent. sulpho-chioro compound |> 9,230 |> 265 
8 | 5-per cent. proprietary dope“ B”..|> 9,680 |\> 278 
13 10-per cent. sulpho-chloro compound|> 10,000 > 287 





TABLE V.—Main Series of Tests Taken from Fig. 2: 
Order of Merit for Scuffing of any Sort. 














Lubricant. | Mean | Rating, 

2 Se _______| ~Seuffing |based on 

) | Load, | Base Oil 

No. | Type or Dope. Lb. per in. as 100. 

! 
16 | Proprietary dope “ D”’ ie 26 3,200 92 
ll | 0-5-per cent. proprietary dope * C ” | 3,360 96 
1 | Base oil, undo PE re | 3,480 100 
15 Colloidal graphite | 3,580 106 
2 | Light oil, undoped .. Rt odd 3,740 107 
9 | O-25-per cent. naphthalene tetra- 4,040 116 
chloride 
4 l-per cent. methyl dichlor-stearate 4,120 118 
3 | Castor oil oe oe oe os 5,520 158 
10 | 0-5-per cent. naphthalene tetra- | 5,720 164 
chloride | 

12 | 1-per cent. proprietary dope “€ "’. .| 5,874 169 
5 | 1-per cent. thio-ether oe as 7,400 212 
14 | 5-per cent. sulpho-chloro compound |> 9,230 > 265 
8 | 5-per cent. proprietary dope“ B”..|> 9,680 |> 278 
13 | 10-per cent. sulpho-chloro compound|> 10,000 [> 287 








The main series of tests was now carried out under 
the conditions outlined above, the gears being of 5 D.P. 
and in. face width, with very slightly relieved pro- 
files (about 0-0002 in. relief) as at d in Fig. 1. Owing 
to the very small flow, the actual effective oil tempera- 
ture at the test end of the machine was rather more 
indefinite than under the conditions of more liberal 
supply, the oil reaching the smal] jet at about 25 deg. C., 
and leaving it at at least 35 deg. to 40 deg. C., as shown 
by a thermocouple mounted within the jet body ; but 
fairly constant conditions were maintained throughout 
the tests. The gears increased in temperature as the 
specific load was increased, but no means were available 
for assessing this increase other than a thermometer 
giving the atmospheric temperature within the gear- 
box. The duration of the tests was 5 minutes at each 
load increment. The oil flow through the %-in. jet 
was about 0-2 pt. per minute. To ensure constant 
conditions at the start of each test run, the machine 
was run under no load for some time until the bearing 
boxes were thoroughly warmed up and the oil leaving 
the cooler was at about 25 deg. C., with the gearbox 
at the test end showing about 45 deg. C. This proce- 
dure was found to be equally effective in warming up 
the oil and the machine at the start of a day’s work, 
and in cooling down the gears after a five-minute run. 














The results of this main series of tests are given in 
the form of a bar diagram in Fig. 2, opposite, where 
it will be seen that the scuffing loads for most of the 
oils came within the range of the testing machine. 
From the mean values of the individual failure loads 
for each oil, as shown in Fig. 2, Tables IV and V have 
been drawn up, the oils being arranged in order of their 
mean scuffing loads. Table IV is based upon the loads 
at which complete scuffing of the gears took place, as 
indicated by crosses on the bar diagram, while Table V 
is based on those loads at which scuffing of any sort 
took place, i.e., including partial scuffing, as indicated 
by half-crosses in Fig. 2. Table V may be considered 
as giving the most reliable method of assessing the 
real value of the various oils as gear lubricants, since 
partial scuffing, although less serious and to some 
extent corrective, is, nevertheless, a destructive failure. 
Besides giving the actual mean scuffing loads in Tables 
IV and V, the oils have also been rated on a comparative 
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basis in which oil No. 1, as a reference oil, has been taken 
as 100. 

An analysis of the results shown in Fig. 2 will show 
that, so far as load-carrying capacity is concerned, oils 
Nos. 4, 9, 10, 11, 12, and 16 fall roughly into one group 
of mild E.P. lubricants, with rather better properties 
than the undoped mineral oil, but with properties 
similar to castor oil; though certain of these oils, 
particularly Nos. 4, 9, 11, and 16, are very uncertain 
in their protection against scuffing, being susceptible 
to partial scuffing at loads no higher than the maximum 
withstood by the undoped base oil. This partial 
scuffing was in the nature of a temporary seizure of 
the surfaces during the period of approach when 
scuffing occurred on the dedendum of the driving gear 
and on the addendum of the driving gear. A temporary 
rise in friction occurred, which might or might not be| 5 
noticed on the ammeter of the driving motor; but the 
profile relief afforded by this partial scuffing appeared 


‘ . Southampton Buildings, 
Cc -lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
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|} coal which is then transferred by a bucket conveyor ; 
to the feed hopper of the producer. The removal ing 
transfer operation is continuous and the loss of hewt jg 
reduced to a minimum, the discharger and conveyor 
being driven by the electric motor operating the fay, 
The retort ¢ is of similar general construction to the pyro. 


























(544,202) 


to be of a corrective nature, as the gear friction returned | ELECTRICAL APPARATUS. .| ducer a, with its restricted lower end dipping in ‘he 


to normal and the gears could then be loaded to higher 

specific loads without further trouble being noticed.| 544,619. High-Pressure Mercury-Vapour Lamp. The 
It will be seen that two of the tests on oil No. 1] | British Thomson-Houston Company, Limited, of London, 
finished by an increase in the severity of partial scuffing | °"4 H. K. Bourne, of Rugby. (1 Fig.) October 25, 1940. 
only, but in all the other tests the final scuffing occurred The invention enables the compact source type of 
on both the addendum and the dedendum of both gears | 1-P-M.V. lamp to be re-ignited after the electrodes have 
simultaneously. The new profiles, as measured on the cooled to below their most favourable electron emissive 
involute tester, were not noticeably different from | *e™perature without requiring an excessive striking 
one another in these various cases, and it is not clear | Voltage. The lamp contains main electrodes 2 and 3, on 
what factors determine the occurrence of partial | the shank of one of which is mounted a striking winding 4. 
scuffing in approach. When complete scuffing occurs | “lose to the same electrode is mounted an auxiliary 
(or the final partial scuffing with oil No. 11), the effect | electrode 5 consisting of a spiral of tungsten wire through 
is unmistakable, as the friction rises to such an extent | Which @ heating current can flow from a battery 6. The 
as to shut down the driving motor by overload. With | electrode is connected through a resistance and an 
all of these mild E.P. lubricants, as with the undoped | inductance to the negative pole of the supply. The main 
oils, the gears remained practically as new over the electrode 3 is connected to the positive pole of the supply 
greater part of the profiles (except for some scoring through a resistance and an inductance. A changeover 
near the root of the driving gears), right up to the load 
at which scuffing took place. The profiles of a pair of 
gears scuffed at 2,970 lb. per inch while lubricated by 
the undoped base oil No. 1 are shown in Figs. 3 and 4, 
on page 139. Fig. 3 is the 15-tooth driven gear, and 
Fig. 4, the 16-tooth driving gear. 

Oils Nos. 5, 8, 13 and 14 showed a marked improve- 
ment in load-carrying capacity, though these, again, 
varied to some extent in the protection they gave to 
the gear profiles. With oils Nos. 5, 8 and 14, the whole 
of the gear profiles became badly scored at the higher | 
loads, except just in the region of the pitch circle, but | 
with oil No. 13 (that containing a 10-per cent. addition 
of a sulpho-chloro compound), the profiles remained 
almost free from scoring, but took on a brown dis- 
coloration. It will be seen that these more powerful 
E.P. dopes all have a rating of over 200 in Tables IV 
and V. 7 7 

Of the mild dopes suitable for use in aero-engines, 1 
the higher concentrations of the naphthalene tetra- | = + 
chloride and of the proprietary dope “C,” Nos. 10 (544.619) 
and 12, gave the most consistent improvement in load- | mechanically coupled to the switch 11 produce surges of 
carrying capacity, with mean loads slightly higher than | voltage across the arc paths by opening the inductive 
the mean for castor oil, and between 60 per cent. and | circuit. The operation is as follows. The lamp is 
70 per cent. higher than the mean for the undoped base | assumed to be already hot. The switch 11 is set in the 
oil (Table V). Taking the individual results given in | right-hand position so that the electrode 2 is positive, and 
Fig. 2, it will be seen that, with oil No. 11, one very | the auxiliary electrode 5 is heated by switching on its 
high load of over 8,000 Ib. per inch was reached, but | heating current. The switch 12 is then opened so that a 
this had been preceded by partial scuffing at a low load, | surge voltage is produced which starts an arc between 
which must have relieved the interference between the | this auxiliary electrode and the main electrode 2 which 
addendum and dedendum in the are of approach ; | is actingasananode. The current flowing between these 
hence the high value here cannot really be taken as | electrodes is limited by the resistance 7 to a value which 
representative of the oil’s load-carrying capacity. | is sufficient to heat the main electrode to a high tempera- 
The interference referred to here is that due to tooth | ture so that it emits electrons freely. When the main 
deflection, and not the type of interference that results | electrode is hot, the switch 11 is thrown over rapidly and 
from faulty design. The results with the colloidal | at the same time the switch 13 is opened so that a surge 
graphite do not show any appreciable improvement | is produced which then strikes the are between the elec- 
over the undoped base oil, as shown in Fig. 2, but in| trode 2 and the other main electrode 3. After the main 
the preliminary tests given in Table II, which were of | arc has struck, the supply to the auxiliary electrode is 
longer duration, an improvement of 15 per cent. was | switched off. (Accepted April 21, 1942.) 
obtained. It is probable that the main series of tests, | 
where the duration of each run was only five minutes, | FURNACE APPARATUS. 
was not a fair way of assessing the value of the colloidal| 544,202. Gas Producer. D. S. Kennedy, of Andover, 
graphite addition, since this is believed to require some | and K. W. Willans, of Iiminster. (3 Figs.) Decem- 
prolonged running in order to form a “ graphoid ” film | ber 23, 1940.—The invention is a gas-producer for use 
on the metal surfaces. with furnaces. It is of the type combining a gas- 

(To be continued.) producer with a retort containing bituminous coal, the 

hot gas from the producer being led into the retort so 

las to distil off the volatile constituents and mix them 
ORDER.—The | with the producer gas. The producer consists of a 
previous Mines and Coal (Records and Information) | vertical cylinder a with a feed hopper at its upper end ; 
Order, 1942, has been revoked by an Order, entitled the | an inlet tuyere a* fed by a fan is located on one side near 
Fuel (Records and Information) Order, 1942. The new| the lower end, with a diametrically opposite outlet a® 
Order extends the provisions of the old Order, among | for the gas produced. The open bottom of the cylinder 
other things, to petroleum or any of its products, gas, | rests in a water trough c to receive the ashes falling from 
electricity, wood, and any other fuel or heating medium | the gasification zone, between the tuyere and the gas 
which may be specified in any future direction given by | outlet. The gas produced passes directly through a 
the Minister, in addition to coal and its products. The | pipe d, shielded at its ends by perforated plates, into the 
Order enables the Minister of Fuel and Power to require | lower end of a retort e into which the bituminous coal 
persons carrying on undertakings to keep books, accounts | is fed through a hopper so as to fall on a sloping grate e. 
and records, as prescribed by the Minister, and requires | The hot gas passes upwards through the coal and away 
them, or their employees, to produce to any specified | to the furnace through a pipe g, carrying with it the 
persons documents and information relating to such | volatiles distilled off from the coal. A rotary discharger 


switch 11 in one position connects the electrode 2 to the 
positive pole of the supply and in the other position to 
Rapid action switches 


the negative pole. 12 and 13 




















FuEL (RECORDS AND INFORMATION) 


water trough c; below the rotary discharger A, the lov. er 
end of the retort slopes to one side, with an opening be!. 
the water level and adjacent to the pick-up point of tle 
conveyor. Thus the fuel, after extraction of the volati!:«, 
is discharged and quenched under water before trans!«r 
to the hopper of the producer. (Accepted April 1, 194 


LIFTING AND HAULING APPARATUS. 

543,628. Winch Drum. A. V. Roe and Company, 
Limited, of Manchester, and C. B. Redrup, of Manchester. 
(5 Figs.) October 25, 1940._-The drum is designed to 
prevent the cable, becoming freed from the spiral groo\« 
in the winch and drum, where the winch is enclose: 
within a casing, from becoming jammed in the casing 
The walls a of the spiral groove in the winch drum are 











made wavy at the mouth of the groove, but remain 
straight at its base 6, the width between the walls being 
uniform throughout. End pressure applied to the 
eable d tangentially to the dram will consequently not 
cause the cable to jump out of the groove and become 
slack all round the drum, as is at present usual with the 
normal design of grooved winch drum. ( Accepted 
March 5, 1942.) 
METALLURGY. 

544,401. Centrifugal Casting. The Stanton Iron- 
works Company, Limited, of Stanton-by-Dale, Derby- 
shire, and P. H. Wilson, of Stanton-by-Dale. (3 Figs.) 

‘ebruary 7, 1940.—The casting machine is designed for 
the manufacture of shell bodies. A cylindrical mould A 
is rotated by enclosed gearing B mounted on trunnions 
on a base plate and is counterbalanced by a similar mould 
A'. The two moulds are diametrically opposite to each 
other, and when empty are in balance. When casting 
in mould A is complete, mould A' travels through 180 deg. 
and takes its place. The casting from mould A then falls 
out. A core C, which is free to rotate but is not driven, 
is supported on a bracket D (Fig. 2) which slides up and 
down on two vertical pillars E, also fixed to the base 























(544 401) 

plate. The weight of the core and bracket are balanced 
by a counterweight F, and the actual raising or lowering 
of the core is effected by a chain wheel G. The molten 
metal is introduced into the rotating mould through a 
runner bush J, the size of which, and of the discharge 
aperture, is chosen to suit the size of the casting pro- 
duced, and the consequent rate of filling. The bush is 
removed after casting to give clearance for tilting the 
mould. In operation, as the metal in the mould solidifies, 
the chain wheel G is rotated to extract the core C from 
the mould, forming a casting with a solid base and a 
central cored hole. The rate of filling of the mould 
and the speed of withdrawal of the core are correlated 
so that the progressive solidification of the metal takes 
place in the neighbourhood.of the lowest part of the core. 








undertakings. h at the lower end of the sloping grate removes the spent 





(Accepted April 13, 1942.) 
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| uid. Successive tests in currents of different | 


APPARATUS FOR PARTICLE) peeds allow the grading to be carried to any 
SIZE ANALYSIS. |desired stage of refinement. In sedimentation 


| apparatus, a sample of the powder introduced into | 
Tue increasingly widespread recognition of the | a vessel of stationary fluid is graded by the rate of 

value of scientific control in large-scale manufacture | fall, the largest particles falling most rapidly. | 

and industrial processes generally is well exemplified | Analysis may be achieved by successive with- 


by the attention that has been devoted during recent | drawals of the deposit, or by photographing the | 


years to the development and improvement of means | falling particles, or by other means. The turbidi- 
for examining fine powders. Many of the indus- | meter type of instrument measures variations in the 
tries concerned, such as milling, are of great anti- | concentration of particles falling through a fluid, 
quity ; other applications, like pulverised fuel, are | the opacity or other effect of concentration serving 
comparatively modern, but all exhibit a tendency | to indicate .the relative proportions among the 
towards the adoption of increasingly small particle original sample of particles within different size 
sizes, rendered possible by greater precision in the | ranges. 

manufacture and maintenance of grinding machinery,| The obvious and direct method of classifying 
while almost all industries that make or use fine pow- | fine particles by microscopical examination appears 
ders reflect, in their modern developments, the re-| to be the only satisfactory one for sizes below 
sults of scientific research into the analysis of particle | about 2yu. As compared with the most recently 
size. The major objectives underlying such analyses | developed turbidimeters it is certainly laborious and 
are to measure the absolute dimensions of individual | calls for some experience and skill if accurate size 
particles, and to determine the proportional distri- | analyses are sought. 
bution of particles of different sizes in a given sample. | overcome these difficulties in order to check the 




















Fie. 1, PHOTO-SEDIMENTATION APPARATUS, 


marised, describes a new form of photographic 
sedimentation apparatus, and compares the results 
of performance tests from that instrument and 
from a number of other types of apparatus pre- 
viously developed by other workers. Elaborate 
and exhaustive tests allowed the I.C.I. to con- 
clude that their photo-sedimentation apparatus 
gave correct absolute values of size grading, and 
that random errors would not affect the result 
| by more than a few per cent. They felt justified, 
| accordingly, in regarding it as a standard of particle 
sizing within the range of 2 to 100, to which 
| could be referred the accuracy and other merits of 
|cheaper instruments having, in some respects, 
| qualities rendering them more suitable for routine 
work. For instance, the photo-sedimentation instru- 
|ment employs a liquid, and can be used only for 
| powders that are insoluble in, and unaffected by, 
| water, alcohol, or acetone. The comparisons had 
|the further advantage of establishing the most 
appropriate conditions of service for the other 


While it is worth while to | available types of apparatus, and of indicating the 


limits of particle size within which satisfactory 
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Fig. 2. Derartts oF SEDIMENTATION CELL. 





The information so gained is of special value in| performance of other forms of analyser, the micro- | accuracy of analysis can be obtained by the various 


enabling the constitution of the powder to be 
reproduced and controlled and hence related to the | 
interactions among all the factors affecting the 


scope is unsuitable for many industrial purposes, 
where rapidity, freedom from highly specialised 


| procedures. 
By way of a brief introductory summary, it 


_manipulation, and adequate accuracy for the/| will perhaps be useful to observe here that the 


required purpose are among the principal qualities | principle adopted in the I.C.I. sedimentation instru- 





processes at issue. 

The grading analysis and subsequent definition | at which inventors have aimed in their various 
of granular aggregates obviously increases in diffi-| designs. One other very desirable feature of 
culty as the size of individual particles diminishes, |an instrument intended for routine use in an 
and authorities on the subject are generally agreed | industrial laboratory is that the range of size 
that particles smaller than about 100,4* cannot be | with which it can deal without serious modification 
graded by sieving, if only for the reason that some | shall extend over the entire sub-sieving range, 
300 meshes to the inch represents the lower limit | that is from 100% down to about 2y. It seems 


of practical sieve construction, while the use of the | probable that developments of the turbidimeter | 


ment is to photograph the tracks of particles as 
'they fall in a stagnant liquid under gravitational 
attraction. The length of track of each particle, 
‘for a certain time of exposure, is a measure of its 
falling speed from which the diameter of the 
equivalent sphere can be computed by the appli- 
cation of Stokes’s law, of which a detailed account 
recently appeared in ENGINEERING.* The main 


finest sieves is not without considerable practical | type of instrument will, in the future, bring particle | practical difficulty encountered has been that of 
difficulty and is open to serious error from electro- | sizes well below 1, within its compass, and as providing sufficient illumination for clear photo- 
static aggregation and other causes. Within the | opportunity occurs research in this direction is being | graphy without heating the liquid and so causing 





sub-sieving range of size, most particles have so large | pursued. 
a ratio of surface to weight that their terminal; In the meantime, the need for accurate and | 
speed of fall in a common fluid, such as air or water, | reliable means of size analysis within the sub- 
can be made to serve as a measure of their size. | sieving range has been urgently felt in the large- | 
This is the general principle underlying most of the | scale chemical industry, and has resulted if the | 
apparatus that has been devised for fine-particle | I.C.I. Central Research Department arranging for 
analysis, and at least three types of instrument | valuable co-operative investigations between the 
may be said to incorporate it. In elutriators, a| various subsidiary companies, the Explosives, 
sample is exposed to a rising current, and those | Fertilizer and General Chemical Groups being more 
particles of which the rate of fall is less than the| especially concerned. A number of internal re- 
speed of the opposing current are carried,away by the | ports, of which Mr. C. J. Stairmand and Mr. W. F. 
__.| Carey are the principal authors, provide the sub- 

| stance of the present article, which, briefly sum- 








* The micron, yw, = one millionth of a metre. 





| thermal convection effects. Historically, the develop- 


ment of the apparatus started some nine years ago 
with observations of particles suspended in a 
solution of glycerine contained in a quartz cell and 
illuminated by a slit of light so that the tracks 
could be photographed and counted. Experimental 
exploration of the problems revealed that a carbon 
arc was the only source of light brilliant enough for 
photography, and that stirring by compressed-air 
bubbles could be successfully employed for mixing 
particles introduced into the cell with a dispersing 





* Vol. 150, page 441, (1940). 
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| 


agent, such as ethylene glycol. It was early appa-| Here again, convection movements in the cell due | connections to the inlet and outlet for the circulating 
rent, also, that the precautions needed to preclude | to heat radiation from the powerful source of iJlu- | water, respectively at the bottom and top of the 


convection entailed careful design of the sedimenta- 
tion cell and special means for keeping the sedi- 
mentation liquid at a constant and uniform tempera- 
ture. Other experiments were made with various 
liquids, such as alcohol and carbon tetrachloride, 
that are inert to water-soluble powders. These 
suspension media raised further difficulties, promi- 
nent among which was that of finding a cement for 
the joints of the cell capable of withstanding satis- 
factorily the action of such liquids. Eventually, 
and despite some restriction of the range of sub- 
stances that could be tested, alcohol was selected as 
being the most generally useful suspension medium, 
apart from water, on account of its relative freedom 
from thermal convection currents, and because it 
does not attack the rubber which appeared to be the 
most.successful jointing material. 

Other improvements incorporated in the appa- 
ratus as the outcome of experimental development 
included the design of a tal? cell, some 2 ft. high, 
having vertical glass baffles to impede convection, 
and having a capacity of 600 cc. of suspension 
medium, so that the number of particles available 
for observation, without undesirable concentration, 
should be great enough to avoid random effects, 
whiJe the largest particles should remain approxi- 
mately 1 minute in the field of vision for photo- 
graphy. Stirring by the release of air bubbles from 
a pipe along the bottom of the cell was introduced 
to preclude the possibility of large particles not being 
thoroughly mixed in the suspension. To avoid the 
expense of enlarging small photographs, and to 
reduce eye-strain during visual counting, a pro- 
jector was arranged to cast an eightfold enlarged 
image of the quarter-plate photograph on to a 
semi-transparent screen in a dark room. Since 
the camera lens, specially designed to give a flat 
field, had itself a magnification of two, the screen 
showed a 16 enlargement of the particle tracks. 
Despite the sub-division of the cell by the vertical 
baffles, a certain amount of intermittent convection 
was traced to vertical flow between adjacent baffles. 
Watertight joints of thin sheet rubber at the edges 
of the glass baffles, effectively sealing the cell into 
a number of parallel vertical tubes, produced some 
improvement ; but the main trouble was cured by 
fitting a hinged trapdoor at the base of the baffles, 
as shown at f in Fig. 3. While the preliminary 
stirring is in progress, the door is open and the 
baffles are interconnected at top and bottom ; 
but when the compressed air is turned off, the fall 
of the liquid level below the tops of the baffles 
isolates the cell spaces at the top while the trap- 
door is raised to isolate each column of liquid at the 
bottom. 

Among numerous noteworthy points encountered 
during the progress of the apparatus to its final 
form may be mentioned the temperature control of 
the suspension medium. The minimum convection 
was achieved by enclosing the entire cell in a water 
jacket through which cold water from the mains was 
circulated at the comparatively high rate of 300) 
litres to 400 litres per hour. With this arrangement, | 
no temperature difference between inlet and outlet 
could be detected, and the inlet temperature 
remained constant to within 0-03 deg. C. throughout 
a run lasting for several hours. As an additional 
precaution against temperature change leading to 
convection currents in the cell, the stirring air was 
cooled by passing it through a coil submerged in 
the jacket water before admitting it to the cell. 
When alcohol was used as the dispersion medium in 
the cell it was found that minute leaks from the 
jacket tank, and even water vapour absorbed from 
the atmosphere, caused slight convection currents | 
to be set up in the cell by density variations. The 
difficulty was overcome by perfecting the rubber | 
joints between the walls and windows of the cell, 
and by pre-drying the stirring air with calcium 
chloride, additional drier tubes being fitted to the 
air escape vents at the top of the cell. With the 
same object, vigorous and prolonged stirring was 
found necessary when the sample for examination 
was suspended in ethylene glycol before being 
poured into the cell full of water. 

The remaining major line of development was 
concerned with the optical and photographic system. 


| 
| 


made. 


mination necessary for satisfactory photography led | tank, are visible in the illustration, but thermo. 
to serious trouble in the early stages of develop- 
ment, and various attempts to avoid it by cutting 
down the infra-red portion of the spectrum were 
They included trials with a high-pressure | shown. 
mercury-vapour lamp, which was a failure because | was not sufficiently clean to transmit either +he 


meters to measure the temperatures at entry and 
overflow, and a flowmeter to measure and maintain 
a constant rate of circulating water supply, are not 
It was found that the circulating weter 





it could not transmit adequate light through the | illuminating beam of light or the light reflected fry 


glass components of the optical system ; and tests 
The latter had no 
more than a negligible effect on convection, and 


of tungsten-cored are carbons. 


the particles to the camera. The jacket was, thi re. 
fore, constructed so as to leave three air spa es 
coinciding with the windows of the cell which 





were troublesome in respect both of stability of the | are sealed with windows of thin glass. They are pre. 


are and of reduced 


illumination. 


Filters incor-| vented from becoming misted with condensate |yy 


porating proprietary heat-resisting glass, or aqueous | having dry air blown on to their outer surfaces. 
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solutions of copper sulphate or alum, proved to be 
less successful than a simple long tube filled with 
water, along which the beam of light had to pass 
from the lamp to the cell. An ingenious contrivance, 
introduced between the filter and the cell, was a 
rotating shutter of segmental shape, driven by a 
gramophone motor at such a speed that the light 
source was interrupted for a known fraction of each 
second. The result was that the track of a falling 
particle appeared as a chain of dashes on the photo- 
graph and provided a time scale for rate of fall 
determination. Additional advantages of the shut- 
ter were that it facilitated the identification of 
unexpectedly long or partially blurred particle 
tracks, and that it reduced by some 25 per cent. the 
heat absorbed during a given exposure by the fluid 
in the sedimentation cell. The task of finding the 
most suitable type of photographic plate led to 
experiments—though without much success—in- 
tended to increase sensitivity by heating or dye- 
ing. On the whole, the most satisfactory results 
have been obtained with [ford hypersensitive pan- 
chromatic plates having a speed of 8,000 H. & D. in 
half-watt light. About four of these plates are 
needed for one sizing analysis. 

The outcome of the foregoing experimental 


Fitting into guides in the water jacket is the se:i- 
mentation cell, of which details are given in Figs. 2 
| and 3. The body of the cell (a, Fig. 3) milled out 
| of solid brass, is in two halves bolted together, the 
| joint between them being of round soft rubber, 
| The cell cavity, about 2 ft. high by 3 in. wide, has 
semi-circular ends to facilitate circulation during the 
| stirring operation of the liquid in which the powder 
to be analysed is suspended, and all internal surfaces 
| are smooth and free from corners to prevent particles 
from being trapped. In the base of the cell, com. 
municating with the interior by three small bubbler 
| holes, b, is a small compartment to which the com- 
pressed air is fed, whence it rises between the 
| baffles, c, carrying the suspension fluid with it and 
so very effectively mixing the test sample. The 
baffles, of white glass sealed with Romac rubber 
strips, d, along their ground edges, and spaced by 
hard-rubber washers, e, divide the cell into three 
narrow, watertight central compartments flanked by 
| wider passages at the sides. The bottom edges of 
the baffles are ground level, and can be effectively 
sealed (to minimise convection) by the rubber-faced 
| trap-door, f, shown half open in Fig. 3. The trap, 
operated by a Nicrome wire, g, passing through a 
small hole in the top of the cell, is hinged to the 
brass body and fits into a recess until the operations 
| of introducing and stirring the sample are complete. 
Another hole in the top of the cell is used for insert- 
ing the test sample. Near the bottom of the cell 
are a circular window of glass in the front wall, 


through which the photograph is taken, and two 
narrow rectangular windows, h, in the sides through 
which passes the illuminating beam. These win- 
dows, being 1} in. thick, would absorb too much 
light if they were of glass, and are, therefore, made 
of carefully lapped crystalline quartz. 
The camera, shown in the left foreground of 
Fig. 1, is of the magazine type, holding 12 quarter 
| plates at one loading, and is fitted with a combina- 
|tion of two Ross X-press lenses having a focal 
length of 2in. and an aperture, f1-9. Focusing is 
| effected by a screw thread which moves both camera 
and lens. The light source—a clockwork operated 
Weule arc lamp—is fed from a 200-volt direct- 
current supply reduced to 60 volts by a series resistor, 
}and normally consumes 15 amperes. The rest of 
| the optical system, shown diagrammatically in Fig. 
4, comprises a converging lens, j, the tubular cooler, 
| k, mentioned earlier, and a negative cylindrica) lens, 
| 1, of 4-in. focal length which converges the parallel 
beam on to an adjustable slit, m. The beam then 
passes through another negative cylindrical lens, 0, 
| being interrupted on the way by the segmental 
| rotating shutter, n. By altering the angular size of 


| the shutter-blade any desired length of intermittent 


exposure can be obtained. In order that the shutter 


development is the assembly of apparatus shown in| may accelerate very rapidly to the required speed 
Fig. 1, page 141, as to which certain additional details | when released, it is held by a compression spring 
of construction and mode of operation are worth re- | against a friction disc on the rotating shaft so that 
cording. At the extreme left of Fig. 1 is the rect-| the motor can attain full speed before the shutter 
angular wooden cover surrounding the thermal | is released. 


insulation outside the jacket tank. Rubber tube (To be continued.) 
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TACTICS AND THE AIR- 
CRAFT CARRIER. 


By Apmrrat Str Hersert W. Ricumonp, 


K.C.B. 
Waite there is as yet not enough information 
about the two major naval battles that have been 





fought in the Coral Sea and off Midway Island to 
enavie any positive conclusions to be drawn, cover- | 
ing the whole range of modern tactical action, it is | 
legitimate to attempt to form some appreciation of 
the tactical function or functions of the aircraft 
carrier. They should not be regarded as other than 
tentative, for the field of tactics is a wide one and 
embraces other seas than the Pacific and conditions 
different from those of that great open stretch of 
water; but, accepting those limitations, what sort 
of conclusions may be justifiably drawn from the 
actions that have been fought at sea during this 
war, and in which aircraft carriers have taken part ? 

The carrier is a movable aerodrome capable 
of bringing into use, at a long range, heavy artil- 
lery (bombers), torpedoes (torpedo bombers) and 
machine-gun fire (fighters). The first two of these 
are tactically ‘‘ offensive ’’ weapons ; the third may 
serve either the tactically defensive function of 
protecting ships against enemy air attack or the 
tactically offensive function of covering the attack 
of bombers against enemy ships. One expected use 
of fighter craft, the attack on bridges, control 
positions, and the light artillery of the great ships, 





does not seem to have been practised in the sea 


battles, though it has been used effectively against | 


the exposed wheelhouses and unprotected gun 
positions of merchantmen in the Atlantic “ battle ” ; 
but it would not appear to be one of the principal 
uses of aircraft in battle tactics. 

It is well to be clear as to what is meant by | 
“ battle,’ for there is a tendency to associate the | 
word with conflicts between massed bodies of the | 
most powerful types of fighting ships. The term | 
“ battleship,” as Admiral Sir Edward Seymour | 
remarked many years ago, is very misleading, con- 
veying as it does the impression that “ battles ” are 
fought by “ battle” ships only; an idea that had 
no small amount to do with the defensive function | 
assigned to the British flotillas with the Grand | 
Fleet in the last war, until Jutland brought home | 
the lesson that all arms must be used in combination | 
to effect the destruction of the enemy. The naval 
battle of to-day, like the land battle, is a contest 
between the massed forces of all arms capable of 
taking part in it. An engagement in which all the 
forces on the one side are surface ships, and all on 
the other side are aircraft, is as much a “ naval 
battle ’’ as the contest of ships of the line at Trafalgar 
or of battleships, cruisers and flotilla craft at 
Tsushima. Those more recent fights between ships 
and aircraft in defence of the convoys in the Mediter- 
ranean and the Arctic, or in the defence of Crete, 
were “ naval battles,” just as were the old fights 
between oared galleys and the sailing ships of their 
day. In the Midway Island battle, the surface ship 
forces never sighted each other ; it was a long-range 
action in which at least six large Japanese ships— 
four carriers and two heavy cruisers—were sunk and 
another seven battleships and cruisers were damaged, 
besides some other uncertain losses of smaller craft 
and auxiliary vessels. They were sunk and damaged 
by the long-range artillery and torpedoes of the 
carriers and by the shore-based aircraft which were 
thrown against the Japanese expedition. It was an 
affair of advanced forces, as was the battle cruiser 
engagement at Jutland; but with- the difference 
that the advantages gained by the American fleet 
and its army reinforcement from Midway were so 
great that the second phase, an engagement between 
the massed battleships, which would have been the 
normal sequel, did not take place, the Japanese fleet 
having lost so heavily that it could not risk the 
phase of the closer battle. 

Battles may take place to-day under two distinct 
and different conditions, and those conditions, it 
is suggested, affect the tactical function of the air- | 
craft carrier. The opposing fleets may meet either | 
beyond or, within the range of shore-based aircraft. 
The range of aircraft is constantly increasing and | 
it is to be expected that, in due time, it will be! 
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possible for them to reach scenes of battle 1,000 or 
more miles from their bases. Their participation 
is not, however, merely a question of their endurance; 
it is also one of time—they must be able to appear 
on the scene in time to be of use and to remain there 
long enough to exert the full effect. There is, how- 
ever, some mitigation of this restriction on their 
activity, in that the scenes of naval battles, with 
very few exceptions, have been relatively at no 
great distance from the land. The reason is not 
far to seek. Battles take place in consequence of 
two principal causes: either attempts on the part 
of one fleet to reach a particular destination and 
on the part of the other to prevent it from doing 
80, or attempts to enable, or prevent, a convoy from 
passing to its destination. The places in which 
interception has the best chances are in the ap- 
proaches to the points of departure or arrival or 
(as in the Mediterranean and some passages in the 
West Indies) in some comparatively narrow waters 
through which the enemy must pass. In both cases, 
there is a possibility that aircraft belonging to one 
or both combatants will be able to make their 
appearance in time to affect the result of the action. 

It may be said, therefore, with some measure of 
confidence, that there is a reasonable probability 
that one or other of the fleets will be reinforced by 
shore-based aircraft or, at least, that it can be if 
the co-operation is adequately organised; and it 
is the duty of those responsible for the distribution 
of the fighting forces to dispose and prepare the 
shore-based aircraft for participation when an 
occasion of this nature is in prospect. In this 
respect, we have not done well in this war. While 
the enemy did this with great thoroughness in 


| transferring the two battle cruisers from Brest to 
| Germany, we, in some of our convoy movements 
| im the Mediterranean, have not made such dis- 


positions, and the convoys and their escorts have 
suffered in the battles that ensued. The lack of 
co-operation in this important feature of the war 
at sea has cost us dearly. 

The matter comes to this: a modern fleet con- 
sists of all those units, of whatever type, form of 
propulsion, or nature of movement, that can act 
in company at sea, keeping the sea throughout its 
voyage ; and of those other units, of less endurance 
but great power, which are based on shore at 
important positions from which they can reinforce 
the main body when the need for reinforcement 
arises. In broad fact, this is no more than the 
interpretation, in the terms of the weapons of to- 
day, of measures used in both the remote and the 
recent past. The great convoys of the old wars, 
numbering several hundred ships, were in danger 
when passing, either outward or homeward bound, 
through the Soundings, where they might be attacked 
by the French battle fleets and squadrons at Brest 
and Rochefort. Their protection, which for the 
ocean voyage was perhaps one or two ships of the 
line and frigates, was therefore reinforced in this 
danger zone by the Channel Fleet. The reinforce- 
ment—battleships—was appropriate to the threat. 
In the last war, it was not a fleet of battleships 
that threatened the convoys in the Soundings, but 
a horde of submarines. To do “ battle ’’ with them 
the ocean escort, which had consisted of cruisers, 
was reinforced by destroyers ; again, vessels appro- 
priate to the danger. So to-day, when a force is 
to pass through a zone in which it may expect 
attack from either massed bodies of surface ships 
or from submarines or aircraft, or from all three in 
combination, a reinforcement suitable to the danger 
must be added; and of this, aircraft form one of 
the essential constituents. Recently, we saw Russian 
aircraft providing such a reinforcement to a Mur- 
mansk convoy, from the bases in North Russia. It 
was the lack of this reinforcement to the escort of the 
convoy in the Sicilian Straits battle that caused the 
losses of the Illustrious and the Southampton, for 
the aircraft of the carrier were not numerous enoygh, 
by themselves, to meet the scale of the attack 
which the enemy could deliver from bases in Sicily. 
Instead of reinforcing in advance, or (what is an 
alternative form of reinforcement) attacking the 
aircraft in their bases and disabling them before 
the convoy reached the danger zone, shore-based 
aircraft were sent afterwards to Catania, where 
they were reported to have destroyed some 35 enemy 





machines. If this had been done before the convoy 
approached, it would possibly have saved us two 
valuable ships. 

The outstanding lesson of that battle is that, 
unless there is a great number of carriers, which 
involves, in turn, the use of a greater number of 
flotilla craft to protect them against submarines, 
carrier-borne forces cannot be expected to meet 
the superior numbers which, naturally, can be 
massed in the more spacious accommodation of shore 
bases. The Japanese fleet, for all its four or more 
‘carriers, was inferior in the air to the combined 
carrier- and shore-based American air forces. The 
surprise, on which it may be supposed they depended 
for their success, failed ; in fact, it was they, and 
not the Americans, who were surprised. As a result, 
the American fleet, strengthened by the bombers, 
Flying Fortresses, and dive bombers of the Army 
and Marine Corps at Midway, was able in the long- 
range battle to force the enemy to retire after suffer- 
ing the losses already mentioned as well as 275 air- 
craft and over 4,000 men. 

In the course of that battle, several attempted 
Japanese attacks from the air were intercepted by 
the American fighters from the carriers before the 
attacking bombers and torpedo planes could drop 
their missiles. The American attacks, in turn, were 
similarly met by the Japanese fighters; 15 out of 
26 American torpedo planes and dive bombers were 
lost in one attack ; some, presumably, to the fire of 
the anti-aircraft guns of the Japanese ships. In the 
Japanese attack on the aircraft carrier Yorktown, 
on the second day of the battle, 11 out of 18 of the 
attacking planes were shot down by the Yorktown’s 
fighters at a distance, and another three at close 
quarters ; but the remaining four Japanese struck 
home with three torpedoes on the ship, which seems 
to have withstood the damage—a sad contrast to 
the Ark Royal, which sank after being hit by only 
one torpedo. In a further attack on the Yorktown 
by 12 to 15 bombers with fighter support, four, or 
perhaps seven, were shot down by the Yorktown’s 
fighters before they could drop their torpedoes, and 
three by anti-aircraft fire ; five, however, were able 
to get in their attack and to obtain some further 
hits. Thus the great protective value of the fighter 
was displayed. Though those of the single British 
carrier in the Sicilian Straits battle could not provide 
a defence adequate to save the two ships from dis- 
ablement and loss against such numbers as could 
be brought into action from the enemy’s shore bases, 
the carrier-borne American machines were able to 
deal with the carrier-borne Japanese attack ; which, 
it is to be presumed, was weakened by the disable- 
ment of some of the Japanese carriers. 

The question then seems to arise, whether the 
function of the carrier-borne aircraft is primarily 
offensive or defensive. Is it the primary duty of 
the aircraft so borne to defend the ships against 
the enemy’s air attack or to attack the great ships— 
including, of course, the carriers of the enemy ? 
This is not an academic, but a very practical, ques- 
tion. It is one which was asked 40 or more years 
ago in the British Navy concerning the fleet flotilla 
destroyers. Before the last war, there was much 
difference of opinion in the Navy on this point. 
According to German tactical doctrine, going back 
into the ‘nineties of the last century, the function 
of the fleet flotilla was offensive. The vessels were 
designed and the crews trained to attack the 
enemy’s line of battle ; hence the fleet flotilla craft 
were officially classed as Torpedoboote. The British 
view, based principally on the expected superiority 
of the battleship force and its heavier artillery, was 
that the aim of the flotilla should be to prevent any 
interference on the part of the enemy flotilla with 
the delivery of big ships’ gun fire: the battleships 
must be able to count upon choosing their range and 
firing their guns without having to change course 
or being forced away by the threat of the torpedoes 
of the enemy flotilla. It was a definitely defensive 
function, though an attempt was made to interpret 
it as an offensive one. Those who advocated the 
offensive duty did so for two main reasons : firstly, 
that every vessel or instrument capable of damaging 
the main force (the battleships) of the enemy ought 
to be used in attack, and that it was an improper 
and wasteful use. of potential offensive power to 





lock it up on,a défensive duty ; and, secondly, that 
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the aim was impracticable, for, with the long-range | protect its lines of communication. Carriers by | of defence of the transport ships and their escorting 
torpedoes then already existing, the enemy torpedo- | themselves, even in great numbers, would be too | men of war against the enemy bombers. Her estab. 
boat flotilias could get within firing distance and | vulnerable to battleship and cruiser attack. They | lishment of aircraft, therefore, should be the laryest 
“ brown "’ into the long line with a certainty that need the protection of the gun-armed surface ship. possible number of fighters. The question naturally 
their torpedoes would cross it at some point before| The Glorious, with her escort of two destroyers, | arises, whether the policy should be to build la-ge 
a counter-attack by the British gun-armed flotilla | was helpless against the two German battle cruisers or small carriers. For the two European seas, a 
could stop them. Events proved this to be correct. | in the North Sea. | number of small carriers has advantages over fewer 
The enemy attacked with his torpedo boats; the| Jt is not the heavy ships, however, that dominate | !@tge ones. It gives greater flexibility and it cis. 
British line, unable to stave off the attack, turned the Mediterranean to-day. There, the Italian ‘*ibutes the risks; but, on the other hand, it 
away, the fire of the battleships was interrupted; | battleships and cruisers are definitely of less im- | employs more material and men. The administ >a. 
and an indecisive battle was the result. After Jut-| portance than the bombers in Sicily, Crete and the | ve advantage may lie in the “ big carrier ” policy, 
land, the flotilla was given, as its primary object, the | Dodecanese. They did very little, even when they | but the tactical—and, for that matter, the stratezi al 
attack upon the enemy ships; but no second | were in superior force to the British battle squadron, | —advantage lies in the other. 
opportunity was afforded. | and they made a fairly rapid retirement in the opera- 

Does the same question arise in the case of the | tions against the Malta convoy in June last, when | 
aircraft of the carriers ? Can it be said of them, as | threatened from the air by torpedo bombers. The | 
could be said of the surface flotillas, that they should danger to our convoys in that = oie principally | PROTECTIVE PAINTING OF 
be regarded as “ offensive’’ or “defensive” in|from the enemy bombers, operating from the | STRUCTURAL STEEL.* 
function ? In the case of the surface flotilla, the | Sicilian and Dodecanese bases, and from the enemy| ALL engineers and owners of structural iron and st: «| 
decision affected the design of the vessel ; she must | submarines and light craft. The carrier, alone or| work are familiar with the maintenance difficulties 
be either a gunboat, for defence, or a torpedo boat, | with the assistance of the gunfire of the escorting | arising from the rusting of those materials. Althouvh 
for attack. There is a similar differentiation | vessels, cannot provide adequate defence against | the difficulties can be overcome in certain cases by tive 
between the aircraft carried by the carrier; they | the large forces of aircraft that can operate from | ‘*. of ea Papen steels, the application of such steels 
may be bombers or torpedo bombers for attack, | the shore bases, but is only a part of the defence, |“ imited to a comparatively narrow field, and for mnout 
me ' : - | structures it is essential to protect the iron and stec! 
with fighters for supporting the attack, or fighters | the other part being the shore-based heavy bombers. | work from corrosion. The Corrosion Committee hn 
for defence. Whether the decision would affect |The latter are needed to sweep the way clear for| been investigating these problems since 1928. its 
the design of the carrier, must be answered by the | the movement of the convoys by attacking the | efforts have been directed both towards devising 
constructor. The Midway battle showed, it would | enemy aircraft in their bases immediately before | steels that are intrinsically more resistant to cor 
seem, that there is not this rigid line of demarcation. | the convoy or other formation arrives in the danger | °sion in the unprotected condition, and toward. 
Important as it is that the aircraft should be capable | area, and to join in the actual tactical defence by | improving the methods of protecting iron and stee! 
of attacking the big ships, there is a need for defence, | dealing with the heavy ships of the enemy, if they | *8*™S* corrosive attack. Investigations of the latter 


as the repelled attacks on the Yorktown indicate ; | elect to attack, as well as by reinforcing the defence | eee of Wie Ceeniiners wert; Save Seon intetnated 


without the fighter defence, that ship, and perhaps | against the enemy bombers. The tactical function paw b wd po Nae ae 
others as well, would almost certainly have been of the carrier is the defence of the ships, by means| The Main Committee, and subsequently its Sub 
sunk at once. Equally, there can be little doubt | of its fighters, against such air forces of the enemy | Committee, have conducted a number of extensive 
that, if the American bombers and torpedo planes | as have not been disabled beforehand in their bases. | investigations into the problem of protecting steel. 
could have sunk the Japanese carriers before they | If this is a correct deduction, the aircraft of the|Some of the results obtained have already been 
could launch their torpedoes and bombs, offence, | carrier should not include bombers, but should | Published in the Committee's scientific reports and 
would have proved the best defence ; but, plainly | consist of the strongest possible force of fighters. the tn 6 ies See Se ar in due 
such success is not to be expected in the tricky | The bombing duty should lie with the shore-based | p> en ir sieatel tr ea ake st te daa enaiee hee 
business of war, and to rely upon it would be to| reinforcement of bombers and torpedo bombers. | conditions, it would not be in the national interest to 
rely upon a measure as incapable of attaining its| This presupposes that there is such an organisation | defer publication of their essential findings concerning 
defensive purpose as the gunboats of the British | of the bomber forces that the co-operation of the | the protective painting of structural steelwork. The 
fleet flotillas were at Jutland. As a ship is a com-| reinforcement is assured: there must be no more | Protective Coatings Sub-Committee has, therefore, 
promise in which certain proportions of the avail-| doubts on that score than there are regarding the | decided to compile the present statement, in which the 
able weight must be applied to the offensive element, | similar co-operation of the air forces with the | practical conclusions deduced from their work in this 
the guns, and to the defensive armour and under- | military forces in the land campaign. ee act out im x ere: aa we le mw These 
water: construction, so there needs to be a propor-| Finally, is the same argument applicable to the | cnet recent cutie of oxvarimenta of the Savane” 

y ; . y; PP © | most recent series of experiments of the Sub-Committee, 
tion between the offensive and defensive types of | Arctic and North Sea theatre? There we have an| which have been undertaken on their behalf by the 
armament. There are three demands to be met, | essential line of communications to keep open with | Research Department of the London Midland and 
it is suggested, by the aircraft working with the | the least possible loss. Every shipload of tanks | Scottish Railway Company, Derby, and have now been 
fleet—an offensive type, for attack on ships; a@/ and other munitions lost on that route is a serious | i@ progress for rather more than three years. Many of 
fighter type, to accompany and cover the attack ; blow. The forces at present opposing us in that these conclusions are borne out by the results of other 
and fighters to protect the ships. There is plainly | theatre are the German battleships, the two heavy | 7- ° of toute conducted by the Main Committee at 

: : : - . ~ | 17 exposure stations in Great Britain and overseas, so 
this difference between the questions of the func- | armoured cruisers, the heavy 8-in. and presumably | +, 2 z o~- 

: : : ee a . 7 at they may be regarded as generally valid for other 
tion of surface flotillas and their consequent | some light ” cruisers, and the surface and sub-| atmospheric conditions besides those prevailing at 
armaments, and those of the air flotillas: that, | marine flotilla craft. The British fleet of heavy | Derby. It is unnecessary to give a lengthy description 
whereas the defensive gunboats could not fulfil ships is fully capable of dealing with the main | of the experimental procedure followed in the Derby 
their assigned duty of protection, the defensive | forces, but the lessons of Midway and of the Prince | tests, but it may be noted that the paints were applied to 
air flotillas can do so, provided that the odds against | of Wales and Repulse must be acted upon. The | !8 im. by 9 in. panels cut from }-in. plates, thus ensuring 
them are not too great. What the proportion | battleship and cruiser fleet needs aerial as well as | —_ a a — b cguaa? re pana , of 

; 4 ° . . an 8 | 8 ctural material. ey were in on y 8 
should be, can only be decided by those with | surface-flotilla protection. Provided that it is sure | and exposed on wooden alive A gon angie of 45 a 
practical experience. One thing, however, seems) of such support, it can confidently come to close facing south. 
clear J the proportions are not uniform for all | quarters with the enemy even in the neighbourhood | Surface Preparation of New Steelwork.—The correct 
situations. What is suitable, for instance, for the | of his own coast, where he can support his surface | surface preparation of steelwork prior to painting is by 

Pacific theatre, is not equally appropriate to the | forces with bombers. With the superiority of the| far the most important factor in determining the 
Mediterranean ; and though there is a resemblance British heavy ship forces and the assurance of their | Success of the protective coating. For example, in one 
between the conditions in the Mediterranean and | serial defence by fighters, it would be unnecessary | series of tests the life of two-coat paint systems on a 
on the Arctic route, there is possibly a degree of | to call the shore air forces into action against the | onnts rns ery ap from. 6-8 poe 
difference that needs » different interpretation. enemy heavy ships: not that such action would | 0 ars, wherens the lf ofthe came sytem? applic 

Wherein is this difference ? In the Pacific there |not be of great value in weakening the enemy, as| to 3-7 years. It follows that, whatever steps may be 
are great battleship fleets, operating far from the | at Midway, or, as at Matapan and in the Bismarck | found necessary to speed up production, it is not good 
respective land bases of the combatants. If those | affair, as a means of crippling the enemy and | practice to skimp the time devoted to surface prepara- 
fleets can act in security, as they may be able to! enabling the main body to get touch with it and tion, since any time or labour saved thereby will be 
do if they are adequately equipped against attack | complete the business ; but every available means | ore than wasted later on by the ascnmny for premature 
from enemy shipborne aircraft, they will command | of bringing fighter forces into action for the de- | Tenewal of the apr coating. Practically all iron 
the sea; that is to say, they will make it possible | fence of the transports and the fighting ships is | eee ae y Sandip coe ps b apse ee ee ee 
for the armies and the trading and auxiliary ships essential. The distances of the enemy bases from | heen shown dina > Paneatae of Wale anche ‘aoe 
to cross the sea, and to prevent their opponents | our own shore positions is greater than it is in the| protective paint film is generally detrimental to the 
from sending their own trade and troops by sea. | Mediterranean and it would seem—though this may | behaviour of the latter. The best procedure, therefore, 

It is the surface ships which, in the long run, | be an under-estimate of the endurance of the present | includes the removal of the mill scale either by pickling 
dominate the situation, though the actions, up to| heavy bombers—that such attacks on the enemy | or by mechanical means, as described below, before 
the present, have been decided by the aircraft. | craft in their bases as is possible in the southern sea applying the paint. 
There is no certainty that, on another occasion, is not possible in the Arctic. If this should be| | " - erst? persis 
the heavy ships will not gain contact. If they do,| wrong, the same preparation as has been outlined eiomee oot er pad ket pow See S 0 

, , . , nmittee of the 
the beaten fleet, whether its losses are due to the | for the passage of a convoy in those waters is needed | 1.4, and Steel Institute and the British Iron and Steel 
artillery of the ships, the torpedoes of ~-nepreng o in the North; but the general tactical principle | pederation) at the annual general meeting of the Iron 
or of the aircraft or, as is most probable, to the| governing the use of the aircraft carrier in the! and Steel Institute, held on Thursday, May 7, 1942. 
combined efforts of all of these, will be unable to! North is that she should have the primary function | Abridged. 
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There are three methods for removing mill scale 
from iron and steel. The first is pickling: that is, 
immersion in acid solutions which remove the scale 
without attacking the metal to any considerable extent ; 


attack on the metal can be reduced to a minimum by | particularly pronounced in the humid and _ polluted 
adding certain chemical restrainers to the acid bath. | conditions that are common in Great Britain. 





Solutions of sulphuric, hydrochloric and, less commonly, 


phosphoric acid are used for the purpose. The second 


method employs sand- or shot-blasting and included | should be as short as possible, and the experimental 
under this head are other mechanical means, such as | results have demonstrated that this is the case. It 
Weathering is the third, or} was found that the best results were obtained when the 


grinding or machining. 
rule-of-thumb, method, widely adopted, of exposing 
the steelwork until sufficient rusting has occurred to 
render the mill scale loose. Particular attention was 
paid in the Derby tests of the Sub-Committee to com- 





paring the effects of these different methods of descaling | latter case, much will obviously depend on the condition 
on the behaviour of paints applied to iron and steel. | of storage. 
To this end over 400 painted panels were exposed, | paint is used, satisfactory results can be obtained after | 


which were representative of all commonly used | 
methods of surface preparation ; moreover, to ensure 
reliable results, four different irons or steels and two 
painting systems were adopted. 

Wide variations occur in the conditions of operation | 
of commercial pickling baths as regards the acid used, | 
the temperature and the acid concentration. Conse- | 
quently, panels prepared by different pickling proce- 
dures were tested. Results of the tests to date have 
revealed practically no differences in the behaviour of 
paint on surfaces descaled by any of the fresh pickling 
baths when painting took place immediately after 
pickling ; further, this belfaviour was not affected by 
the presence of chemical restrainers or inhibitors in 
the baths. 
provided that the pickling is properly conducted, the 
type of acid used and the operating conditions do not, 


Consequently, it may be concluded that, | 





PULVERISATION OF COAL BY 
HIGH-PRESSURE STEAM. 


As is well known, pulverised fuel is normally pre- 
pared by mechanical means, numerous examples of 
grinding machines for the purpose having been described 
|in our columns. A new process of pulverising eoal in 
which the coal is saturated with high-pressure steam 
and disrupted when that pressure is suddenly released, 
however, is now under investigation and although 
still in the initial stages, this process may possess poten- 
tialities of considerable importance. An analogous 
process has been employed for a long time in the 
preparation of certain foodstuffs, though such materials 
as wheat and rice are obviously more easily permeated. 
The resemblance between the two processes is not 
complete, since with foodstuffs the change from the 
untreated to the treated state is mainly an increase 
of volume, while with coal actual disintegration takes 
place. The process as applied to coal is being investi- 
gated as part of a programme of research sponsored 
by Messrs. Peabody Coal Company, Chicago, Illinois, 
U.S.A., at the Armour Research Foundation. 

No details of the apparatus employed are available 
at present, but briefly it is stated to consist of an 
expansion tube, or “ gun,” in which the coal, presum- 
ably in a state something like the “ peas” of English 
coal classification, is subjected to steam at high pressure 
and temperature. While in the gun, the pores of the 
coal become charged with steam or water at the same 
temperature and pressure as that existing in the gun. 
Fragmentation occurs when the pressure in the gun is 
suddenly released. Since impurities, such as shale and 
pyrites, are less porous than the coal, they are not 
broken up into such small particles, and as it is such 


traces of the deliquescent salt were locked up in the 
rust remaining in the pores of the surface after wire- 
brushing. The tendency of any freshly descaled iron or 
steel surface is to rust immediately, and this tendency is 


It is 


logical to conclude, therefore, that the interval elapsing 
between the removal of the mill scale and painting 





application of the priming coat was carried out imme- 
diately after the pickling and washing process, al- 
though storage indoors for periods of up to 30 days 
did not cause any serious loss of durability; in the 


If a good corrosion-inhibiting priming | 


short periods of exposure to the weather after pickling, 
provided that steps, such as scraping and wire-brushing, 
are taken to remove the loosely adherent rust formed, 
but such practice should be avoided wherever possible. 

The practical conclusion is that the priming coat of 
paint should be applied immediately after the descaling 
operation. Good pickling procedure would consist of 
rinsing the steel removed from the pickling bath in 
hot water, allowing it to dry thoroughly as a result of 
its own heat capacity, and painting it while it is still 
warm. This procedure should be practicable in many 
cases; for instance, at one works, plates for tank 
holders are fabricated, bent and drilled before pickling, 
treated in the way described and dispatched to the 
site in a primed condition. It may be added that 
there is some evidence that the use of the “ duplex ” 
pickling process may allow of an increased margin 








within fairly wide limits, have a marked effect on the | between pickling and painting, owing to the retarding 
results. The main essential is that the strength of the | effect of the final immersion in phosphoric acid on the 
bath be maintained at a sufficiently high concentration | development of rusting. 

to ensure the complete removal of the scale. It%is} A number of proprietary washes are on the market 
obvious that all free acid and soluble iron salts must | which, it is claimed, have the power of preventing 
be removed from pickled surfaces prior to painting rusting underneath paint coats, or of neutralising the 
them. This may be done with hot water, but hosing | bad effects of existing rust on a structure that is to be 
down with cold water is equally efficacious. In some | repainted. These washes generally contain phosphoric 
plants the steelwork is immersed in hot lime-water | acid and/or compounds of chromium ; one such pro- 
to neutralise the last traces of acid. This procedure | prietary wash was included in the tests. It was found 
has been compared in the present tests with washing | to be of doubtful benefit when used on rusted surfaces ; 
in hot water alone ; so far, the results show that either | indeed, in certain cases, its use led to decreases in the 
method gives satisfactory results when carefully carried | durability of the painting schemes. In other tests, 
out, but there is evidence that the use of lime-water| jn which inhibitive washes were applied to rust-free 
allows a greater degree of latitude and does not require 
so much care. As discussed later, the “ duplex” 
process, in which the steelwork is rinsed in water after 
descaling in sulphuric acid and then dipped in dilute 
phosphoric acid containing iron phosphate, has the 
advantage of leaving a thin protective film on the 
surface of the steel; in addition to retarding the 
development of rust to some extent, this affords a good 
surface for painting. 

In the Derby tests and in a previous series of experi- 
ments, mechanical methods of descaling, such as shot- 
blasting, proved as effective as pickling in securing a 
satisfactory surface for paint application. A reserva- | 
tion must be made that, in this case, it is essential to 
ensure that all the rust is removed from the surface. 
This is particularly important when the steel has been 
previously allowed to rust and presents an uneven, | 
pitted surface ; in this case the coarse shot particles | 
may merely bridge the mouths of the pits and hammer | mj] scale. 
the rust into the surface without removing it, and the Alteruatice 


enclosed rust may, under certain conditions, stimulate | Adopted.—It has already been stated that the common 
further corrosion. The results of the Derby tests con- | ameeniene of exposing steelwork to the weather until 
firm the conclusions drawn from the work of the Main welll esate te removed as @ result of resti eet 
Committee and of other investigators, that the third | be regarded as generally giving peord orem senaite 
method of removing mill scale, i.e., by weathering | On the other hand. if, for any reason. descaling by on 
ps Pin see sah ya od on Ae Plggeasory b. (of the other methods described is impracticable, this 
er + oe pM sw ,| method may be used, provided that those responsible 
sable and with one exception, the worm, method |are reconied to a greatly reduced feof the initia 
eho cage de . , inti nd are prepared to re! t inti 7 
practice, it is impossible to remove the mill scale com- a ne Sms pes Amepertelemat rec pe Be on 
pletely from a large structure by this method, and | }. Most efficient to apply one or, at most, two coats of 
= 4 oe a | gel any paint initially, and clean down the structure thoroughly 
— a ; = 20M | before repainting. 
panied by the formation of large quantities of rust, ji h ae o> ome ih h —_— 
a good deal of which remains on the surface despite | . = ee See ESS SS G8 © ERS pean 
the mest ensefel oleent ond. hich. elthenh abl ee false economy to adopt the attitude that descaling is 
F ng, . ug impracticable or that there is no time for the process, 


pth me daa pe py nth mpeg —— although it is true that the steelmaker or the fabricator 


removal of the scale by weathering has the disad- 
vantage of giving a surface that is rough and pitted, 
as compared with the relatively smooth surface norm- 
ally produced by other descaling methods, such as 
pickling ; consequently, the appearance of the finished 
work is inferior. 

Since from time to time suggestions are made that 
weathering should be artificially stimulated by moisten- 
ing the surface at intervals with various solutions, this 
procedure was tried in the Derby tests. Specimens 
were wetted at intervals with a solution of calcium 
chloride during their exposure in the open, and they 
were finally wire-brushed beforc painting. This treat- 
ment gave the worst results of all, probably because 





| they led to premature flaking and failure of the paint 
film; failure occurred on the undersides, which, not 


as a result of condensation. Therefore, it is the con- 
| sidered view of the Sub-Committee that these com- 
pounds cannot be relied on to prevent bad results from 
painting over mill scale and/or rust; the only safe 
procedure is to remove the scale and rust by pickling 
or mechanical means. In any case it is bad practice 
to allow steel to rust before painting it. The use of 
simple washes containing phosphoric acid may be of 
value in counteracting the effects of very slight surface 
rusting, such as may result from a short period of 
exposure between pickling and painting, but in the 
Derby tests it was found that such a wash failed to 
counteract the detrimental effect of 7 days’ exposure 
outdoors in the case of iron and steel specimens carrying 


the work may be slightly de’ayed by the adoption of 
descaling. Any increase in expenditure of time or 
materials is more than offset by the fact that the user 
of the finished product avoids considerable trouble 
resulting from the premature failure of the protective 
coating and possible damage to the structure from 
corrosion. This is of special importance in the present 
national emergency, when it is essential that all pro- 
tective materials should be used to the utmost advan- 
tage, and it should be reiterated that there is no step 
that will help to ensure this to a greater extent than 
the initial descaling of the surface. 


(To be continued.) 








| surfaces still covered with mill scale, it was found that | 


being directly exposed to sunlight, often remained wet | 


Procedures when Descaling cannot be | 


In this case it would probably | 


may be put to additional trouble or the completion of | 


impurities that form ash, they can be separated from 
the coal by a screening. It is practicable to employ 
classifiers and separators in order to control the final 
size of the product by returning the larger screenings 
to the feed of the expansion tube for retreatment. In 
one of the tests, for example, the coal, originally ¥ in. 
by 6 mesh, was exploded by steam at a pressure of 
900 lb. per square inch, then air-classified and separated 
according to size for repeating the cycle three times. 
The final cleaned product consisted of screenings as 
| follows : remaining on a 60-mesh screen, 0-1 per cent. ; 
| on a 60-mesh by 100-mesh screen, 5-4 per cent. ; on a 
| 100-mesh by 200-mesh screen, 28-9 per cent.; and 
through a 200-mesh screen, 65-6 per cent. 

Only coals from the Illinois fields have been tested 
so far. These are bituminous coals and samples 
| from 13 sources show wide variations in proximate 
analysis ‘as received.” Thus, the range of moisture 
| content is between 5-6 per cent. and 13-9 per cent. ; 
|that of the volatile matter between 26-7 per cent. 
| and 39-3 per cent.; that of the fixed carbon between 
38-5 per cent. and 53-8 per cent.; and that of the 
|ash between 7-5 per cent. and 15-4 per cent. The 
| calorific value in the “ dry ” state ranges from 11,740 
| B.Th.U. to 13,390 B.Th.U. -per lb. The article from 
|which most of the facts given above have been taken 
| appeared in the June issue of Mechanical Engineering. 
| It does not specify the particular coal used in the test, 
| but it is evident that there will be variations in porosity, 
particularly in coals from other fields. These will 
need investigation in order to obtain evidence of the 
|more general applicability of the process. Moreover, 
| tests on a larger scale will be needed to enable the costs 
| to be compared with those of mechanical pulverisation. 
| At the same time the new process cannot be dismissed 
as merely an interesting experiment in fuel physics, as 
| it is quite possible that it is capable of commercial 
|application. For example, in the discussion following 
| Mr. R. J. Glinn’s paper on “ Soot Blowers,” it was 
| stated, on page 14, ante, that the best prospects of 
| keeping boilers clean and efficient lay in the removal of 


| ash from the fuel before firing. If, therefore, the new 
| process of pulverisation can be developed so that the 
| ash-forming elements, or a great part of them, can be 
economically separated during pulverisation, a distinct 
advance in pulverised-coal firing will have been achieved. 
Two additional points of interest in the article referred 
to above may be briefly commented on, the first being 
that, for the commercial application of the process the 
steam consumption per ton of coal pulverised is calcu- 
lated to lie between 106 Ib. and 151 lb. The second 
point is that a modified technique may prove of use 
in other directions than pulverisation. It is stated 
that under one set of conditions a slow release of the 
steam pressure caused the coal under treatment to 
expand into a highly porous structure which was 
permanently retained. A caked mass resembling semi- 
coke was produced when the coal was heated to the 
plastic stage in an atmosphere of steam. 








CONTROL OF FIRECLAY AND SILICA REFRACTORIES.— 
The Ministry of Supply inform us that fireclay and silica 
refractories are now controlled as part of the Chrome-ore, 
Magnesite, Wolfram, and Foundry-Bonding Materials 
Control. Mr. H. Halliday has joined the Control as 
Director in charge of these materials. 
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RECONDITIONING RUBBER 
CONVEYOR BELTS. CRAMPS FOR RECONDITI 


Tue device illustrated in Figs. 1 to 5 has been de- nied te wee ™~,, 


veloped by Messrs. J. E. Hayden, Limited, Nilos Works, \ 
Sheffield, 9, in order to provide a method of conserv- 
ing worn rubber conveyor belts by what may be 
described as patching them with material salved from 
previously discarded belts. It is understood that a 
number of collieries have adopted the method and the 
reconditioned belts have given thoroughly satisfactory 
service. It is common experience that conveyor belts, 
particularly of the troughed type, may in time become 
80 worn or stretched at the edges that spillage occurs 
and they have then been withdrawn from service ; this 
has been done also when a belt has been accidentally 
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ONING CONVEYOR BELTS. 
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torn. The collieries above referred to have made use 
of the cramp illustrated to replace worn or damaged 
portions of a belt with uninjured parts taken from belts 
withdrawn from service. In some cases a strip about 
6 in. wide has been attached to a worn belt along its 
whole length, thus bringing it to its full width again. 
The cramp resembles a staple, but its ends have 





the points ground in a way which enables them to be 
curled back into the conveyor belt, giving reinforce- 








ment to the rubber surface and adding bonding 
support to the cotton duck fabric. The worn belt is | 





























carefully trimmed straight where the repair has to be | 
made and the part to be added is also trimmed square. 
The two edges are then butted against each other and 
the cramps inserted, the result being that the joint is 











tightly pulled together and is not only dustproof, 
but will not be forced open when the conveyor belt 
passes over end pulleys of small diameter. The flexi- 
bility of a belt thus reconditioned is not impaired, and 
it is stated that a life equal to that of new single-piece 
belt is obtainable from a reconditioned belt even when 
the latter is composed largely of pieces cut from dis- 
carded belts. 

Figs. 1 to 5 show, in a somewhat diagrammatic 
way, different stages of the repairing operation. A | 
long wooden bench is required upon which the belt 
can be laid, with a strip of steel plate about 4 ft. long 
by 6 in. wide attached to its surface. The edges | 
to be joined having been cut straight and square, COMBINED ROAD AND RAIL 
and the seam pulled well together, a rectangular metal | VEHICLES 
frame or jig, a, about 20 in. long and having a central fs 
slot, is laid over the seam. The slot is notched to HiTHERTO, the employment of rubber pneumatic 
receive the cramps, the notches being of a definite | tyres for rail transport has been limited, in the main, to 
pitch and the width of the slot across the notches | the vehicles known as railcars, the advantages claimed 
being equal to that of the outside width of the cramp. | for the system being quieter and smoother running at 
The cramps are dropped in the notches for the full| high speeds. An account of this development as prac- 
length of the jig, their points resting on the belt 6; an/|tised in France was given in ENGINEERING, vol. 138, 
unoccupied notch is seen on the left in Figs. 1 and 2,| page 72 (1934), this being supplemented by an illus- 
and a cramp in the loading position is seen in the | trated article on an example of British practice in vol. 
notch to the right of it in Fig. 1, and also in Fig. 3. 142, page 166, et seq., (1936). From the illustrations in 

The next stage is the driving of the cramps until | the latter article it will be seen that the pneumatically- 
their backs are level with the top surface of the jig, | tyred wheels were backed on the inside by narrow steel 
this condition being indicated in the second and third | wheels, virtually only flanges, which took the side 
cramps, counting from the left, in Fig. 1. An ordinary | thrust on the rails. In a recent development in the 
heavy flat-faced hammer is used. When all the cramps | United States a different principle is employed, since 
in the jig have been thus driven, the tool ¢ is used. | the steel wheels are of practically normal construction | 
This tool is simply a flat bar slightly narrower than | and are not on the same axle as the pneumatic-tyred 
the slot in the jig and having a portion bent up to| wheels. They are mounted on independent axles which 
form a handle. With this the cramps are driven in| can be raised or lowered as required and which are not 
until the backs are flush with the top surface of the belt | driven. The object of this arrangement is to enable the 
and their points have passed into the wooden bench on | vehicles to be used on ordinary roads when the steel 
which it lies. The tool enables three or four cramps | wheels are raised and on railway lines when they are | 
to be driven at atime. The jig is moved along the belt | lowered, the weight under both running conditions 
as required by the length of the seam and is removed | being borne by the pneumatic-tyred wheels. Why two 
when all the cramps have been driven through the belt. | different running conditions are required will be clear | 
A final drive, however, is often given to the cramps when it is realised that the vehicles, which are made up | 
before the belt is turned over and moved so that the | in trains of three, are used in the transport of explosives | 
seam lies on the steel plate on the bench. This plate is | inside a munitions works covering a large area, and 
indicated at d, and is shown in the various views clear! are removed from the works to their destination over | 
of the belt in order to emphasise the fact that in the | ordinary railway lines, or at least over the sidings of | 
subsequent operations it provides a hard surface against | those lines. | 
which the cramps are clenched. No vehicle weights or wheelbase dimensions are | 

When the belt is first turned over, the points of the | available for publication, but it may be noted that the | 
cramps are straight and point upwards. The contour | full load the train can carry is just over 40 tons. The | 
to which the points are ground is such that they can | train is made up of a towing vehicle, which is driven | 





be curled over, as shown in Fig. 4, by means of a light | by a six-cylinder petrol engine, and two trailers. All- 


hammer. The curve they take up ensures that the | steel welded construction is employed, the under frames 
points enter the belt in the final clenching operation, | being of angle and channel bars and the bodies consist- 
shown in Fig. 5, with the minimum disturbance to the | ing of sheet sheeting over stiffeners and supports of | 
rubber and without damaging and cutting the fibres | steeltube. The vehicles are of the closed van type with 
of the cotton fabric. The final clenching is carried out | sliding side-loading doors. The lining is of plywood. | 
by hammering the points until they are flush with | The load-carrying wheels are 3 ft. in diameter over the | 
the surface of the belt. A second row of cramps | tread and are of the twin-tyre type, the tread of the 
inserted from the other side of the belt is now driven | steel guide wheels being in line with the inner tyre. 
in an exactly similar manner to the first row, and at | Each vehicle is fitted with two four-wheel bogies, with | 
the same pitch, but alternating with that row as will | the addition of two axles, one at each bogie, for the | 
be clear from the cramps indicated on the extreme right | steel guide wheels. The engine drive, of 125 h.p., is 
in Figs. 1 and 2; the doublecramping is also seen in | transmitted through a gearbox of the ordinary motor- | 
the cross-section, Fig. 5. The whole of the operations | vehicle type to all four rear wheels of the towing vehicle | 
can be performed without the use of skilled labour and | which do not swivel. The changeover from road to 
the tools required are simple and inexpensive. The | rail running by lowering the guide wheels on to the 
belt-repair system described above, it may be recog-| rails is effected by means of compressed-air actuated 
nised, has a resemblanée to the Hayden-Nilos belt-| mechanism, the lowering or raising being stated to take 
fastening procedure, in that specially-pointed hooks are | about 20 seconds. The air-compressor is driven, as 
used in both cases. required, by the main engine, suitable reservoirs being 





| carried on each vehicle, these reservoirs also providing 
the air for the standard Westinghouse brake system. 
The vehicles are not furnished with buffers or railway 
type couplings but are attached to one another by 
drawbars. The braking system is of interest and, in 
view of the nature of the material carried, is important 
| Obviously, brake blocks are unsuitable for the pneu 
| matic-tyred wheels and cannot readily be applied 
to the steel guide wheels seeing that these have a 
lowering and raising movement. The expanding brake 
usual with motor vehicles is, therefore, adopted and 
is fitted to the pneumatic-tyred wheels, a brake drum 
being attached to the inner of each of the twin rims 
The vehicles are connected by flexible pipes, as in 
normal air-brake practice, and the brakes are operated 
from the cab of the towing vehicle. There are, how 
ever, two distinct sets of brake equipment. One set is 
provided for use when the train is running on rail 


way lines and has a maximum decelerating power of 


3-6 ft. per second per second. The other set is for use 
when the train is running on a road surface and has a 
maximum decelerating power of 17-6 ft. per second per 


| second. The running speed of the train under either 


condition is not stated. The arrangement of the draw 
bars is such that the train can be turned in sharp 
curves on the road. The train was built by Messrs. 
Evans Products Company, Highland, Illinois, U.S.A. 
The train is certainly an interesting development. and 
should simplify the transport problem, as the loss of 
time caused by transhipment of the material from road 
to rail and vice versa, is avoided. 





RATIONING OF NEWSPRINT PAPER IN SWEDEN.—Owing 
to the shortage of coal and other fuels in Sweden. 
increasing quantities of timber are consumed for heating 
purposes. This has affected the pulp-wood industry and 
it is expected that a reduction of 30 per cent. in the 


| quantity of paper allotted to Swedish newspapers will 


shortly be necessary. It is also stated that a proportion 
of the pulp wood output will be required for cattle food. 
the estimated quantity for next winter being 550,000 
tons. 


THe INSTITUTION OF MINING AND METALLURGY.—A&s a 
token of their appreciation of the distinguished contri- 
butions which the Institution of Mining and Metallurgy 
has made to the science and practice of mining engin- 
eering, and to mark the 50th anniversary of the establish - 
ment of the Institution, the Gold Producers’ Committee 
of the Transvaal Chamber of Mines, Johannesburg, ha- 
made a donation of 1,0001. to the Institution’s Benevo- 
lent Fund. The letter announcing the donation 
addressed by Mr. G. Carleton Jones, President of 
the Committee, to Mr. J. Allen Howe, President of the 
Institution, is reproduced in the August Bulletin of the 
Institution of Mining and Metallurgy. 
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TURRET 


LATHE 





WITH AUTOMATIC SPEED CHANGES. 


MESSRS. FOSTER MACHINE COMPANY, ELKHART, INDIANA, U.S.A. 

















TURRET LATHES WITH AUTOMATIC | evident and it should be explained that it is provided | The fact that there is a separate cam control for each 


SPEED CHANGES. 


Tue chucking turret lathe shown in the accompanying 
illustration is an example of the new design of the chuck- 
ing lathe with automatic speed changes and hydraulic 
feed manufactured by Messrs. Foster Machine Company, 
Elkhart, Indiana, U.S.A., and known as the No. 1 F 
and No. 2 F “ Fastermatic,” the difference between the 
two machines being mainly one of capacity. The 
No. 1 F machine has a swing over the bed of 21 in. as 
compared with 25} in. for the No. 2 F machine, the 
maximum distances from the spindle nose to the turret 
face being approximately 3 ft. 5} in. and 4 ft. 2} in., 
respectively, and the respective turret traverses 16 in. 
and 18 in. The drive is by a 5/74 h.p. motor in the 
smaller machine and by a 10/15 h.p. motor in the larger 
machine, transmission to the headstock in both cases 
being by means of multiple V-belts. Though primarily 
intended for chucking work, the spindle nose of both 
machines being finished with a flange 8 in. in diameter, 
bar work can be done, since the spindle of the smaller 
machine has a central hole 2,4 in. in diameter and that 
of the larger machine a hole 3 in. in diameter. It will be 
realised from the illustration that the cross-slides are not 
mounted on a sliding saddle but are fixed longitudinally 
relative to the spindle chuck, They have, however, a 
cross traverse of 3} in. in the No. | F and of 38 in. in the 
No. 2 F, and the front and rear slides are independent 
of each other ; either or both may be used in conjunc- 
tion with any of, or as many of, the turret stations as 
may be desired. 

The various movements are hydraulically controlled, 
the spindle-speed changes being effected by means of 
hydraulically-operated compensating clutches and the 
feeds varied by means of a hydraulic cylinder. The 
spindle-speed range of the F 1 machine is from 22 r.p.m. 
to 332 r.p.m., there being a total of 27 steps arranged in 
nine sets of three automatic changes each; thus, the 
first set consists of speeds of 22 r.p.m., 40 r.p.m. and 
74 r.p.m., and the last set of speeds of 98 r.p.m., 
181 r.p.m. and 332 r.p.m. Any one of the nine sets is 
selected by the change of pick-off gears and the three 
speeds in it can be changed automatically from one 
to the other, or not, as may be required. The three 
speeds in the group chosen can be used with any one 
f the turret faces or with all of them, as desired. The 
changes may be made at any time during the cut, i.e., 
as the turret saddle advances under the feed motion, 
or at the end of the stroke. They are made by means 
‘f the drum seen on the left of the cross-slide in the 
llustration. The action of this drum is not self- 





with six faces each having two longitudinal T-slots : | face of the turret enables a feed of appropriate rate to 
one face for each of the turret faces. In these slots | be given at the correct time for each station of the 
are inserted stops as required which, projecting | turret to suit the tooling at- that station. A small 
from the drum, make contact with one or other of | cam on the left-hand end of the feed drum is used as 
the pair of cams in the crescentic cover visible at the | a stop cam and-can be easily adjusted to function at 
base of the headstock, when the drum is traversed by any station. The two shafts seen coupled to the cross- 
the movement of the turret saddle. The drum is slides are reciprocated from the turret saddle and apply 
carried on a shaft connected to the saddle and is | cutting feed to the slides ; of course in the direction of 
rotated from the turret saddle. As shown in the illus- | the cross traverse and not longitudinally along the bed. 
tration the automatic speed change is not being used | The setting devices of the hydraulic feed gear are 
and all the stops have been removed from the drum ; | situated on the left hand of the machine below the 
hence its apparent lack of purpose. | headstock. The range is ample for all purposes for 

The shaft on which the drum is mounted passes | which the machine is likely to be used, while within 
through the cross-slide bracket and is provided in the | that range adjustment is variable in infinitely small 
region of the turret with a similar, but longer, drum, | steps. A single lever provides all the movements 
the bottom edge of which can be indentified below the | necessary for control when setting up the machine. 
curved protecting cover on the right of the machine. | Normally the turret is hydraulically-indexed, but the 


| This cover, unfortunately from the point of view of | machine can be supplied arranged for indexing by hand. 


clearness, hides an important part of the mechanism,| Some notes may be given on the general construction 
namely the gear by which the shaft is caused to rotate. | of the lathes. The castings are of semi-steel and the 
This gear consists of a spiral-bevel gear-wheel on the | ways of the bed, which are of the inverted V or 
shaft which meshes with a pinion on a short transverse | prismatic type, are nitrided and have a Brinell hard- 
shaft at the centre of the turret slide. This shaft is | ness of over 1,000, a finish which, it is claimed, practi- 
geared to the turret so that, as this is indexed, the | cally eliminates wear. The spindle runs in Timken taper 
longitudinal shaft bearing the two drums is rotated | roller bearings at both ends and has a bearing at the 
to bring the appropriate face of the drums into action. | middle in order to prevent whip when the shaft is 
The function of the drum at the headstock end of the | running under heavy loads, at high speeds, or under 
shaft has already been explained, but it should be noted | intermittent cuts. The final drive is close to the 
that the position of a stop longitudinally along the | front bearing. Helical gears are used throughout and 
drum determines when the automatic speed change | the whole transmission mechanism runs in an oil bath. 
will take place. If two changes per turret face are | It is stated that the spindle-speed changes take place 
required, they are secured by placing stops in each of | without shock or delay. A quick-acting brake is 
the two slots of the drum face concerned at different | provided for stopping the spindle at the completion 
longitudinal positions. |of a job. The hydraulically-controlled compensating 

The longer drum on the right hand of the shaft | clutches have an automatic spring tension to take up 
determines the incidence and rate of feed for each | wear in the discs. A somewhat unusual item of equip- 
station of the turret. Each of the six faces of the | ment is available when the machine is required to work 
drum is provided with a bracket of cam-shaped contour. | to an exceptionally high degree of precision. This is 
The cam on the face in use makes contact with a| known as the Foster ‘“ Thermalign ” unit, and consists 
sliding pin on the box seen on the side of the bed|of a thermostatically-controlled heating system that 
immediately below the turret. The two shafts seen | keeps the headstock at a uniform running temperature 
passing through the box are also taken through the | at all times. The turrets of the “ Fastermatic ” lathes 
control box of the hydraulic feed gear, this control | have their faces finish-machined and the tool holes in 
box being situated on the side of the bed immediately | them bored after the headstock has been brought up 
below the headstock. One of the shafts controls the | to the running temperature. The spindle and turret 
rapid traverse of the turret saddle, and the other | centres are, therefore, in exact alignment when the 
controls the feed traverse. The longitudinal position | lathe is running normally, but, it is pointed out, the 
of the cams on the drum determines when the forward | cooling down which occurs during the night, mid-day 
movement of the turret saddle will change from rapid | break or other interruption, results in alteration to the 
traverse to cutting feed. The cams have also a lateral | headstock centre and, in consequence, when the 
adjustment for regulating the degree of cutting feed. ' machine is started up, and for some time after, the 


































work is liable to be inaccurate or there is loss of time | 
from cutting tool adjustments. It is claimed that the 
additional equipment, since it automatically maintains | 
the headstock at a uniform temperature whether the | 
lathe is running or not, saves in operating time and | 
reduces loss from inaccurate work. It should be under- 
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ENGINEERING. 
BRITISH STANDARD PERSONAL. 
SPECIFICATIONS. | Mr. James A. FAULL, M.I.M.M., has been appointed 


Tue following specifications of engineering interest | assistant manager to the Sierra Leone Chrome Mining 
have been issued by the British Standards Institution. | Company, Limited. 
Copies are obtainable from the Publications Depart-| Mr. W. J. Bacue, M.1.E.E., borough electrical engineer 


stood that the heating device is a refinement, the lathes | ment of the Institution, 28, Victoria-street, London, | of Cheltenham Corporation Electricity Supply, is to 
being sufficiently accurate in performance without it S.W.1, and, unless otherwise stated, the price is 2s. net, | retire shortly. He has occupied this position since 1905 


























































to produce work to normal limits of accuracy. The 
* Fastermatic " lathes are distributed in Great Britain | 
by Messrs. Selson Machine Tool Company, Limited, 
Abbey House, Victoria-street, London, 8.W.1. 
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THE DE-TINNING OF TIN-PLATE. 


Durine the war of 1914-18, some attention was 
given to the de-tinning of tin-plate scrap and of 
empty and discarded food and other tin-coated con- 
tainers, and a number of plants were erected in various 
parts of Great Britain and in other countries for the 
purpose of recovering tin from these waste materials. 
As a result of the present shortage of tin, de-tinning 
processes have again been brought to the fore, and 
some brief technical data on the three processes in 
commercial use are given in a recent publication of 
the Tin Research Institute, Fraser-road, Greenford, 
Middlesex. The first process employs chlorine gas, 
and the tin-plate scrap used must be clean and 
thoroughly dry. The scrap is compressed into bundles 
and packed into iron cylinders into which the chlorine 
is foreed. Heat is evolved as a result of the chemical 
reaction between the tin and the chlorine with the 
formation of stannic chloride (SnCl,), and the cylinder 
must therefore be cooled. When the pressure in 
the cylinder remains constant, indicating that no 
further absorption of chlorine is taking place, the 
cvlinder is evacuated and the vapour of stannic chloride 
condensed as a heavy colourless volatile liquid. Much 
of the stannic chloride produced in recent years has 
been made by this process, which, although efficient 
involves some rather delicate chemical-engineering 
operations. 

A second de-tinning process consists in directly 
dissolving the tin in a caustic-soda solution containing 
sodium nitrate, the process being carried out in auto- 
claves at a gauge pressure of about 15 Ib. per square 
inch. The metal is recovered in the form of com- 
pounds of sodium and other metals. The third method 
of de-tinning is stated to be that most widely practised | 
in this country. It is essentially a de-plating process, | 
the electrolyte used consisting of a weak caustic-soda 
solution, the strength of which may range from 1} per | 
cent. to 5 per cent., according to circumstances. The | 
temperature of the bath is maintained at between | 
40 deg. and 60 deg. C., and current of low voltage | 
(1} volts) is employed. The tin is deposited on to cath- 
odes, the exact nature of which is not stated, and is 
subsequently recovered mainly as metallic tin, but | 
partly also in a powdered form which is capable of 
being easily refined and converted into a usable | 
metallic form. The chemical control of the process 
is stated to be simple, but provision must be made for 
the mechanical handling of the bulky scrap and its | 
compression into bales. Moreover, if used tins are 
to be dealt with, some preliminary cleansing is neces- 
sary. These problems, namely, the collection, baling 





or 2s. 3d. including postage. 

Designs for Gauges.—In response to a request received 
some years ago from the Institution of Production 
Engineers, a technical committee of the British Stand- 
ards Institution commenced the preparation of a speci- 
fication dealing with recommended designs for all the 
common types of inspection and workshop gauges for 
plain and threaded work. With the advent of the 
war, the importance of such a specification was fully 
realised by the Ministry of Supply and the subsequent 
work of the technical committee has been carried on 
in the closest collaboration with the Ministry’s*Con- 
troller of Jigs, Tools and Gauges. At the present 
time, some of the work visualised remains to be com- 
pleted, but, in view of the national urgency for the 
issue of these recommendations, it has been decided to 
publish the specification as far as it has been completed. 
The publication, No. 1044-1942, covers recommended 
designs for plug, ring, and gap gauges and deals com- 
prehensively with the dimensional standardisation of 
all the common types of these gauges, including solid 
and renewable-end type plug gauges, as developed in 
the United States and now commonly used in this 
country. The tolerances on the gauges are not dealt 
with in the new specification, since they are already 
governed by B.S. No. 919, for screw-thread gauges 
and B.S. No. 969 for plain limit gauges. The Con- 
troller of Jigs, Tools and Gauges emphasises that during 
the present emergency all gauges of the type covered 
by the present specification should be produced in 
conformity with the recommendations and designs 
given, unless particular circumstances make some 
departure from the standard imperative. [Price 5s. 
net or 5s. 6d., postage included. } 

Gas Cylinders.—A further specification in the series | 
of British Standards for steel cylinders for the storage | 
and transport of gases has now been issued. It is | 
designated No. 1045-1942 and covers manganese-steel | 
gas cylinders for atmospheric gases, namely, air, 
argon, neon, nitrogen and oxygen, compressed to a 
pressure of not more than 120 atmospheres, which is 
taken as being equivalent to 1,800 lb. per square inch. 
The specification is based on Exemption Orders Nos. 16 
and 21 to the Gas Cylinders Conveyance Regulations, 
1931, and in it are laid down the quality and com- 
position of the steel and its heat treatment; require- 
ments relating to the thickness of the cylinder walls ; 
and a series of mechanical and pressure tests. These 
last include a tensile test and impact and bend tests, 
a hydraulic stretch test and a hydraulic pressure test. 

Filling Valves for Traction Gas Bags.—A new war- 
emergency specification (No. 1046-1942) relates to 
filling valves and hose connections for traction gas 
bags. Its object is to secure interchangeability between 
the connections on motor vehicles and on the supply 
pipes at filling stations. In the new publication recom- 
mendations are specified in regard to the design of the | 
filling valve so as to ensure a satisfactory performance, | 
but without restricting individuality in design. Threads 








and cleaning of used tins, is, of course, common to all] | for the hose connections are fully standardised dimen- 
de-tinning processes. In this connection, a recent | sionally to ensure interchangeability. Detailed working 
announcement made in the United States is of interest. | dtawings of one type of valve, which complies with 
This stated that, between March 11 and July 1. last. | the general requirements of the specification and has 
5,325 tons of used tin-coated containers had been | been found to be satisfactory in practice, are given in 
collected in New York City, but that only 20 per cent. | 4 appendix to the specification. 

of this quantity had been washed and prepared and 
generally rendered suitable for treatment in a large 
de-tinning plant equipped to deal only with clean 
tin-plate scrap. Consequently, the remaining 80 per} An electric smelting and refining works has recently 
cent. of the tin containers had to be diverted else-| been established in Sweden to deal with zinc scrap and 
where, and it is probable that they have been, or! other products which were exported prior to the war. 
will be, charged into blast furnaces in small quantities | arrangements are now being made to smelt and refine 
at a time, and thus be a total loss from the tin-recovery | native zinc ore in addition to the products mentioned. 
point of view. Obviously, the success of any large 

scale de-tinning process is, to a considerable extent, INSURANCE OF COMMODITIES IN THE UNITED KINGDOM. 
bound up with problems connected with the collec- With the approval of the Treasury, the Board of Trade 
tion, cleaning and preparation of the scrap tin, but | have decided that the rate of premium payable under 
if these can be satisfactorily solved a ready market | any policy of insurance issued under the War-Risks 
is assured not only for the metallic tin but also for the | Insurance Act, 1939—Part II. Commodity Insurance 
de-tinmed steel scrap, which can be charged directly | Scheme, shall continue to be at the rate of 5s. per cent. 
into steel furnaces, provided that the tin content 
remaining is below 0-1 per cent. 





ZINC SMELTING AND REFINING WORKS IN SWEDEN. 


per month in respect of the period beginning September 3 
and ending December 2, 1942. } 





AIRGRAPH SERVICE TO CANADA AND NEWFOUNDLAND. 
—The Postmaster-General informs us that the Airgraph 

UNITED AFRICAN COMPANY'S SCHOLARSHIP.—The first | service has been extended to Canada and Newfoundland. 
recipient of a scholarship, valued at 3001. a year, awarded | The Airgraph postage rates to these two countries are | 
by the United African Company to enable a student | the same as those applicable in the case of the service to 
from the Gold Coast to study in the United Kingdom, is | the Middle East, India, etc., namely, 8d. for messages 
Mr. Emmanuel L. Quartey. He is an engineering student | addressed to civilians, and 3d. for messages to personnel | 
at the Prince of Wales's College, Achimota, Gold Coast, | of H.M. Army, Royal Navy, Merchant Navy, and Royal 
and is 22 years of age. Air Force. ' 





Mr. G. C. Greson has been elected a director of Mount- 
stuart Dry Docks, Limited, Cardiff. 

Mr. Harotp Hau, A.M.I.E.E., borough electrical 
engineer of Gillingham Corporation Electricity Sup)ly 
Kent, has been elected chairman of the South-East end 
East England Centre of the Incorporated Municipal 
Electrical Association. 

Mr. H. H. Merrett, who has been deputy chairman 
and managing director of Messrs. Gueret, Llewellyn «id 
Merrett, Limited, Cardiff, for some years, has now been 


appointed chairman and managing director of the 
company. 
Mr. W. H. Purpre, M.1.Mech.E., chief draughtsman 


engineering department, Messrs. William Doxford an: 
Sons, Limited, has been made a director of the firm in 
succession to the late Mr. K. O. KELLER. 

Mr. D. Lion-CacHEeT was elected 
Mr. J. M. Stones, vice-president, of the South African 
Branch of the Institute of British Foundrymen, at thie 
annual general meeting held recently in Johannesburg 

COMMANDER STEPHEN KinG-HALL, M.P., R.N. (reta 
has been appointed chairman of the Fuel Economy 
Publicity Committee. He will be Director of Publicit) 
in the Ministry of Fuel and Power, and has undertak: 
these duties in an honorary capacity. 

Mr. J. M. Watson has been appointed managing 
director of Messrs. Ailsa Craig, Limited, internal-combu- 
tion engine manufacturers, Strand-on-the-Green, Chi- 
wick, London, W.4. 

Mr. A. C. MAcpIARMID, SiR WALTER BENTON JON» 
and Mr. Joun E. James have been made directors of 
Messrs. Davy and United Engineering Company, Limite:| 
Park Iron Works, Sheffield. 

Mr. N. H. MILLER has been appointed London brane)! 
manager of Messrs. British Insulated Cables, Limited, 


president, and 


| succession to Mr. H. J. Stone, who has been made hon 
sales manager. 
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Steels for the User. Second edition, revised and enlarged. 
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Limited. [Price 25s. net.) 
United States Geological Survey. Bulletin No. 922-H. 
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and Kern Counties, California. By D. M. LEMMON and 
J. V. N. Dorr. [Price 25 cents.) Bulletin No. 
922-1. Antimony Deposits of a Part of the Yellow Pine 
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By D. E. Wuire. (Price 30 cents.] Bulletin No. 
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[Price 25 cents.] Bulletin No. 922-M. Tin Deposits 
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Junr. [Price 50 cents.) Bulletin No. 922-R. Quick- 
silver Deposits in San Luis Obispo County and South 
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EckeL, R. G. Yates and A. E. GRANGER. [Price 
75 cents.] Washington: Superintendent of Docu- 
ments. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


1 Welsh Coal Trade.—Another step in the efforts 
bein :.ade to increase the coal output, announced during 
the t week, makes avoidable absenteeism among miners 
a punishable offence. The arrangement, which places 
miners in the same category as factory workers, takes 
the matter out of the hands of the pit production com- 
mittces who in the past have dealt with absenteeism, 
and has put it in the hands of special officers. There was 
a considerable fall in South Wales coal production at the 
beginning of this year when the miners’ wage packets 
w first affected by the income tax and this decline 
ha~ persisted to the present time in spite of all efforts to 
overcome it. The new measure should do much to 
re-tore the output. Meanwhile the market presented a 
very firm tone although the amount of new business that 
could be ¢ luded r ined small. Collieries generally 
had more business on their books than they could cope 
with and, in some instances, deliveries to industrial con- 
suuers were in arrears. Preference was being given to 
th> essential war industries and the public-utility under- 
takings, and after the requirements of these users had 
been met there was little coal available for other pur- 
poses. Stem lists were sufficiently well filled for some 
months to come to make prospects of any material easing 
in the situation extremely remote. The tone, conse- 
quently, remained very firm. Best large descriptions 
continued to attract attention but the amount of new 
business that could be handled was small. There was a 
brisk demand for the sized sorts which, however, were 
difficult to obtain. Strong conditions ruled for bitumin- 
ous smalls which were extremely scarce. High-grade 
dry steam smalls were in steady request but there was 
little demand for the inferiors which were obtainable for 
early delivery fairly easily and were dull. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Tron and Steel.—The Iron and Steel Control does not 
permit wide divergence from the war effort, but scope is 
allowed for the retention of a limited trade in the indus- 
tries not directly concerned with the making of munitions. 
some firms are already planning for trade after the war, 
and have started to revive old trading connections which 
had been allowed to lapse. Others have reorganised 
departments and made important ial changes so 
that the return to peace will find them suitably equipped. 
On the other hand, many firms have extended the 
appointments of those in managerial positions whose age 
would have entitled them to retirement had it@ot been 
for the desirability of ensuring a continuation of experi- 
enced direction in the carrying out of war contracts. 
Not the least of, the anxieties of steelmakers are those 
inseparable from the Ministry of Supply Iron and Steel 
Control regulations, and the leading steelmakers have met 
to consider the desirability of forming a new trade 
association to secure mutual assistance in carrying out 
the regulations. If the new association is formed it will 
seek to co-operate with the Crucible Steel Makers’ 
Association. The cumbersome title of the suggested new 
body is the Sheffield Supplementary Steel Producers’ and 
Manufacturers’ Association. It has been suggested that 
there is spare capacity and latent organisation in*the 
Sheffield Chamber of Commerce and the Sheffield branch 
of the Federation of British Industries which might be 
usefully employed in smoothing out the Iron and Steel 
Control difficulties. 


South Yorkshire Coal Trade.—The coal position is still 
very difficult. Rather larger supplies of coal and coke 
have become available since the termination of the 
August holidays. Some industrial users need much 
larger stocks if they are to be free from anxieties during 
the winter. Extensions of works in some instances have 
occupied space formerly used for storing coal and other 
materials, and the need has arisen to rent or acquire sites 
for storing coal. Continued diversion of doubles and 
singles from the house-coal market has supplemented the 
supply of coal to industrial concerns and to public-utility 
undertakings, but it leaves the house-coal market short 
of the qualities which formerly kept the weekly bagging 
trade going. The demand for coking coal is very heavy. 








PARSONS MEMORIAL LECTURE, 1942.—The Institut® 
of Marine Engineers have made arrangements for th® 
Parsons Memorial Lecture to be delivered by Dr. 8S. F- 
Dorey at the Institution of Mechanical Engineers. 
Storey’s Gate, Westminster, London, S.W.1, on Wednes- 
day, September 16, at 5.30 p.m. The title of the lecture 
will be ** Sir Charles Parsons and Mechanical Gearing.” 
Members of the Institution of Electrical Engineers are 
invited to attend the lecture, copies of which will be 
available to those present, at the close of the lecture. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Heavy and increasing demands for 
iron and steel are straining sources of supply and pro- 
ducers have very little tonnage to spare for ordinary 
industrial purposes after dealing with the requirements 
of priority buyers. Adequate deliveries of raw materials 
are reaching consumers and pig-iron supplies are suffi- 
cient for current needs, though users find it difficult 
always to obtain the descriptions they prefer. The 
heavy production of semi-finished and finished iron and 
steel is promptly taken up. 4 

Cleveland Iron Trade.—There is no shortage of forge 
and foundry pig, but users of the latter are still largely 
dependent on supplies from the Midlands and other pro- 
ducing centres. Founders, though still making very 
liberal use of scrap, are taking larger quantities of pig. 

Basic Iron.—Basic iron is still unobtainable, as pro- 
ducers are retaining the whole of the output for the heavy 
demands of their own consuming works. Production, 
however, is maintained at a high level that permite the 
addition of occasional small parcels to the very moderate 
emergency stocks. 

Hematite.—Conditions in the hematite branch of 
trade show little change. While consumers complain 
of the shortage, the control of output and distribution 
authorities continue to allocate, for approved purposes, 
parcels that cover essential needs. There is no prospect 
of an early increase in production, but the use of sub- 
stitutes is steadily easing the situation. The consump- 
tion of refined iron in place of hematite has greatly 
increased, and orders for near delivery of the former 
are difficult to place. 

Manufactured Iron and Steel.—The tonnage of semi- 
finished iron and steel reaching the re-rolling mills is 
sufficient for current needs, but consumers are anxious 
to build up stocks, particularly of the latter commodities, 
and would welcome a further increase in deliveries. All 
the finished industries are turning out heavy tonnages. 
Requirements of shipbuilders are accorded special 
priority, but plate-makers have also to deal with the 
extensive specifications of wagon-builders and boiler- 
makers, and the maximum output is barely sufficient 
for the demand. The increasing production of special 
alloy steels is rapidly up. Black and corrugated 
sheets are in brisk demand and there is a marked ex- 
pansion in the orders for heavy joists and sections. 
Steel colliery equipment is in urgent request and railway 
companies are buying much miscellaneous material for 
maintenance purpoges. 

Scrap.—Most kinds of iron and steel scrap are in 
ample supply, but good heavy melting steel is still wanted 
in large quantities. 





= 


Lonpon’s Iron Rariines.—tUp till the end of July, 
the iron gates and railings collected in the London Civil 
Defence region totalled 114,623 tons. According to 
figures issued by the Ministry of Works and Planning, 
only 15 per cent. of the railings scheduled for removal 
now remain to be collected. 


COMBINATION DRILL TABLE AND VICE.—A practical 
device for drilling machines of the sensitive type is 
a table split diametrally with one half fixed and the 
other half carried on a saddle with a traversing screw. 
The surface of the table, which is made in sizes rang- 
ing from 8 in. to 274 in. in diameter, is formed with 
radial tee-slots and holes, so that it can be used in 
the normal way for holding-down fixtures, etc. For 
awkward work, such as drilling a hole in the end of 
a long rod, the halves of the table are separated by the 
screw, the work inserted, and clamped in the vice so 
formed. The combined table and vice is manufactured 
by Messrs. Modern Machine Tool Company, Jackson, 
Michigan, U.S.A. eA 

THe LaTeE Mr. K. O. KELLER: ADDENDUM.—The 
July issue of the Transactions of the North-East Coast 
Institution of Engineers and Shipbuilders discloses a 
characteristic act by the late Mr. K. O. Keller, formerly 
engineering director of Messrs. William Doxford and 
Sons, Limited, which forms an interesting addendum to 
the obituary notice which we published on page 94, ante. 
Mr. Keller was a member of the Reading, Mile Posts, 
Reed Medal and Benevolent Fund Committees of the 
Institution, and, with regard to the last-named com- 
mittee, it is stated that his inclusion in it “‘ is connected 
with an action which is known to only a few members of 
the Institution: in short, it was he who initiated the 
Benevolent Fund three years ago when he wrote privately 
to the President, Major Cairns, urging the establishment 
of such a fund, and offering the initial donation of 1001. 
He and Mr. Launcelot E. Smith, who also contributed 
1001., were the anonymous donors of the two first con- 
tributions to the Fund.” 





NOTICE OF MEETING. 





It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





NORTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, August 22, 2 p.m., 
Neville Hall, Newcastle-upon-Tyne. Annual General 
Meeting. (i) Election of Office Bearers and Council. 
(ii) Annual Report of the Council. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel Trade.—There has been little change in 
the state of the Scottish steel trade during the past week. 
Every endeavour is being made to prevent delivery dates 
lengthening and the extensive overhaul of plant during 
the holidays improved the productive position con- 
siderably. The consumption of plates in the shipyards 
is on a large scale and producers are experiencing excep- 
tional pressure for deliveries. Other consumers of 
plates are also specifying freely and the total demand is 
taxing the rolling mills to the utmost. Black-steel sheet 
makers are very busy on Government contracts and 
they have also many important orders for medium and 
thin plates. The supply of raw material is satisfactory, 
although some of the scrap being received is fairly light, 
which necessitates a heavier demand for pig-iron. Prices 
are unchanged and are as follows :—Boiler plates, 
171. 128. 6d. per ton; ship plates, 161. 3s. per ton ; 
sections, 151. 8s. per ton; medium plates, 4 in. and 
thicker, rolled in sheet mills, 217. 158. per ton; black- 
steel sheets, No. 24 gauge, 221. 15s. per ton; and gal- 
vanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. 
per ton, all for home delivery. 

Malleable-Iron Trade.—The West of Scotland malle- 
able-iron makers are working steadily, but an improved 
demand would be welcomed. The re-rollers of steel bars 
have only a moderate amount of work on hand and new 
business is slow. The following are the current quota- 
tions :—Crown bars, 151. 12s. 6d. per ton; No. 3 bars, 
131. 12s. 6d. per ton; No. 3 bars, 131. 178. 6d. per ton ; 
and re-rolled steel bars, 171. 15s. per ton, all for home 
delivery. 

Scottish Pig-Iron Trade.—Scottish pig-iron makers are 
having to face a strong pressure for delivéries against 
urgent orders. All consumers are demanding supplies, 
particularly the steelmakers. The demand for foundry 
grades of iron is very satisfactory. To-day’s market 
quotations are as follows :—Hematite, 61. 18s. 6d. per 
ton, and basic iron, 61. 0s. 6d. per ton, both delivered at 
the steelworks ; foundry iron, No. 1, 61. 5s. 6d. per ton, 
and No. 3, 6l. 3s. per ton, both on trucks at makers’ 
yards. 

General.—The locomotive works in this district are 
exceptionally busy and the many contracts on hand 
mean full employment for a long period ahead. Wagon 
builders also have a large number of orders on their 
books and are working at full capacity. General engin- 
eering firms are also busy. 





SwepisH TRAINING SHip “ ALBATROSS.”—A four- 
masted fore-and-aft schooner with auxiliary screw has 
recently been launched from the shipyard of Messrs. 
Lindholmens Varv. A./B., Gothenburg, Sweden. The 
vessel, which was named the Albatross, has a length of 
200 ft. and a deadweight carrying capacity of 1,400 tons. 
The propelling machinery consists of an eight-cylinder 
Diesel engine supplied by Messrs. Eriksbergs Mekaniska 
Verkstads A./B., Gothenburg. All the auxiliary machi- 
nery will be electrically operated, power being supplied by 
three Diesel-engine driven generators. The Albatross has 
been built to the order of the Brostrém concern, Gothen- 
burg, and will be used as a training ship for future 
officers for their vessels. 





Tue LATE Mr. H. D. CotmMan.—News of the death of 
Mr. Howard D. Colman, as a result of a motor-car 
accident, has been received in this country from the 
United States. Mr. Colman was President of the Barber- 
Colman Company, Rockford, Illinois, U.S.A., and gov- 
erning director of Messrs. Barber and Colman, Limited, 
textile engineers, Brooklands, Manchester. From small 
beginnings Mr. Colman had built up a large organisation 
producing not only textile machinery but also machine 
tools, electrical equipment and moulded plastics. He 
was particularly interested in experimental work and 
had organised research departments in all the branches 
of his business. At the time of his death he was engaged 
in experimental work of a confidential nature in connec- 
tion with national defence. Mr. Colman was elected a 
member of the American Society of Mechanical Engineers 
in 1912. 
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Fie. 


WATERLOO BRIDGE. 


On page 131 of last week’s issue, we recorded the 
opening to traffic of the new Waterloo Bridge, on 
August 11, and gave some particulars of its construc- 
tion. We are now able to supplement these details 
with the two photographs reproduced on this page, 
showing the bridge in use. Both were taken on the 
day of opening, which explains the presence of a few 
pedestrians on the footway, in apparent defiance of 
the official announcement that, pending the completion 
of some further work on the approaches, the new 
bridge is to be used by wheeled traffic only and the 
adjacent temporary bridge by the foot passengers. As 
will be seen, both views are taken from the northern 
end of the bridge. The upper illustration gives a good 
impression of the wide flat arches, although the outline 
of the first pier is somewhat obscured by the remaining 
portion of the Embankment pier of the earlier bridge 
and by the contractors’ piling, which is shortly to be 
removed. Although, so far, the clear roadway only 
permits of two lines of traffic, one in each direction, 
recent observation suggests that these are sufficient 
for immediate needs ; apparently, London drivers have 
become so accustomed to the restriction imposed by 
the temporary bridge that they are being somewhat 
slow in taking advantage of the new structure, for, at 
times, it has been almost deserted. 








CANADIAN LiegnrTre.—The Government of Ontario is 
to undertake immediately the development of the lignite 
deposits at Onakawana,in North Ontario. The lignite 
is of good quality, but has a high moisture content. 


MACHINE-TOOL Export Prices The export prices 
of new machine tools produced in the United Kingdom 
are now controlled by an Order issued by the Minister 
of Supply. The Order, which is entitled the Control of 
Machine Tools (No. 12) Order, 1942, came into operation on 
August 15 and is obtainable, price 1d., from H.M. Station- 
ery Office, York House, Kingsway, London, W.C.2. 
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The | 


Tue Report of Lord Justice Scott’s Committee 
on Land Utilisation in Rural Areas is a document 
that deserves to be widely read, and not alone by 
those who are the most directly concerned in the 
daily life of the countryside. Moreover, it should 
| be read in the proper sequence of sections, as it is 
written, so that the reader may perceive what was 
in the minds of the Committee before arriving at 
the summary of their conclusions and recommenda- 
tions. This advice, it may be observed, cannot be 
honestly given in respect of all reports of depart- 
mental committees ; that it is given here, at the 
outset, is some indication of the generally favourable 
opinion that we have derived of the clear vision of 
the Committee and the practical nature of their 


| proposals for ensuring as far as possible that the 


England of the future shall enjoy a proper balance 
of prosperity as between the country and the town. 

The appointment of the Committee dates back 
to October, 1941, when Lord Reith was Minister of 
Works and Buildings, and was the outcome of con- 
sultations between Lord Reith and Mr. R. S. Hudson, 
the Minister of Agriculture and Fisheries. The 
terms of reference, which related to England and 





Wales only, were: ‘To consider the conditions 
which should govern building and other construc- 
tional development in country areas consistently 
with the maintenance of agriculture, and in particu- 
lar the factors affecting the location of industry, 
having regard to economic operation, part-time and 
seasonal employment, the well-being of rural com- 
munities and the preservation of rural amenities. 
As the Committee were informed by Lord Reith at 
their first meeting, the Royal Commission on the 
Distribution of the Industrial Population had 
regarded agriculture as being outside the scope of 
their inquiry and, in consequence, were precluded 
from considering the effects upon agriculture of the 
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‘ crystallised the conclusions based on this mass of 


decentralisation and dispersal of industry which, 
in due course, they recommended. One of the 
objects of Lord Justice Scott’s Committee, therefore, 
was to consider these matters, which the Royal 
Commission had left open. 

The recommendations in which the Committee 


evidence are too numerous even to mention in 
extenso; even in abridged form, they occupy nearly 
eight pages of the report. Not all of them, how- 
ever, can claim the interest of engineers as such, 
although the majority have some claim on the atten- 
tion of the individual citizen apart from any engin- 
eering activity in which he may be engaged. It 
may be remarked in passing that the arrangement 
of the various recommendations is one:feature in 
which the report leaves something to be desired 
in that, by adhering strictly to the sequence in 
which the several matters are considered in the 
body of the report, the Committee have abandoned 
or evaded any attempt to accord them an order of 
precedence. To the engineer, the most important 
sections are undoubtedly those relating to the dis- 
tribution of industries in rural areas, the location 
and control of roads, railways, aerodromes and 
public utilities generally, and the provision of water, 
gas, electricity and drainage, most of which they 
recommend to be subject to the general supervision 
of the Central Planning Authority envisaged by the 
Ministry when it was under Lord Reith’s direction 
and accepted as a principle of planning policy by 
the Government. The question of rural housing, of 
course, is as intimately bound up with industrial 
location as it is with agricultural development. 

In considering the distribution of industries, the 
Committee have adopted a classification of their 
own into seven broad categories, framed primarily 
on their relation to the problem of location. These 
are the extractive industries, comprising all mining 
and quarrying operations; immobile or rooted 
industries, such as the iron and steel industries, and 
shipbuilding ; “linked” industries, the location 
of which is determined by the circumstance that 
they serve or are component parts of other in- 
dustries—examples quoted are drop forging, in 
the Birmingham area, and the manufacture of 
cardboard or metal containers; mobile industries, 
which are sited for reasons other than the local 
presence of raw materials or the ultimate destina- 
tions of the products ; public utility undertakings, 
the nature of which is commonly understood by 
that title; rural trades and crafts; and trades 
providing the conveniences of life. 

The first group, in the nature of things, offers 
little opportunity for location on any basis of 
deliberate planning, but, as the Committee point out 
that does not or should not mean that they should 
be given carte blanche to spoil the countryside as 
they will and, having exheusted their resources or 
the possibilities of a particular site, to leave their 
artificial desolation for others to endure or amend 
as they may be willing and able. Hitherto, affores- 
tation has been the remedy most favoured in the 
case of old pit dumps, abandoned opencast workings, 
etc. ; but it is suggested that, in many cases, the 
damage might be mitigated by the replacement of 
excavated top-soil and the land made suitable once 
again for some forms of agriculture. This is con- 
sidered to be practicable in the light of recent deve- 
lopments in earth-moving machinery, and it is 
proposed that the cost should be a charge upon 
those working the minerals, to be covered, if 
necessary, by a deposit or other security which 
should be a condition of a licence to prospect or 
develop, to be granted by the Ministry concerned. 
It is recommended, also, that the Central Planning 
Authority should make a special investigation of 
derelict or declining mining areas with a view to 
their more productive utilisation. 

The immobile industries, for the most part, are 
already so long established that they represent rather 
an intractable problem and, in the ordinary course, 
the areas devoted to them are not likely to increase 
in numbers. It is possible, however, that some of 
the war-time factories may become the nuclei of 
new industrial areas. The Committee recommend 
that their development should be carefully directed 
to avoid the destruction of local amenities and the 
absorption, for housing and similar purposes, of 
good agricultural land; that the war factories 
which are not suitably located, with regard to the 
national interest under peace-time conditions, 
should be “eliminated’’; and that the question 
of their disposal should not be left solely to the 








Service and production departments which called 
them into being. 
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‘“ Linked *’ industries, the Committee contin, | 
must and should remain in the urban districts to| HIGH RUPTURING-CAPACITY 
which they normally belong, in order to retain the FUSES 
advantages of ready access to technical advice, > 
skilled labour, and the major firms from which their! Fuses occupy a comparatively humble position 
custom is derived. Mobile industries, however, can | in the hierarchy of electrical appliances, but never- 
often be sited in country areas without impairing | theless form indispensable items in the chain of 
their industrial efficiency, but in practice there is a| machines and devices which connect the boiler 
marked tendency for them to be established in or | furnace with the consumers’ lamps or motors. The 





to deal unaided with the heaviest faults which 
might occur. 

An important point in connection with fuse. 
protection of this type is that while a circuit breaker 
will clear all phases when it opens, a heavy short on 
one phase might blow one fuse only and leave the 
others intact. This aspect of the matter has been 
dealt with by the development of fuses fitted with 
striker-pins which are arranged to trip a relay, 








near the big centres of population. This was ey use of a fusible link as a means of protecting a 
f the main causes of the pre-war growth of London, | circuit against overload, in the manner of a shearing 
Birmingham and other thickly-populated areas in| pin in a mechanism, is a fairly obvious procedure, 
the Midlands and the South of England, and it is | and quite early fuses found a place in electric-supply | 
to this class that particular attention must be given | practice. It was not long before attempts were | 
in any future dispersal of industry. made to improve on the primitive air-break fuse 
Public-utility undertakings, like the extractive and Ferranti, for instance, introduced an arrange- | 
and the heavy industries, often owe the location of | ment in which the fuse was connected to a spring | 
their plants to geographical or geological considera- | at each end in such a way that when it blew the 
tions. Objections to their presence are usually | severed ends were drawn down into an oil bath 
based on 2sthetic grounds, but in some cases actual | which quenched the arc. In other arrangements 
harm is caused to adjacent crops and the purity | used in the past, the fuse was entirely immersed 
of water supplies ; objections which can be urged | in oil. Although at no time did the oil fuse become 
equally, of course, against some other types of under- | the ruling pattern, the elementary air-break fuse 
taking, such as dairies and milk-product factories, | tended to disappear. It would probably now be | 
and various chemical processes. There is no valid | difficult to find a switchboard of any reasonable | 
reason, in the Committee's view, for continuing the | capacity adorned with the open fuse links which 
present exemption of statutory undertakings from were common at one time. It became the usual 
planning control or for treating them differently | practice to contain the fuse wire in a holder, fre- 
from other enterprises concerned in constructional quently of porcelain, provided either with an arc- 
development ; in fact, the Committee state that | extinguishing tube, or arranged so that the contacts 
they “attach the greatest importance to the | were shielded from the arc when the fuse blew. 
recommendation that all such undertakings should} An important stage in development was reached 
be subject to national planning control. | with the introduction of the cartridge fuse, in which 
The above-mentioned groups are those into which | the arc formed by the blowing of the fuse is quenched | 
engineering considerations chiefly enter, and it is by being forced to pass through the small apertures | 
not necessary to review here the questions of rural | between the grains of the powder with which the | 
trades and crafts, and the “ convenience trades.” | cartridge is filled. Originally introduced for low | 
The evidence received by the Committee, it is| voltages and small powers, the cartridge fuse has | 
stated, suggested that a personnel of 50 represented | now reached a point when it is commercially avail- 











thereby closing an auxiliary circuit and ensuring 
three-phase operation. In the latest form of this 
arrangement the striker-pin is external to the 
cartridge and is readily available for connection to 
any switch-operating mechanism. The pin is «lso 
provided with a locking device which retains it in 
its outer position after the fuse has blown, so that 
it is not possible for the operator to reclose the 
switch until the blown fuse has been replaced. 
Without this provision, the switch might be reclosed 
on two live phases, without the operator realising 
that one fuse had blown. The striker-pin is con. 
nected to a piston located in a chamber containing 
gunpowder or some other explosive agent. Part of 
the high-resistance interruption wire of the fuse 
passes through this chamber, so that when the fuse 
operates the explosion drives the piston forward, thie 
striker-pin piercing the end of the cartridge. 

These high-rupturing-capacity cartridge fuses are 
usually of the double-element type, having two 
fusible conductors connected in parallel; one is 
of low and the other of higher resistance. In normal 
operation, the low-resistance conductor carries most 
of the current and is designed so that it fuses first 
on overload. This transfers the whole of the current 
to the high-resistance element on which final inter- 
ruption takes place. This element is of much 
smaller cross-section than the other and is thus 
better adopted for interrupting the circuit. The 
low-resistance conductor is usually of silver and the 


the minimum for economic factory operation under 
modern conditions, even in such industries as can- 
ning and jam-making, which might appear suitable 
for country locations in small units. It is obvi- 
ously undesirable that a community should be 
wholly dependent on a single factory ; hence four 
or five factories, employing a total of 200 to 300 
people, represents the smallest practicable industrial 
unit. Such a unit, however, could not be located 
in or around a village without developing it into a 
small town. It is recommended, therefore, that 
industry in general should be encouraged first to 
make use of vacant or derelict sites in towns and 
that, where industries are introduced into country 
districts, they should be located in small towns 
and not in villages or the open country. 

The whole process of putting into practice the 
main recommendations, the Committee consider, 
could be accomplished within five years; and, 
accordingly, they propose a Five-Year Plan, to be 
put into action as soon as hostilities cease. For the 
first year, they suggest, among other items, that a 
system of land classification for planning should be 
agreed, procedure for co-operation between the 
various authorities established, and a comprehensive 
investigation of electricity, gas and water supplies 
should be undertaken and completed. Within the 
ensuing four years, it should then be possible to 
complete town and country planning schemes to 
cover the whole of England and Wales, indicating 
industrial zones and the location of new settlements 
and satellite towns ; to provide a definite number of 
houses for rural workers; to carry out the pro- 
grammes for the supply of electricity, gas and water ; 
and to deal with the many other problems, such as 
the creation of National Parks, signposting, the 
control of unsightly erections such as advertisement 
hoardings, petrol stations, etc. The improvement 
of rural housing they regard as “an essential pre- 
requisite of a contented countryside”; but a 
revision of rating practice, and the provision at 
reasonable cost of electricity, gas and water to 
houses and farms is stressed as of hardly less import- 
ance. These last-mentioned amenities involve 
economic difficulties that will certainly require 
special attention and which, it may be, were not 
fully appreciated by the Committee, which was not 
obviously strong on the technical side ; but it would 


be rash to assert that these difficulties are insur- | 
mountable. 





able. for use on 66-kV circuits with breaking | other of tungsten. The two conductors are carried 
| capacities up to 1,000 MVA. This development is | by a ceramic tube of star-shaped cross section. One 
of considerable importance in connection with the | conductor, usually in the form of a wire spiral. 
economic progress of the electric supply industry. | passes down the centre of the tube. The other is 
| Switchgear, at one time looked upon as a minor | wrapped in spiral fashion round the outside, touch 
item in a power station, has become an important | ing the tube only at the edges of the longitudinal 
and very expensive part of the installation. The/|ribs. This construction reduces the possibility of 
same thing applies to the distribution network. A/ metal vapour making a complete metallic path 
fully-equipped oil circuit breaker protecting a | along the surface of the tube, keeps the two elements 
1,000-kV A, 11-kV transformer may cost more than | apart and enables both to be surrounded by the 
the transformer itself. Manufacturers of switch-| powder extinguishing medium. Various kinds of 
|gear might suggest that there is good reason for | powder are used, quartz and barium carbonate being 
| this, but if proper protection can be furnished by | examples. The choice of the grain size of the 
alternative and much cheaper gear, the electrical | powder has been found to be of importance in high- 
| industry as a whole will benefit. | voltage fuses. Too small @ grain size adversely 
Some of the possibilities opened up by the intro- | affects the rupturing capacity of the fuse gw 
duction of the high rupturing-capacity cartridge | results in corona attack on the overs 2 hi a 
fuse were dealt with in a paper read by Mr. K. | proper choice of grain size It has neon ound t - 
|Dannenberg, of Electric Transmission, Limited, | complete protection against corona may af eer 
‘and Professor W. J. John, of Queen Mary College, |p to 33 kV. For still higher voltages it 9 
before the Institution of Electrical Engineers on | @ppeat that this definite statement cannot yet be 
April 15; it was entitled “ A High-Voltage High- made, but the powder filling is still relied a to 
Rupturing-Capacity Cartridge Fuse and its Effect on | prevent corona, and no fuse failures due to corona 
Protection Technique.” An important example of | attack have yet been reported. ; ; 
| the application of such fuses is for backing-up oil| The length of the silver conductor is determined 
circuit breakers which, under present conditions,| by the fact that after the fuse has operated the 
may be called upon to handle greater short-circuit | ‘‘ roped’ remains of the conductor must provide 
loads than those for which they were designed. | sufficient insulation to withstand the line voltage 
|Many of the older switchgear installations, owing | and any transient over-voltages which may occur 
either to plant extensions or to connection having | The “ roping ” is due to the volatilised silver com 
| been made to the grid, are faced with the possi-| bining with the powder filling, and if a fuse is care 
bility of having to deal with conditions which were | fully dismantled after blowing the “ rope will be 
not " anticipated when they were planned. To | found wound round the ceramic tube. The tung- 
replace all outmoded circuit breakers with modern | sten wire inside the tube disintegrates, and usually 
plant would be a very expensive matter and, in| no trace of it can be found, but a tungsten wire 
any case, the present time is not one in which it} wound outside the tube, instead of a silver wire. 
could be contemplated. Such breakers, however, | will also show “ roping. The roping which 
might frequently be backed-up by cartridge fuses| has a certain amount of mechanical strength, is of 
with little difficulty. The breakers would con- | high resistance, but if the coils of the wire are wound 
tinue to deal with switching loads and faults below | so close together that there is not sufficient space 
a certain determined value, but by choosing suit-| for the formation of the “ rope by each turn”, so 
able time-current characteristics the fuses would | that contact between the turns is possible, Save 
| protect the equipment from the heavy fault currents | is a probability that the fuse will fail. In spite of 
to which plant extensions have now exposed them. | the high-resistance of the rope, the area of contact 
It is suggested that the idea underlying this appli- | between the turns will be sufficiently great to prevent 
| cation might be extended by employing a load-| the circuit from being broken properly. The size of 
| breaking switch and fuse combination designed as | the tungsten conductor is determined by the parti. 
|a unit, the fuse, as before, acting as the final pro- | cular time-current characteristics required. It mus 
tection in severe conditions. Such a combination | be large enough to ensure that the silver conducto: 
would be much cheaper than an oil-switch designed ' is properly cleared before it blows. 
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NOTES. 


NavAL OPERATIONS IN THE MEDITERRANEAN. 


Ir is a regrettable coincidence that additional 
point should have been given to the conclusions of 
Admiral Sir Herbert Richmond, in the article on 
“Tactics and the Aircraft Carrier’ which appears 
on page 143 of this issue, by the announcement of 
the loss of yet another of thése valuable naval units, 
H.M.S. Eagle, while engaged in convoying much- 
needed reinforcements of material to the hard- 
pressed island of Malta. The sinking of the Eagle, 
by torpedoes from an enemy submarine, was dis- 
closed by the Admiralty on August 12, and although 
a subsequent statement announced that there were 
some 930 survivors, including the commanding 
officer, Captain L. D. Mackintosh, D.S.C., R.N., the 
loss of the ship herself is one that can be ill afforded 
Two enemy submarines were sunk. The Eagle was | 
one of the oldest carriers in the Fleet, having been | 
laid down in 1913 at Elswick as the Chilian battle- | 
ship Almirante Cochrane. She was taken over by | 
the Admiralty in 1917, but was not completed until | 
after the war. Her new name of Eagle was formerly | 
borne by a wooden two-decker which was a depot | 
ship at Liverpool from 1862 to 1924. H.MLS. Eagle | 
normally carried only 21 aircraft, but had done | 
much good work in the Indian Ocean, the Mediter- | 
ranean, and the South Atlantic. Latterly, she had | 
been principally engaged in escorting convoys and | 
in delivering fighter reinforcements to Malta. Two | 
days after the announcement of her loss, the Admir- | 
alty reported that the cruiser Manchester, which 
had been damaged by enemy action, had subse- 
quently sunk off the Tunisian coast. In this case, | 
also, the number of survivors was large, many | 
reaching the coast on rafts and floats, while others | 
were rescued by French small craft. It was pointed | 
out that losses were only to be expected in “ exten- | 
sive and dangerous operations of this type’; but | 
the price was not paid without a good return, as the | 
onvoy succeeded in delivering valuable supplies to | 
the island, including a number of fighter aircraft..| 
In addition to the continuous air attacks to which | 
the convoy was exposed in the passage from | 
Gibraltar, it was threatened by a force of enemy | 
cruisers armed with 8-in. and 6-in. guns, which con- 
centrated in the Tyrrhenian Sea to the east o 
Sardinia ; but this force never came within range | 
of the British ships, which included several battle- | 
ships, and it turned back on being attacked by | 
aircraft. It was intercepted by a British submarine, 
which scored hits with torpedoes on two enemy | 
cruisers, one of which was subsequently reported by 
air reconnaissance to have 60 ft. of her bows blown 
away. It was subsequently announced that the 
British naval forces, which were commanded by 
Vice-Admiral E. N. Syfret, C.B., in H.M.S. Nelson, 
also suffered the loss of the anti-aircraft light 
cruiser Cairo, and the destroyer Foresight. 








WASTEFUL EstTIMaTING. 


Although the amount of estimating requiring to 
be done by engineering firms has been reduced to 
some extent by the concentration of purchasing | 
power in the hands of the Government, there is 
still a certain amount of work to which the old 
system of competitive tendering is applicable ; | 
sufficient, in fact, to put considerable strain on the | 
technical resources of small firms whose expert 
staffs have been depleted by the call of the Services, 
or the attractions and demands of the various 
branches of munitions manufacture. It is essential, 
therefore, that the time and skill of the remaining 
qualified estimators should not be wasted, and the 
notice recently circulated by the National Industrial 
Electric Lighting Service, though relating specifically 
to estimates for industrial lighting schemes, con- 
veys a reminder that is applicable to a much wider 
field. After referring to the shortage of experi- 
enced technical staff, competent to prepare lighting 
schemes, the circular observes that ‘‘ It would be 
of the greatest possible assistance to the lighting 
industry and assist the national effort if factory 
executives would forgo their established practice 
of obtaining numbers of alternative plans for any 
amendment needed by their lighting installation. 
It is often found that specifications are being sought 
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from several lighting firms for quite small jobs, and 
in this way the unsuccessful firms waste many 
technical man-hours in preparing their alternative 
schemes, which, in straightforward jobs, are likely 
to be very similar, varying only in detail. While 
there are many cases where it is entirely justifiable 
and desirable to obtain an alternative specification 
for an important job, factory executives are asked 
to exercise discretion in this matter. There is no 
desire to hinder them in obtaining a reasonable 
number of estimates based on the same specification, 
as the routine office work entailed can be done by 
less highly-trained staff.” On this last-mentioned 
assurance we would comment that the general 
opinion of what constitutes “‘ a reasonable number ” 
might well be modified, in relation to pre-war 
standards, in view of the fact that most engineering 
materials are now subject to a strict control of price 
and distribution; and might be limited, in the 
majority of cases, to three or four tenders at most, 
where invitations to tender are sent direct or 
arranged beforehand, with advantage to the ten- 
derers and the nation, and without serious detri- 
ment to the purchaser. Far too much time and 
money was wasted, before the war, in the multi- 
plication of estimates. We recall a case in which 
a municipally-owned hospital, in the London area, 
required a new hot-water system including two 
small steam reciprocating pumps, of standard type. 
The job being for a public authority, the invitation 
to tender had to be advertised in the technical 
Press. As a result, one pump-making firm, pro- 
bably typical of at least ten others, sent out 32 
quotations to contractors, for the supply of two 
pumps costing less than 201. each. It is a safe 
assumption that the aggregate cost, to the pump- 
manufacturing branch of the engineering industry, 
of tendering for the two pumps, considerably 
exceeded the value of the order; and for such 
‘ services,” it must be remembered, the consumer 
pays, whether he reaps any benefit or not. 


Non-Ferrovus METALS IN WaR PRODUCTION. 

The Ministry of Supply have recently issued four 
bulletin-posters which emphasise the importance of 
non-ferrous metals in the production of tanks, 
ammunition, aircraft and ships. The pésters, 
which are intended for display in non-ferrous metal 
producing and other works, show an anti-aircraft 
gun crew springing into action; a warship firing 
its guns at sea; aircraft of the Royal Air Force 
flying above the clouds; and two Army tanks in 
action. The pictures are all reproductions of photo- 
graphic enlargements and are particularly effective 
and well printed. On the right of each picture is a 
bulletin, entitled “‘How We are Helping in the 
Battle.’ These bulletins give brief statistics and 
indicate for what purposes non-ferrous metals are 
used in war equipment, thus emphasising that the 
workpeople producing them are engaged on a task 
of vital importance. Leaflets giving more detailed 
facts concerning the importance of brass, copper, 
zinc-alloy die castings, etc., are in preparation and 
will be distributed to selected works. A travelling 
exhibition, which is now being built and equipped, 
will tour factories in various parts of the country to 
give the employees a first-hand picture of the war 
uses of the products of their industry. Copies of 
the posters, which have been produced at the sug- 
gestion, and with the active co-operation of the 
Non-Ferrous Metals Control, may be obtained on 
application to the Deputy Director of Public Rela- 
tions, Ministry of Supply, The Adelphi, London, 
W.C.2. 
GREAT BrirTAIN. 


APPEAL TO THE COLLIERS OF 


An appeal in which’ attention is drawn to the 
unsatisfactory coal position, and the need for an 
immediate and supreme effort is emphasised, has 
been issued by the miners’ leaders to all colliers in 
Great Britain. The appeal states that the executive 
committee of the Mineworkers’ Federation of 
Great Britain, at their meeting on August 14, heard 
a very detailed statement from representatives of 
the Government on the present rate of coal output 
and its relation to the war effort and the domestic 
needs of the country. For obvious reasons the 
details are not set forth, but the executive com- 
mittee add that they feel compelled to issue an 





urgent appeal to every individual member of the 
Federation to increase production. Continuing, they 
state that if factories and works producing ships, 
aeroplanes, tanks, guns, and other munitions of 
war are held up for the want of coal, and if the 
working people are without the necessary supplies 
for the home fires this winter, the community may 
well look upon the colliery industry as one which 
can be charged with criminal neglect in this hour of 
the country’s peril. The appeal draws attention 
to the fact that coal output is falling per man 
employed ; that lack of regularity of attendance 
without reason is on the increase and that un- 
necessary stoppages have occurred. The committee 
go on to say that there is a mentality among some 
miners which reflects an unconcern for the danger 
with which the country is faced, and they point 
out that these and other deterring production factors 
perpetrated by the men reflect no credit on their 
organisation. The committee are not satisfied that 
all their members are doing all they can, at all 
times, to produce all the coal the nation now 
requires. They therefore ask all members of the 
Federation voluntarily to do those things essential 
to victory, adding that if they fail to do so, demo- 
cracy will cease and authority or dictatorship will 
come to rule from within or without. In the last 
paragraph of the appeal it is emphasised that a 
second front can only come if the supplies from the 
home front are satisfactory and the committee 
conclude with the statement that they await the 
response to a supreme effort in coal production on 
the part of the men. 


THe Roya InpIan Navy. 


Comparatively little has been heard, since the 
operations against the Italians in the Red Sea, of 
the work of the Royal Indian Navy, but there were 
references in the 1941 issue of Jane’s Fighting Ships 
to a considerable amount of new construction of 
sloops, corvettes and mine-sweepers for this latest 
of the Empire navies and, no doubt, many of these 
ships are now in service. Some indication of the 
scale of expansion that is taking place in the Indian 
fleet is contained in a statement, recently issued 
from the India Office, describing the developments 
that are in hand in the direction of increased training 
facilities for this service. These include a new tor- 
pedo school and an anti-submarine school, in addi- 
tion to an extension of the facilities for gunnery 
training. The courses to be provided in the torpedo 
school will include instruction in handling depth 
charges, laying and disposing of mines, and oper- 
ating and maintaining ships’ electrical equipment. 
Training in the three last-named branches has been 
carried on hitherto in separate establishments. The 
aim of the present centralisation is to provide a 
steady flow of specialist ratings, the best of whom 
will be eligible for promotion to warrant and com- 
missioned rank. The anti-submarine school is being 
developed in conjunction with the Royal Navy to 
serve as a training centre for officers and men of 
all the Allied navies, and will be the largest of its 
kind in the British Empire, outside Great Britain. 
The officer in charge will be lent by the Royal Navy 
and the staff will consist of officers from both navies. 
Next year, it is stated, the gunnery school of the 
Royal Indian Navy, which was recently moved into 
larger premises and already has trained 15 times as 
many ratings since the war as the whole of its 
previous output, will be moved again to more 
spacious quarters. Gunnery training in India, 
however, is not all concentrated in this centre ; 
facilities for such instruction are now available or 
in course of preparatién in most of the principal 
ports, and the most modern equipment is being 
provided for this purpose, for the use of both naval 
and mercantile personnel. Since the beginning of 
the war, courses have been available for officers and 
men of the mercantile marine in the use of high-angle 
and low-angle guns, the instruction being given 
either on shore or on board, as the masters of the 
ships may prefer. Refresher courses are also pro- 
vided for crews who have received training else- 
where, and in one Indian port there is a special 
range for teaching the handling of anti-aircraft 
armament, the instructors being officers and higher 
gunnery ratings of the Royal Indian Navy. Aircraft 
recognition courses are also in contemplation. 
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SURGE PROPAGATION,—IV.*. 


| which is clamped tothe tube. The electric particles | observed that, in contrast with the test results for 
in this field will acquire a high acceleration and will ithe “ post” type of insulator, the provision of 
strike the surface of the tube with considerable | ribs on the surface of the leading-in tube gives a 


| force so that the tangential component of the lines | 


| of force will cause the particles to move along the | 
i : j | surface with considerable friction. Such friction | 
(1) Suspension Chain Insulators.—In Fig. 87, | will develop heat and eventually temperature | 
opposite, the heavy line shows the test results for a | jonisation will begin and luminous discharge threads | 
suspension-chain insulator for which it was found | wil] appear. The new electrical particles which | 
that there was very little difference whether the | will be produced in this way will increase rapidly, so | 
50 per cent. impulse break-down pressure wave was/that the luminous thread discharges will quickly 
positive or negative. From a comparison of the test develop into creeping are discharges with a falling | 
data with the “ point to point ” electrode charac-| characteristic. Such creeping arcs will send lumin- | 
teristic, also reproduced in Fig. 87, it will be seen that | ous threads in all directions. 
such a suspension-chain insulator has a character- When the electric force has reached the requisite | 
istic which is closely akin to those which define | intensity, the consequent incipient luminous dis- 
the performance of * point to point ’’ electrodes. charge begins to charge the neighbouring elements 
(ii) Post Insulators.—In Fig. 88 are shown test | of insulation surface by means of a current i, 
results for an impregnated-paper “ post” insu-| where j 
lator with a smooth surface and standing upon an | IV 
earthed plate. It will be seen from the wide diverg- | i=C-- 
ence between the graphs for the positive and negative | : e 
impulse waves, respectively, that the “post” in-| in which C is the capacitance of the element of the 
sulator characteristic closely resembles that given | dielectric bounded by the element of surface of the 
by the “ point to plate ’’ electrode system of elec- | insulation tube and the element of surface of the 
trodes. In order to eliminate the effect due to the | axial conductor which threads this tube. According 
difference of polarity of the impulse waves, one | to Toepler, a luminous thread discharge develops 
well-known method is illustrated in Fig. 89, in| into a good conducting channel for a creeping arc 
which the upper electrode of the “ post" insulator | as soon as a definite quantity (i.e., one electro- 
has been moved down by an amount equal to about | static unit of negative electricity) passes through 
one-third of the nominal gap width a. In this/ this luminous thread in a very short time (i.e., in 
case, the tests show that the positive and negative | jess than 0-1 microsecond). Toepler showed that 
impulse waves give the same value for the break-| if V, is the pressure necessary to initiate a sliding 
down pressure. spark discharge in an arrangement in which a 
(iii) Leading-In Insulator Tubes and Terminal needle-point electrode was separated from a plate 
Bushings.—In this type of insulator the relation-| electrode by a dielectric of m em. thickness (see 
ship between the length of the discharge path and | Fig. 91), so that the specific capacitance (that is, the 
the breakdown pressure is of a much more complex | capacitance per square centimetre of surface area) 
character than is the case with the “ post” insu- | adjacent to the point electrode is 
lator or the suspension-chain insulator. In essence, 


By Dr. T. F. Waxt, M.I.E.E. 
(Concluded from page 123.) 





(156) 


the characteristic features of an insulator tube with | Cc P electrostatic c.g.s. units, (157) 
a smooth surface and for a given diameter of the — 
axial conductor and a given diameter of the ring | then, 
which supports the tube may be determined by | a " 

: 2% A ; : » . ! ‘ 4am - 
means of the following considerations. It is well Vo = Ky Ga % - (158) 


known that the problem of spark-over strength | “- . ; , 
of high-tension leading-in tubular insulators is| Where K, is a constant which will have a different 
controlled, both in the case of alternating pressures magnitude for positive and negative impulse pres- 
as well as for impulse pressure waves, by the possi- | sure waves. In the case of a leading-in insulator | 
bilities of the “creeping arc” discharge. This | tube of which the outer radius is R em. and the | 
phenomenon was investigated by Antolik (Pogg. | radius of the axially arranged conductor is r cm., | 
Ann., 1874) who found that if an electric spark is | (See Fig. 92) : 

caused to pass across a sheet of smoked glass,. the | C. = € 

path of the spark will be marked on the smoked | yt 
surface. If a large number of such spark paths is | 
—s Be Fein sank a cane across 4 | or the specific capacitance (that is, the capacitance 
plate of insulating material with a smoked surface, | per square centimetre of the insulator tube surface) 


electrostatic c.g.s. units 
timetre axial length, 


per cen-| 
2 loge- 
Tr 


|about a century ago. 


marked increase in the pressure necessary to produce 
a spark-over discharge. In Fig. 93 is given, for the 
case of a smooth surface leading-in tube insulator, 
a series of curves which show the spark-over pressure 
as a function of the length of the discharge path 
for values of the effective thickness of the dielectric, 
m' = 5, 20, and 40. By means of devices which 


|give controlled field intensity, it is possible to 


obtain a straight-line relationship between the 
breakdown pressure and the length of the discharge 
path /. The highest value of the spark-over pres. 
sure which can be obtained by means of artificially 
controlled field intensity is about 7 kV _ per centi- 
metre for smooth surface insulator tubes and about 


| 7-3 kV per centimetre for insulators of the open air 


type. 

(22) Molecular Theory of the Dielectric Constant. 
In the course of the foregoing considerations it 
has been seen that the dielectric constant has a 
fundamental significance in determining the per- 
formance of an insulation material when subjected 
to electric pressure, and it is of importance therefore 
to consider what physical factors can be held to 
account for the phenomena associated with the 
dielectric constant. The consideration may be 
approached from the standpoint of the question : 
Why is it that, when a block of matter is placed 
between the plates of a condenser the capacitance 
is affected and, in general, dielectric losses are 
produced ? At least the first portion of this ques- 
tion presented itself to Faraday, who sought to 
explain the function of the insulating medium 
between the plates of a condenser and to link it 
up with the principles of static electricity to the 
formulation of which his previous experiments 
had led him. Since Faraday’s time the advances 
of science have provided detailed knowledge of 
the fine structure of matter based on the charac- 
teristics of the individual atoms and molecules, 
and the principles of quantum mechanics have 
provided adequate explanations for many details 
of this fine structure for which classical physics was 
unable to account quantitively. It is now possible, 
for instance, to deduce the dielectric constant from 
quite other knowledge than that which has been 
obtained concerning the fine structure of matter, 
viz., from spectroscopic data (the Stark effect). 

For the immediate purpose in view, however, it 
is not necessary to make use of the rather compli- 
cated considerations involved in quantum mechanics, 
since the fundamental principles can be elucidated 
by utilising the conceptions introduced by Faraday 
Suppose that between the 


oppositely charged plates of a condenser, as shown 


it is found that almost all such figures show out- 
standing features in common. 


Many years ago the conditions for the develop- 


ment of such creeping discharges were investigated 
by the aid of diagrams of the lines of force in the 
neighbourhood of the supporting ring which is 


is, 
€ * € 


c= = =: _ 
(2 eg, =) R  47Rlog,* 
r r 


(159) 


If this expression is compared with that given in 


clamped on to the insulating tube of a leading-in 
insulator. Such a diagram is given in Fig. 90, and it 
was recognised that for the initiation of a creeping correspond to the thickness m of the dielectric in 
arc discharge the diameter of the supporting ring Fig. 91, so that, writing 
was of primary importance. From a consideration 
of the elementary capacitance of the dielectric 
which must become electrically charged in the pre- d ; : 
liminary stages of the formation of the creeping | the quantity m' is the “ equivalent thickness ” for 
arc, the significance of the dielectric constant « of | the dielectric of the cylindrical capacitance shown 
the insulation material becomes clear. It is due| im Fig. 92; that is to say, the initiation pressure 
to M. Toepler’s pioneer investigations of these | for the sliding spark discharge is 
phenomena that the lews which govern the various | ; , 4n mm 

V, = Ky \/ ——. 


stages of the growth of the electric spark that it is 

now possible to obtain quantitative information as ; , 
| Based on this result, Toepler developed an expres- | 
sion for the pressure V which would produce a} 


to the characteristic behaviour of such leading-in 

tubes as dependent upon the electrode form and the ae ar 
| spark-over on the surface of the cylindrical insula- 
} tion tube of the leading-in insulator for a given | 


thickness and material of the dielectric insulation. 
Referring to Fig. 90, the conditions for the creeping ; ; 
are discharge for a smooth cylindrical tube of length of the discharge path, viz., 
5 eo ae 
V=K i( Rlog, ~) . (161) | 
—_—— 


equation (157) the quantity R log, — is seen to| 





R 
R log, = m' 
r 





(160) 


insulating material is determined by the configura- 
tion of the lines of force, and it is seen that the 
concentration of the lines of force is directed towards 


the insulation adjacent to the supporting metal ring : 


‘ bs SET A where K is a constant. It is to be observed that 


* Part III of this series appeared in three sections on | this formula does not hold for values of the pressure | 
pages 401, 461 and 483 of the previous volume of | Which are below the limit for which the creeping | 
are discharge can be initiated. 
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in Fig. 94, an uncharged metal sphere is introduced 
and consider what happens. The sphere becomes 
“ polarised,’ so that on the left-hand side a positive 
charge assembles and on the right-hand side a 
negative charge assembles. Due to these charges on 


|the sphere the condenser charge on the left-hand 


plate is able to take an increased negative charge 


|and the right-hand plate an increased positive 
| charge; that is, the capacitance of the condenser 
| will be increased, the potential difference across the 


plates having remained unaltered. This result may 
be viewed as due to purely electrostatic induction, 
the main fact being that the capacitance is increased 
by introducing between the condenser plates a 
“ polarised ’’ substance. 

In a precisely similar manner, Faraday viewed the 
effect of the insulating medium (the dielectric) 
between the plates of the condenser. In his view, 
the individual molecules behave like minute spherical 
conductors which, however, were not able to pass 
on their electrical charges from one to the other, 


| and it was on this hypothesis of Faraday that the 


idea of the ‘‘ displacement current ’’ was introduced 


| by Maxwell, the “ displacement current ’’ implying 


that only a “ displacement ’’ of the bound electric 
charges is possible, in direct contrast to the case of 
a metal conductor in which at least one type of the 
electric particles (the electron) can be considered as 
being almost unrestrictedly mobile. In actual fact, 
the modern view regarding these phenomena is in 
strikingly close agreement with the rough outline 
given in the foregoing. An atom consists, for 
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example, of a positive nucleus and a number of | hydrogen gas at 0 deg. C. and 760 mm. pressure, 
revolving electrons travelling in orbits encircling p = 0-898 x 10 gm. per ce., 80 that M — 2:25 x 


the nucleus. If such a structure is placed in an p 

electric field, the electrons and the positive nucleus | 10* ec. and is the volume of 1 mol. The assump- 
will be displaced in opposite directions so that the | tions on which equation (162) is based are erroneous 
atom may be said to have received an “induced "| for the majority of cases and the magnitude of the 
electric moment just as in the case of the Faraday | dielectric constant « is now known to be due to a 


metal sphere when introduced between the charged | composite effect comprising two separate actions : 
plates of a condenser as shown in Fig. 94. The sum | (i) the distortion of the electronic orbits of the 
of such effects of the individual atoms is therefore | atoms when an electric field is impressed on the 
one of the causes of the characteristic property of | substance, and (ii) the effect due to the existence of 
the material which is defined as the “ dielectric | “ electric doublets’ or “ di-poles’’ formed by the 
constant.” | molecules of the substance. As regards (i), when 

Clausius and Mosotti, assuming that each molecule | an electric field is impressed on an insulator the 
could be regarded as a perfectly conducting sphere | electron orbits become displaced relatively to the 




































































zg 
nucleus, so that, instead of the centres of mass of 
the negative and positive charges being coincident, 
as in the normal case when no electric field is present, 
| the impressed field in effect separates these centres 
| of mass so that the positive and negative charges 
| together form a system having an electric moment, 
just as, for example, a- magnetised needle has a 
magnetic moment equal to ml where m is the 
strength of each pole and / the distance between the 
|centres of magnetic mass of the. respective poles. 
| That such a distortion of the electron orbits of the 
| atoms of an insulator does take place is proved by 
| the modification of the spectrum when an electric 
‘field is present (Stark effect). : 
| At very high frequencies of the impressed field, 
|such as those corresponding to the frequencies of 
, | visible light, it was shown by H. A. Lorentz and 
of radius a and that the polarisation of the aggregate | w. Lorenz that the “ molecular refraction’ R of 
of the molecules is the sum of the polarisation of | , substance could be stated in the form 
the component molecules, showed that the dielectric | f?—1\M 
constant « could be expressed by the following R= ‘é 


a. anne dian ee where r is the refractive index of the substance and 

( 3) — ==-nNa? M and p have the same significance as in equation 

+2/p 3 (162). In accordance with the Maxwell equations, 

in which M gm. is the mass of | mol. of the sub-| however, the relationship between the dielectric 

stance, that is 1 gm.-molecule, or the amount of | constant and the refractive index is 

the substance the mass of which in gm. is given Se Ved (164) 

bythe number which the molecular weight of Wey uye by subtitation in equation (168) the mol 

so that M 2 gm.; p is the density of the sub- cular refraction can ager 

stance ; and N = 6-06 x 10% is Avogadro’s number ans (5 ae 

e+2/ p 


(sometimes also. known as Loschmidt’s number) and ‘ ‘ 
is the number of molecules in the mass of 1 mol. For| But this is the same expression as is found on the 

















(163) 


(162) 





(165) 








left-hand side of equation (162) and is termed the 
‘* molecular polarisation,’’ viz., 
e—1\M 4 
R=P = (355 fot tall 
where « is the induced electric moment of the atom 
due to the distortion of the electronic orbits. The 
quantity « is a very small number and is given by 


(166) 


9 : : 
« = ;a° for hydrogen where a cm. is the radius 


of the sphere to which the right-hand side of equation 
(162) refers. The diameter of a hydrogen molecule 
is 2-17 « 10-* cm., that is, of the same order of 


; - lily aa 
magnitude as the volume. The quantity 3” N« is 


termed the “displacement polarisation’’ or the 
‘* optical polarisation,’ or the “ refraction ’’ of one 
mol. (gm.-molecule). It is well known to chemists 
and is independent of the temperature. 

(ii) For frequencies which are relatively low as 
compared with those of visible light, it is found 
that the molecular polarisation is expressed by the 
quantity, 

«e—I1M 

«+2 p 
and in many cases is very much larger than the 
value of R given by equation (163). It is also 
found that the magnitude of the molecular polari- 
sation as expressed by equation (167) is greatly 
dependent upon the temperature. For a long time 
the cause of these discrepancies was not understeod 
and it was only made comprehensible about 25 years 
ago when P. Debye showed that there was a second 
effect which contributed to the molecular polarisa- 
tion. 

When two atoms combine to form a molecule, 
for example, when hydrogen (H) and chlorine (Cl) 
combine to form hydrochloric acid (HCl), it is not 
to be assumed that the electric charges of these 
respective atoms so neutralise each other's action 
that they give rise to no external field. On the 
contrary, other physical considerations point to the 
conclusion that the H atom retains its positive 
electric character and the Cl atom its negative 
character. For example, the facts of electrolysis 
show that the H atom and the Cl atom become 
dissociated in the solution, the H atom being a 
positive charged particle and the Cl a negatively 
charged particle. Such a molecular structure 
behaves like an electrical dipole as shown in Fig. 95. 
When an electric field is impressed on this dipole 
it will become oriented in the field and, as experi- 
ment and calculation both show, will contribute a 
very considerable portion to the total molecular pola- 
risation. Debye has shown that when this dipole 
effect is taken into account, the molecular polarisa- 
tion is completely accounted for. It is to be 
noticed, in particular, that the dipole contribution 
is strongly dependent upon the temperature. The 
molecular polarisation may then be defined by the 
equation, 





(167) 








—1M 
P=P,+P, ={— = 
eT te wees (168) 
that is, 
e—1M 4-2 p? 


In this equation p» is the electric moment of the 
dipole, k is the Boltzman constant, that is, k = rs 
where R is the constant of a perfect gas, N is 
Avogadro’s number, and T is the absolute tempera- 
ture. If » = 0, that is, if the molecule is non-polar, 
only the first term on the right-hand side of 
equation (169) will exist and the equation then 
becomes identical with (166), and this is the particu- 
lar condition to which the Clausius-Mosotti theory 
applies. 

The dipole contribution to the molecular polarisa- 
tion as defined by the second term on the right-hand 
side of equation (169) has been deduced by considera- 
tions similar to those employed by Langevin in 
his theory of paramagnetism. As the temperature 
rises, the increased thermal agitation of the mole- 
cules becomes more and more effective in obstruct- 
ing the orientation of the dipoles in the impressed 
field and when the temperature rises to a sufficient 
degree, the contribution of the second term on the 








right-hand side of equation (169) to the molecular 
polarisation becomes negligibly small. Again, at 








high frequencies the time available for the dipole 
to follow the cyclic changes of the impressed electric 
field becomes so small that the contribution of the 
dipole to the molecular polarisation is negligible 
(for values of w = 27f > 10"). Equation (169) 


for molecular polarisation is exact for gases and | 


for solutions of polar substances in non-polar sol- 
vents; that is to say, the equation holds exactly 
when all the individual dipole molecules can be con- 
sidered to be free and uninfluenced by the neigh- 
bouring molecules. For the most important and the 
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scientific subjects, was the son of the Rev. C. Carus- 
Wilson, Vicar of Ramsgate, and was born in 
December, 1860. He received his education at 
Haileybury and at Pembroke College, Cambridge, 
where he gained the B.A., and subsequently the 
M.A. degrees. In October, 1879, he entered the 
Royal Engineering College, Coopers Hill, Staines, 
Middlesex, where he soon distinguished himself. In 
his first year he gained prizes for engineering and 
geometrical drawing, and although unavoidably 


absent from part of the annual examination in | 





ADJUSTABLE CALIPER GAUGES, 


THE adjustable caliper gauge shown in the accom. 
panying illustration and known as the “ Eeseset” 
gauge, has been recently introduced by Messrs. A. (. 
Wickman, Limited, Coventry, with the object of provid. 
ing a gauge which can be more readily set than the nor. 
mal caliper gauge. The latter, it is pointed out, js 
difficult to adjust, since the pressure exerted on the 
adjusting screw may cause springing of the frame and 
when the slip blocks are removed the return of the frame 
to its original contour may make the setting incorrect so 
that the whole setting operation has to be repeated, 








greatest number of pure polar liquids, the conditions 
are somewhat more camplicated since the fore- 
going condition is not fulfilled; each dipole, in 
fact, is situated in the extremely powerful field of 
its neighbour, that is, in fields with strengths of 
the order of megavolts per cm., and in consequence 
of this mutual action the orientation of the dipole 
becomes obstructed so that the dielectric constant 
will be smaller than the value calculated in accord- 
ance with equation (169). An adjustment of the 
second term on the right-hand side of equation 
(169) has been introduced by Debye to take this 
modifying effect into account. 


place in mathematics. 


in the Palace of the King of Roumania. 


and, in 
Hill as a member of the staff. 


McGill University, Montreal, Canada. 








OBITUARY. 


LT.-COL. J. R. KENNEDY, D.S.O., | 
O.B.E. 


‘Tue news of the death in action in Libya, during | 
June, of Lieut.-Colonel John Ross Kennedy has | 


rec ently been received in this country. Colonel | Society, the Institutions of Civil, Mechanical and | 
Kennedy who was appointed to the command of the | Electrical Engineers, the Physical Society and the | 


Royal Engineers of the 50th (Northumbrian) Divi- | 
sion in 1940, was the eldest son of Mr. and Mrs. | 


R. S. Kennedy, Chalk Mead, Ferring, Sussex, and | to the Institution of Mechanical Engineers in 1900. | 


was born on January 14, 1905. From 1911 until 
1918 he attended the Hall Preparatory School, 
Hampstead, and, in 1918, entered Oundle School, 
Northants, where he matriculated. After leaving | 
Oundle in 1922, he became a student apprentice in | 
the works of the North Eastern Marine Engineering 
Company, Limited, Wallsend-on-Tyne, and in the | 
following year began to study at Armstrong College 
(now King’s College), Newcastle-upon-Tyne. Ken- | 
nedy left the College in 1927, having secured the | 
B.Sc. (Durham) degree, with distinction in electrical 
engineering, and a in marine engineering. 
From 1927 until 1929 he served a two-year college- 
apprentice course in the works of Messrs. Metro- | 
politan-Vickers Electrical Company, Limited, Traf- 
ford Park, Manchester. On completing this satis- | 
factorily, he joined the staff of Messrs. Merz and | 
McLellan, consulting engineers, in January, 1930. | 
Three years later Kennedy was made senior engineer, 
and, in 1938, was appointed head of the power- 
station section of the firm. He was stationed at 
their North-Eastern offices, at Carliol House, New- 
castle-upon-Tyne, and was engaged on the design 
of electric power stations and high-voltage systems 
largely in connection with the requirements of the 
Central Electricity Board. 

Kennedy was a keen Territorial; he was com- 
missioned in the Royal Engineers as a second 
lieutenant in 1925, at the age of 20, and, on the 
outbreak of the war was serving as major in the 
232nd Field Company, R.E. (T.A.). Later in 1939 
he was appointed C.R.E. of the 23rd Division, and, 
as already stated, was appointed to a similar position 
in the 50th Division in 1940. For his services he 
was awarded a Companionship of the Distinguished 
Service Order in 1940, and afterwards received the 
0.B.E. A former student of the Institution of Civil 
Engineers, he was elected an associate member in 
1931, and became an associate member of the 
Institution of Electrical Engineers in 1933. 


PROFESSOR C. A. CARUS-WILSON. 


Ir is with regret that we record the death of 
Professor Charles Ashley Carus-Wilson, of Hanover 
Lodge, Lansdowne-road, Kensington Park, London, 
W.11, which occurred at Bournemouth on August 7. 
Professor Carus-Wilson, who was a pioneer in elec- 
trical engineering and was well known for many 
years as a lecturer on various engineering and 








Electrical Engineering until 1898, and, on his return 
to this country, opened a consulting engineering 
practice in Westminster. He also lectured on 


various subjects at University College, Gower-street, | 
During the war | 
of 1914-18 he served on the staff of the Royal Naval | 
In 1898, he published a treatise | 
entitled Electro-Dynamics, and was also the author | 


London, and at other institutions. 
College, Osborne. 


of numerous scientific papers read before the Royal 


Royal Society of Arts. Among these was a paper 
entitled ‘“‘ Polyphase Electric Traction,’ presented 


MR. C. J. ROBINSON. 


WE also regret to announce that Mr. Charles 
John Robinson, the last member of the third 
generation of a well known Rochdale engineering 
family who had had some 60 years connection as 
a director with the firm of Messrs. Thomas Robinson 
and Son, Limited, Railway Works, Rochdale, died 
at his Salop home, “ Summerhill,’’ Newport, on 
the 12th instant. He was in his eighty-third year. 

Mr. Robinson was born on December 21, 1859, 
being the son of the late Mr. John Robinson, of 
Mount Falinge. He was educated at Clifton College, 
and on completing his education entered the family 
firm, becoming a director in 1882. He was one of 
five members of the third generation of the Robinson 
family who used their influence in the development 


founded by his grandfather, the late Mr. Thomas 
Robinson, and after his death was carried on by 


Mr. John Robinson, who was the sole proprietor. | 


He died in 1877, and his sons then took over the 
business. While the third generation were in office, 
the firm experienced a great widening of its influence, 


and in 1893 it was formed into a public limited 


company, Mr. C. J. Robinson then becoming a 
Managing director. Mr. Thomas Nield Robinson, 
who was the chairman at that time, died in 1909, 
when Mr. C. J. Robinson became chairman and 
continued to hold the office until 1937, when he 
relinquished it in favour of his son, Mr. J. C. Robin- 
son, the present chairman. Mr. C. J. Robinson, 
however, remained as a managing director. 

Mr. Robinson travelled a great deal in the firm’s 
interests and during a period of half a century went 
four times to South Africa, three times to Australia, 
and twice to India. He had lived at Newport since 
1936 and previous to that at Mayfield, Heywood, 
from 1920 onwards. He had been in failing health 
for the last few months. 





CANADIAN Pactric RarLway.—The gross earnings of 
the Canadian Pacific Railway for the first five months of 
the present year totalled 99,788,426 dols., compared with 
81,344,121 dols. in the corresponding period of 1941, and 
61,192,964 dols. in the first five months of 1940. 


sent to Bucharest in order to install electric lighting | 
After 
returning to this country, Carus-Wilson was engaged 
on work connected with electrical and other schemes, | 
1887, returned to the College at Coopers 
He retained this 
position for three years, until 1890, when he was | 
appointed Professor of Electrical Engineering at | 


Professor Carus-Wilson occupied the Chair of 


July, 1880, was placed fourth in order of merit. | With the new adjustable gauge, springing of the frame is 
In the annual examination at the end of his second | claimed to be impossible and a correct setting can be 
year he gained first place in engineering and second | obtained in approximately one minute. 
In 1882, Carus-Wilson was | @re held in the set position by the backing screws 6, but 


The anvils a 


are not adjusted by those screws. Instead, the anvils 
are drilled so as to admit a setting rod c, which does not, 
however, penetrate the end, this having the usual 
finished face to make contact with the slip blocks 
The normal pad bolts are indicated at e, and the part 
lettered f is a temporary stop used for setting only. 


7 








| 
| 
| 





| 
To set the gauge, the appropriate pad bolt is slackened 
| off and the backing screw turned so that there is a 
clearance space between it and the lower anvil when 
the slip blocks have been inserted. The assembly is 
then placed on the bench with the top of the frame 
| against the stop f as shown. The setting rod is then 
| inserted and the anvil pushed up by finger pressure until 
| the slip blocks are lightly clamped between the upper 
and lower anvils. As the anvil is free to slide in the 
frame there is no pressure tending to spring the frame 
;open. The pad bolt is then locked and the slip blocks 
| and setting rod removed. The backing acrew is then 
turned until it is in light frictional contact with the 
lower face of the anvil. This completes the operation 
of setting the gauge correctly. The frame is made of 
| close-grained seasoned cast iron and the anvils are of 
best quality tool steel, hardened and lapped. The 
“* Eeseset ” adjustable caliper gauge is available in six 








| of an engineering concern which has become one | sizes, each with a range of adjustment of 1 in., the 
| of international reputation. The business had been 


smallest gauge measuring from zero to | in., and the 
| largest one from 5 in. to 6 in. 

i 

| 





RAILWAY ACCIDENT AT PELTON, 
L.N.E.R. 


Mecuanicat failures of railway brakes are com- 
| paratively rare in this country, so that a special interest 
| attaches to the derailment of a coal train from this 
cause, which occurred on April 20 at South Pelaw 
| Junction, Pelton, on the London and North Eastern 
Railway. An inquiry was subsequently held by Mr. 
J. L. M. Moore, of the Ministry of War Transport. 
whose findings have now been reported to Sir Alan 
Mount, Chief Inspector of Railways. A summary of 
the report is given below. 

The train involved was the 7.5 a.m. down mineral 
train from Morrison Colliery to Stella Gill and con- 
sisted of 25 wagons loaded with coal, and a brake van. 
It was drawn by a 0-8-0 tender engine, No. 2286, of 
the London and North Eastern Railway's Q.6 class. 
with a combined weight of 110 tons. The weight of 
the train was 675 tons, including the 20-ton brake 
van. The engine and tender were fitted with a steam 
brake operating on all but the leading pair of engine 
wheels, and there was, in addition, the usual screw hand 
brake acting on the tender wheels. At 85 per cent. of 
the boiler pressure, the percentage of braked weight 
to the weight of engine and tender was 47-19, while 
the power of the hand brake was 11-4 per cent. of 
the weight of the tender only. It is estimated by Mr. 
Moore that the maximum braking power while the 
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train was in motion was about 15 per cent. of the total 
weight; when the steam brake failed, however, the 
proportion fell to 9 per cent., approximately. 

The double line from Annfield Plain to South Pelaw 
is 74 miles in length, and is an almost continuous steep 
descent, more than 5 miles having gradients steeper 
than | in 60, including short stretches of 1 in 35. The 
train had traversed only a short distance from Annfield 
Plain when the steam brake became inoperative owing 
to the failure of the link in the rod connecting the engine 
and tender brakes, and the train quickly got out of 
control. The engine crew and the guard did what 
they could with their respective hand brakes, but, 
after negotiating the facing junction at South Pelaw— 
where the signalman, warned from the Beamish box 
of the excessive speed (40 miles to 50 miles an hour) 
diverted the train to the Pontop mineral branch—the 
engine overturned and practically the entire train was 
derailed, all but two of the wagons being damaged 





beyond repair. The train crew remained at their 
posts, but the fireman, Walter Stanley, was killed in- 
stantly and the driver, Ernest Matthew Ridley, died 


shortly afterwards, The brake van remained on the | 


track and the guard, Moses Stephenson, escaped with 
a severe shaking and bruises. Several days elapsed 
before the junction could be restored as, mingled with 
the wreckage, there were about 420 tons of coal, most 
of which had to be cleared before track repairs could 
be undertaken. 

Owing to the severe gradients, the braking regula- 
tions on this line stipulate that all goods and mineral 
trains travelling in the down direction must have one 





double brake (that is, a brake affecting both axles) | 
fastened down for every two wagons, and that the | 
train must stop at a point about 4 mile east of West | 
Stanley station for examination and readjustment of | 
the brakes if, as in this case, the load of the train is 
more than half the authorised load of the engine 
working it. The guard stated that he had pinned down 
15 double brakes near the leading end, and, in fact, 
13 were found to be still. pinned after the accident. 

On the Q.6 class of engines, the steam brake is | 
actuated by a single cylinder on the engine, which, | 
by means of a connecting link, also applies the brake | 
on the tender. The failure of the brake, in this instance, | 
was due to breakage of the connecting link, which, as 
the rigging was compensated throughout, rendered | 
the steam brake inoperative on both engine and tender. 
The link parted through a single eye at the front end, | 
and the broken part could not be found; but the 
main portion was still attached to the tender brake 
rigging and was submitted for examination to the 
company’s Test Inspector, who reported upon it as 
follows :—‘“ This rod broke through the single eye. 
There is a visible lamination at one side of the eye, 
extending in a direction at right angles to the axis 
of the hole. A sulphur print, taken from a cross- 
section behind the hole, shows that this defect reaches 
to the other side of the eye and it is present in tensile 
tests taken from each side of the shank behind the eye, | 
extending for a length of about 6 in. The specified 
requirements for Class * A "’ steel are 24 tons to 28 tons | 
per square inch tensile stress, with 29 per cent. to 
25 per cent. elongation, and the results obtained are, 
ultimate stress, 27 tons and 26-8 tons; elongation, 
per cent., 1l and 17; reduced area, per cent., 48 and 55. 
The first result is from the side behind the visible 
lamination, but the elongation on both test pieces has | 
been reduced owing to this defect, which has been | 
present in the billet from which the rod was forged, | 
due to insufficient material being cropped from the 
end after rolling.” 

Engines of the Q.6 class are expected to run at 
least 55,000 miles between general repairs, but no | 
precise maximum mileage is laid down. The engine | 
concerned had run 64,424 miles after leaving the works | 
in November, 1939, since which date, so far as could | 
be traced, the brake connecting link had not been | 
changed or repaired. The practice is to anneal the | 
links, and to inspect them for flaws, when the engines | 
are in hand for general repairs ; but they seldom require | 
attention in the intervals, and no record could be | 
traced of any similar failure. Mr. Moore observed, | 
therefore, that he saw no reason to suggest any modi- | 
fication in the system of treatment in the works or | 
of examination in the running sheds. The practice of | 
having only one brake cylinder to operate both engine | 
and tender brakes, though theoretically objectionable, 
was widely followed ; the London and North Eastern 
Railway are stated to have 518 engines so fitted, and 
was also employed on the former London and North 
Western Railway. The only recommendations made 
by Mr. Moore in his report is that the timing over the 
section—representing an average speed of 15 miles 
an hour, including the slow start up a slight gradient 
at Annfield, and stops at Pelaw and West Stanley— 
should be reviewed, to see whether it is consistent with 
the low speed required ; and that consideration should 
be given also to the advisability of impressing more 
effectively upon drivers the need for slow speed on this 
line, and strongly enforcing the restriction. 











LABOUR NOTES. 


Unper an award of the Industrial Court, issued on 
Thursday last week, the wages of railway shopmen are 
to be increased as from March 9. There is to be an 
addition of 4s. a week to their bonus, bringing the war 
wage up to 16s. a week, and one of 4s. 6d. a week to 
the minimum rate of all male adult workers. The 
increases in the minimum rate will make the rate for 
time workers in the London area 54s. 6d. a week— 
and from 52s. 6d. to 51s. 6d. in other areas, according 
to their importance as railway centres. These increases, 
plus the war additions, will make the total weekly 
wages 70s. 6d., 68s. 6d., and 67s. 6d., respectively. The 
claim submitted to the Court by the Shopmen’s Joint 
Council was for (1) an increase of 10s. a week in the 
war wage or bonus of all men, time workers and piece 
workers, employed by the four main-line companies, 
except the Great Central Section of the London and 
North Eastern Railway; (2) a 31. a week minimum 
for all adult workers, male or female, exclusive of 
any war wage or bonus granted since the beginning 
of the present war. The Court also awarded an advance 
of 3s. a week to women doing women’s work. 





The executive committee of the Railway Clerks’ 
Association having rejected the offer made by the 
Railway Executive Committee in reply to their claim 
for an advance of 26l. a year to salaried workers, 
further negotiations took place last week. After 
reviewing the position, it was decided to defer further 
consideration of the matter until some time this week. 





The revised proposals on the wages question, sub- 
mitted by the Railway Executive Committee, were 
rejected by a special delegate conference of the National 
Union of Railwaymen in London on Friday last week. 
It was decided, however, to submit the offer to the 
branches for the consideration of members and to hold 
another delegate conference before September 1 for 
the purpose of deciding whether to accept the pro- 
aan or to refer the matter to arbitration. The 
union’s claim is for an increase of 10s. a week in the 
wages of the conciliation grades. The terms of the 
amended offer will not be known until they have been 
communicated to the branches. The question of wages 


| was discussed at the annual conference of the Associated 


Society of Locomotive Engineers and Firemen in 
Edinburgh last week. It was decided to make further 
representations on the subject of improved conditions, 
and that was accordingly done. 


After a special meeting in London last week of the 
General Council of the Trades Union Congress, it was 
announced that the first meeting of the newly-formed 
Anglo-American Trade Union Committee will take 


| place in the United States on September 23. The British 
| representatives will be Mr. F. Wolstencroft of the 


Amalgamated Woodworkers’ Society and chairman of 
the General Council, Mr. J. Marchbank, of the National 
Union of Railwaymen, Mr. H. N. Harrison, of the 
National Union of Gamal and Municipal Workers and 
chairman of the Confederation of Shipbuilding and 
Engineering Unions, Mr. A. Conley, of the Tailors and 
Garment Workers, and Sir Walter Citrine, general 
secretary of the General Council of the Trades Union 
Congress. Telegrams have been received by the 
General Council from the Congress of Industrial 
Organisations and the Railroad Brotherhood of America 
seeking to be associated with the committee. It is 
understood that, while the Trades Union Congress 
would welcome them, they do not wish to become 
involved in controversy over the question of American 
representation and have pointed out in their reply 
that the matter is one for the American Federation of 
Labour, which is already aware of the General Council's 
views. The Railroad Brotherhood, it may be explained, 
is one of the most powerful trade union organisations 
on the North American continent. 


Writing in the June issue of the Journal of the 
American International Association of Machinists, Mr. 
Fred Hewitt, the editor, says that “the wage issue 
sticks out like a sore thumb in every controversy 
arising between employers and employees which the 
National War Labour Board is called on to consider.” 
“There appears to be,” he continues, “a growing 
conviction in the minds of many that, because of what 
they believe to be unmistakable signs of inflation, it is 
necessary, in order to head off such a ‘ disaster,’ either 
to freeze wages at their present level or to adopt some 
plan of stabilisation in an endeavour to control the 
threat of inflation. It is, of course, one thing to pro- 
pose stabilisation and quite another to make it effective, 
and the question naturally arises—who will do the 
stabilising ?” 








The United States News, a weekly paper published 
in Washington, put the following question to a number 
of representative men: “ Should wages be stabilised 
oy action of Congress or by settlements arranged by 
the War Labour Board ?” As was to be expected, the 
answers received varied. Mr, A. F. Whitney, president 
of the Brotherhood of Trainmen, declared that to 
stabilise wages by law would be “tantamount to 
freezing existing inequalities in the wage structure and 
that those who were the hardest hit by such legislation 
would be the very ones whose incomes must be brought 
up to more decent levels if they are to be enabled to 
give their full contribution to the war effort.” Mr. 
R. J. Watt, prominent representative of the American 
Federation of Labour at the International Labour 
Office, said that as costs of living had risen sharply 
“there would be unnecessary suffering among millions 
of low-paid workers’? unless wages were increased. 
He preferred, he added, the fixture of wages by means 
of collective bargaining with a right of appeal to the 
War Labour Board when negotiations failed. That 
method was, in his opinion, ** democratic and geared to 
needs.” orl 

The reply, to the question, of Mr. George F. Addes, 
secretary-treasurer of the United Automobile Workers 
—which is a Congress of Industrial Organisations 
union—was: ‘‘ Should Congress endeavour to stabilise 
wages by passing legislation, the very fundamental 
principles of democracy would be side-tracked and the 
entire collective bargaining procedure destroyed, and 
the principles that made possible the enactment of the 
National Labour Relations Act would become null and 
void.” 





Some Members of Congress, Mr. Hewitt suggests, 
are anxious to see the enactment of legislation that 
will “not only freeze wages but tie up organised 
labour’s activities *’ for the duration of the war. But, 
he continues: ‘It is fortunate that we have in the 
White House a man of good judgment, one who can 
keep a cool head and not allow himself to be unduly 
influenced by those who are always ready to turn 
thumbs down on any request for relief by the organised 
workers. He has stated in no uncertain terms, that 
Congressional action for the purpose of stabilising 
wages is not necessary under present circumstances 
and insists that the matter be handled by the National 
War Labour Board. We heartily concur in the Presi- 
dent’s proposal, because we are convinced that no 
general plan for stabilising wages can be devised either 
by Congress or anyone else without doing a rank in- 
justice to hundreds of thousands of low-paid workers 
who are looking to the War Labour Board to give them 
a square deal.” 





A Decree issued early this year in Peru provides for 
the creation of an Arbitration Board in the Capital 
of the Republic to handle all differences arising out of 
the competing interests of capital and labour, and also 
for the establishment of a Collective Relations Depart- 
ment in the Ministry of Labour to deal with the more 
important issues. The Arbitration Board is to be 
composed of the Director of Labour, who will act as 
chairman, and two employers’ representatives and two 
employees’ representatives appointed by the Minister 
of Labour. It will have competence to settle disputes, 
such as those arising out of collective demands for a 
reduction of hours of work or a reduction in the rates 
of pay, and to deal with all matters referred to it by 
the Ministry of Labour with the object of preventing 
strikes and lock-outs. 


In Cuba, a permanent National Arbitration Board 
has been set up to assist the Ministry of Labour in the 
discharge of its duties as final arbitrator in all industrial 
disputes. The Board is composed of the Minister of 
Labour, or his deputy, as chairman ; the Director of the 
Legal Advice Department and another member of that 
Department chosen by the Minister of Labour; two 
employers’ representatives chosen by the Minister of 
Labour from lists submitted by the national employers’ 
associations ; and two workers’ representatives chosen 
by the Minister of Labour from lists submitted by the 
national workers’ associations. - The Board also serves 
as a court of appeal for all cases referred to it under a 
Decree of January 20 which provides for the adjust- 
ment of conciliation or arbitration of all differences 
affecting the economic activities of the country. 





Under an Order in force in the “ Protectorate of 
Bohemia-Moravia, the Government authorities have 
the power (1) to amalgamate two trade unions to form 
a new union, (2) to transfer some of the members of 
one union to another trade union, (3) to restore to the 
purposes of a union any property which, since October 1, 
1931, has been used for other purposes, (4) to dissolve 
all the administrative bodies of a union and appoint 
other bodies in their place. 
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| MOTOR-CAR GEAR LUBRICANTS. 
(Concluded from page 140.) | 


MOTOR-CAR GEAR LUBRICANTS.* 
By H. D. Mansron. 


Or the stronger dopes, the thio-ether in oil No. 5 did 
not prevent the gears from becoming badly scored 
during approach by the time a load of 6,330 Ib. per inch 
was reached, as shown in Figs. 5 and 6, but the scoring 
was not accompanied by any rise in the coefficient of | 
friction, as shown by the driving-motor ammeter. Fig. | 
5 shows the driven gear, of 15 teeth, and Fig. 6, the | 
16-tooth driving gear. At 7,400 lb. per inch, however, 
seizure in the form of complete scuffing took place, | 
the profiles then appearing similar to those shown in | 
Figs. 3 and 4, page 139, ante. With both the 5-per | 
cent. proprietary dope “ B” in oil No. 8, and the| 
5-per cent. sulpho-chloro compound in oil No. | 
14, heavy scoring of a similar nature occurred, 
as shown in Figs. 7 and 8. Fig. 7 shows the driven 
gear and Fig. 8 the driving gear, of 15 and 16 teeth, | 
respectively. These photographs show the profiles | 
after running at 9,390 lb. per inch in oil No. 8, but | 
these two oils gave greater protection against actual 
scuffing than did oil No. 5. The 10-per cent. concen- | 
tration of the sulpho-chloro compound, oil No. 13, gave 
the greatest protection of any of the oils, almost pre- | 
venting scoring as well as scuffing. Figs. 9 and 10, | 
opposite (again, the 15-tooth driven gear and 16-tooth 
driving gear, respectively) show the condition of the | 
profiles after running with this oil at 9,390 lb. per inch. 
It will be noted that, even on these, there is slight scor- 
ing present, together with a tendency to form pits at 
the interference zone near the root of the teeth of one 
gear; but, apart from this, the original grinding marks 
are visible over almost the whole of the profiles. In 
all these tests at the very high specific loads, although 


| 
| 
| 
| 





Fie. 5. 1£-Tootn Driven Gear. Fie. 6. 16-Tootrn Driving Gear. 


























scuffing (i.e., seizure) was absent, the temperature of | dop 
the gear profiles must have risen to a very high value, bes 
since the gearbox became filled with a cloud of white in * 
vapour during each five-minute running period. bout 

It may be thought, on comparing the photographs, te 
that the scored profiles are just as badly damaged as - 
the scuffed profiles, but a word of explanation here pee 
would perhaps not be out of place. When gears are and 
being scored, as in Figs. 5 and 6, or in Figs. 7 and 8, the ; 
surface remains shiny and unbroken in the direction of — 
sliding, and the coefficient of friction, as indicated by dic! 
the driving-motor ammeter, remains normal despite a 
the presence of some vapour in the box. When com- bes 
plete scuffing of both addenda and dedenda occurs, | oil 
however, as illustrated, Figs. 3 and 4, the seizure | my 
raises the coefficient of friction to such an extent that | : 
the driving-motor amperes rise rapidly till the overload | > 
trip shuts down the whole machine. This phenomenon 
occurs in exactly the same way, no matter whether the = 
load on the gears be only some 3,000 Ib. per inch with | 
an undoped oil or over 9,000 lb. per inch with a powerful — 
dope. The occurrence of scuffing is always accom- = 
panied by a cloud of dense white vapour in the gearbox, me 
and, on at least one occasion, sparks were observed — 
leaving the gear teeth on the recess side just as from a nse 
high-speed grinding wheel. A study of the surfaces in | bor 
Figs. 3 and 4 will show that they are rough and torn e 
as by the welding together and pulling away of particles h 
on the surfaces where sliding occurs. pe 

0 - a ssure 
mK, Geveloped by the NV. de ee ee Fic. 7. 15-Toorn Driven Gear. Fie. 8. 16-Toorn Drivine Gear. til 
leum Maatschappij, at Delft, is a well-known method | 2 
of testing lubricants. By courtesy of the National impression after seizure at 75 kg. to 80 kg. load. These| the overwhelming influence of having a tooth profile on 
Physical Laboratory, it was possible to have certain | are distinctly better than the undoped oil, No. 1, but | modified to suit the loads to be carried. It was shown ~ 
of the oils tested there in one of these machines. In| inferior to the other three oils, Nos. 5, 6, and 8, which | that, with generous profile relief and a copious supply ™ 
the apparatus a central ball rotates in the cavity formed | all contain dopes of the more powerful hypoid type. | of lubricant, greater loads could be carried with un- 
by three other balls clamped in a cup containing the | These results are in agreement with the results of the | doped oils than could be carried by unmodified gears : 2 
lubricant under test. With increasing load, the | gear tests, in that the oils containing addition agents | when running with a restricted supply of doped oil. It : - 
diameter of the circular impressions formed on the suitable for use in aero-engines (for example, Nos. 4, is suggested, therefore, that the cure for many gear y , 
stationary balls follows closely that indicated by the | 1 . 
Hertz law until, when seizure occurs, it suddenly TABLE VI.—Resvutts or Four-Batt Tests. 5 
increases. A recording device indicates the coefficient | ——————— am _— . ; ogee re eerie ta ro : : 
of friction throughout the one-minute duration of each Breakdown 2) See Recovery Wear Impression, Maximum Coefficient ‘ 
test, and also the time to recovery from seizure. The | Oil No. Load, Breakdown Time, mm. at kg. Load. of Friction at C 
smaller the increase in the diameter of the impression, ke Load, kg. | See. | Bocatown. Mazimem Led. kg. Lees. < \ 
and the shorter the recovery time, the better the | ————————— l ag RE, x . ; 
lubricant. A full description of the method of using | 1 50-55 70 20->60 | 2-1/55,  2-7/80,  3-4/100 0-5/100 
the apparatus is given in two papers by D. Clayton in| 3 = . ae | oo pee = 9-anee 
the “ General Discussion on Lubrication and Lubri- : | 98 rm “110 Very short | 0-65/100, 1-3/150, 2-0/350 0-2/100. 0-4/190 : 
cants,” I.Mech.E. (1937), Group III, page 27, and| 6 80-90 190 | 0-57/90, 0-67/150, 1-6/410 0- 1/v0-190, 0-3/400 : 
Group IV, page 79. | x 40-90 100 3-5 | 0-85/90, 2-0/150,  2-1/250 0-3/85, 0-4/190 
9 75 75 3 1-60/75, 2-2/150, 2-6/210 0-5/100 | 


Oils Nos. 1, 4, 5, 6, 8, 9, and 16 were tested in this | 16 ap 90 A 2-15/80, ’ 9-s4/120 | 8 

way, and the particulars for oil No. 3, the castor oil, | 

have been taken from one of the above papers by Mr. | 

Clayton. The results are given numerically in Table | 9, and 16) had only mild E.P. properties compared with | troubles might be found in a modification to the profile ‘ 

VI, herewith, and graphically in Fig. 11, opposite, | those containing the stronger dopes, and corresponded | form rather than in the use of doped oils. 

It may be seen that, from the point of view of the wear| very closely with castor oil, No. 3. Of the three} (2) All the dopes tested improved to a greater or 

which occurs at seizure, oils Nos. 3, 4, and 9 all have | stronger dopes tested by the four-ball method, No. 5| less extent the load-carrying capacity of the base oil. 

very similar characteristics, giving a 1-6 mm. wear| appeared better than No. 8, both in respect of break-| (3) The dopes fall roughly into two groups, which : 

- — | down load and of wear at seizure, but in the gear tests| may be called mild E.P. dopes and powerful E.P. 
* Durability of Gears: First Report on Lubricants. | No. 8 showed a higher breakdown load. dopes. 4 

Presented to the Automobile Research Committee of the Conclusions.—({1) The results of the second prelimi-| (4) The mild dopes tested, namely, methyl dichlor- 

Institution of Automobile Engineers Abridged. nary series of tests (Table III, page 139, ante), confirm | stearate, naphthalene tetrachloride, and the proprietary 


| 
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Fie. 9. 15-Toorn Driven Grar. 


dopes “CC” and “ D,” all of which are understood to 


be suitable for use in aero-engines, are rather uncertain 


in the improvement they afford, particularly at the 
lower concentrations tested, and this may be due to 
the mild chemical action of these dopes. So far as 
complete protection against scuffing is concerned, the 
0-5 per cent. concentration of naphthalene tetrachloride 


and the l-per cent. concentration of proprietary dope | 


‘C” are very much superior to the lower concentra- 
tions of the same dopes and to the l-per cent. methyl 
dichlor-stearate and proprietary dope * D,” giving an 
improvement of 60 per cent. to 70 per cent. over the 
base oil, but they are only slightly better than castor 
oil (Table V, page 139, ante). Of these dopes, the 
naphthalene tetrachloride and the proprietary dope 
“D” are known to have been used in one type of 
aero-engine in this country, and the proprietary dope 


“C” is recommended for use by at least one aero- 
engine manufacturer in America. 
(5) Of the powerful E.P. dopes, the 10-per cent. | 


concentration of the sulpho-chloro compound proved 
to be quite the best, but the proportion of addition 
agent here is comparatively high. With a 5-per cent. 
concentration of this dope heavy scoring took place, 


although scuffing was still prevented at the specific | 


loads reached. The 5-per cent. proprietary dope “‘ B” 
gave results very similar to the 5-per cent. sulpho- 
chloro compound, except that scuffing did occur at a| 
high load on one pair of gears tested. The three oils | 
containing these two dopes withstood loads over 24 | 
times as great as the undoped oil, while that containing 
l-per cent. thio-ether gave a scuffing load just over | 
twice as great as that of the undoped oil. It will be | 
noted that most of the powerful E.P. dopes were used | 
in greater concentration than the mild dopes. 

(6) Qualitatively, the four-ball tests rated those of 
the oils tested in approximately the same order as the 
gear tests, with the exception of the oils containing 
the thio-ether and the proprietary dope “ B,” 
of which was reversed. 

Two different methods of testing lubricants in a gear- 
testing machine would appear to be available: (a) to 
run the gears up to very high specific loads with 
copious lubrication and well-relieved profiles ; 
(6) to run the gears at lower loads with restricted lubri- 
cation and unrelieved profiles. 
possible precautions against gear scuffing have been 
taken, and, if scuffing still occurs, the only resort is | 
to use an oil of higher film strength. This method | 
corresponds to what should be done in practice, but | 
was unfortunately found to be impossible with the 
existing gear machines, since neither the gear teeth 


nor the torsion shafts of the machine proved capable | Ocean between December 7, 
Gears narrower | States entered the war, and July 18, 1942, 
in. face widths were found to be unsatisfactory. | according to American Federal authorities. 
|of sinking has decreased very little in recent weeks, 


of withstanding a sufficiently high load. 
than 
Method (b) was therefore adopted, and efforts made to 
keep the controlling factors, namely, the gear profiles | 
and the oil supply, as constant as possible. 


the order | 


and | 


In method (a) all | 
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Fig. 10. 


16-Tootn Driving Grar. 


in bearings, or on piston rings, and no reference has | 
been made to corrosion effects. A future programme | 
might include: (a) temperature effects ; (5) the ageing 
of E.P. dopes in use ; (c) corrosion effects ; and (d) the 


| testing of oils under the conditions outlined at (a), in | 


the preceding paragraph, in a new and more powerful 
testing machine. 





NOTES FROM NORTH AMERICA. 


THE construction of 10,500-ton Liberty ships for the | 
United States Maritime Commission in 
American shipyards is resulting in many innovations 


in shipbuilding in that country, and new speed records | 


are being established. The original schedule provided | 
that each ship of this type was to be built in 105 work- 
ing days, but that rate of construction is expected to be 
greatly reduced in all yards where these ships are now 
being built. Typical of the new rates and methods of 
| construction is the progress of the Oregon Shipbuilding 
| Corporation, near Portland, Oregon, where they are 
| averaging a construction time of 60 days per ship on 
|each of the eleven slipways; one of the latest vessels 
to be built was completed in 46 days. What this speed 
means can be seen from the fact that, during the 
| 1914-18 war, the average rate of construction of the 
| 8,800-ton Emergency Fleet Corporation ships was 
309 days from keel-laying to delivery. The new rates 
| of construction have only been made possible by 
innovations which completely transform the old 
methods of shipbuilding. One of the most important 
| changes is the large amount of separate assembly of 
parts in shops and special areas where the necessary 
| space and equipment can be obtained without inter- 
ference with the operations in the actual shipyard. 
About 50 per cent. of the steel in the ships is pre- 
| assembled, and nearly all of the separate units are put 
together before they go to the hull. 
| pre-assembled portions to be handled are the 53-ton 
|inner-bottom sections. Welding has replaced about 
| nine-tenths of the riveting formerly usual in such ships. 
| The shipyards and prefabrication areas are laid out so 
that the parts being welded can be lifted and turned to 
enable most of the welding to be done on the upper side. 
Plate seams are made by automatic welding. Electrodes 
} in. and 8 in. in diameter are usually employed, but 
| it is believed that still more rapid construction, perhaps 
double the present welding rate, could be obtained with 
§; in. and }-in. electrodes. 


The sinkings of Allied and neutral merchant ships by | 


Axis submarines in the western part of the Atlantic 
1941, when the United 
total 383, 
The rate 


and thus there is great need for speeding up ship con- 
| struction in every way possible. American ship pro- 


Quantitatively, the results obtained apply only to | duction is now about equal to, or a little greater than, 
gears, and they may possibly be limited to gears of | the rate of sinking, but because the ship losses have 


the particular size and pitch tested. Qualitatively, the 
results may have a considerably wider application. 
The results obtained on gears do not 


been so severe and have included so many oil tankers, a 
petrol shortage had developed in the eastern States. 


necessarily | To relieve this situation, a pipeline, 550 miles long, 
bear any direct relation to the performance of the oils ' extending from Longview, Texas, to Norris City, Illinois, | 170 ft. inlength. The overall length of the bridge, with 
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is now under construction at a cost of 35,000,000 dols. 
This pipeline, which is 24 in. in diameter and is believed 
| to be one of the world’s largest for transporting oil, 
will cross eight large rivers, including the Mississippi, 
| Arkansas, St. Francis, Little Missouri, and Red Rivers, 
land will deliver 300,000 barrels of crude oil daily. 
| From Norris City much of the oil will be transported 
by barge up the Ohio River to Pittsburgh, Pennsyl- 
vania, and thence by various means to New York City 
| and the Atlantic seaboard. As another step to relieve 
| the shortage of shipping, the United States Maritime 
Commission awarded contracts, early in July, for the 
construction of several ocean-going wooden barges, 

274 ft. long and 20 ft. 6 in. draught, with a capacity of 
|3,750 deadweight tons. The first barges are to be 
| delivered 210 days after award of the contract and the 
|last in 310 days. Bids on these barges ranged from 
340,000 dols. to 980,000 dols. each. The Maritime 
Commission has also awarded contracts for 28 wooden 
| barges, 180 ft. long and 11 ft. draught, to carry 750 tons 
deadweight. They will be built by seven shipyards on 
| the Atlantic and Pacific Oceans and on the Great Lakes. 
| The first of these barges, which are also to be suitable 
| for ocean serv ice, are to be delivered 150 days after the 
award of the contract. The total cost of the 28 vessels 
will exceed 3,000,000 dols. 

Feldspar has been found to be a cheap and effective 
material for smothering incendiary bombs, according 
to the United States Geological Survey. W.W. Rubey, 
a geologist, and Michael Fleischer and J. J. Fahey, 
both chemists, all employed by the Geological Survey, 
are credited with this discovery. Mr. Harold L. 
Ickes, Secretary of the Interior in President Roosevelt's 
Cabinet, reported that the most economical material 
for smothering bombs is feldspar, pulverised so as to 
pass through a 10-mesh screen, but to be completely 
retained on a 200-mesh screen. Tests by Federal 
authorities have shown that an ignited magnesium 
bomb, placed on a pine board and quickly covered 
with powdered feldspar, was extinguished so quickly that 
the wood was charred to the depth of only half an inch. 

Built as a part of the Pan American Highway, the 
Puente Cuscatlan Bridge over the Lempa River in El 
Salvador was opened on June 6 by President Maxi- 
miliano Martinez of El Salvador. It is the longest 
suspension bridge in Central America. Construction 
was started in March, 1940, and the cost was 700,000 
U.S. dols., which was met by El Salvador without 
outside assistance. The bridge was built by two sub- 
sidiary companies of the American Steel Company, 
and is of the open cable suspension type with unloaded 
back stays carried into the tunnel anchorage deep in 
the rock formations on shore. The main suspended 
span is 820 ft. between towers and the back stays are 
265 ft. long. The stiffening truss has a depth of 
il ft. 6 in., and the width of roadway is 19 ft. 8} in. 
between curbs; there is a sidewalk 5 ft. 3 in. wide 
on each side. The height of the towers is 120 ft. 2 in 
above bearings, providing a 94-ft. clearanc>, at the 
centre of the bridge, above normal water level. The 
approach spans consist of heavy pony trusses 130 ft. 
long on the west end and 98 ft. long on the east end. 
Reinforced-concrete approaches are used against the 
steep shore slopes, that on the west consisting of three 
spans, 130 ft. in total length, and the approach on the 
east side of the river having four spans, totalling 
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enaibilidi is 1,350 ft. The main span is agiinel “ ENGINEERING v5 ILLUSTRATED 
from 32 galvanised-steel strands, 16 on each side, | PATENT RECORD. 
instead of two or more large cables, each strand being nereace OF oeremenesn 

; > 1 . ABSTRACTS OF SPECIFICATIONS RECENTLY 
14 in in dnmeter This suspended span is one of the |p BLISED UNDER THM AUHS OF 1901 1 150 
would probably have required cohiee ‘of individual | | The tated of wien A neg - bg. — 
wires, spun at the site of the bridge. The Lempa | Specifieation t2 not not illustrated. 
River, the largest stream flowing into the Pacific | Where inventions aré communicated from abroad, the 
Ocean between the Colorado River in the United States} 4 no @ ~~ of the greeny oo kee y ligne 
and the Strait of Magellan at the tip of South America, | Copies - may be ctisined at Go Eten 
rises in Guatemala, and flows southward to ae 2 ~¥ 7" ee eee 


. neery-lane, London, W.C.2, price 18. each. 
western Salvador. After turning east to the border! ype date of the teertieemend of the acceptance of a 


of Honduras it then swings abruptly to the south and| Com Specification is given after 

south-west through Salvador, thus cutting the country —" og ee —- has been sealed, when the 
into three sections. On many occasions, the western | ta at pr Sime within two ths the 
and eastern sections of the country have been isolated | “ date of the advertisement of the o aoceptonce a of a Complete 
because of flood waters, and the road system has been Spee. give notice Office of 


——— > fhe grant of a 


Patent | on a aad of the 
grounds mentioned in the dete. 


sharply divided by the Lempa River and its flood} 
plain. Before the new bridge was built, to drive from | 
San Salvador the capital, to the port of La Union on | HYDRAULIC APPARATUS. 

the Gulf of Fonesca—terminus of all rail communica- 543,444. Water-Cooling Tower. The Davenport 
tion between the United States, Mexico, and Central | Engineering Company, Limited, of Bradford, and R. H. 
America—entailed crossing the Lempa River by means | Harral, of Blackburn. (4 Figs.) January 14, 1941.— 
of an obsolete ferry. The invention is a water-cooling tower, such as normally 

The production of aircraft in the United States will| forms part of a power station having an independent 
exceed 60,000 by a substantial margin in 1942, accord- | and adequate supply of water under the necessary head 
ing to Under-Secretary Patterson of the United States | always available for fire-fighting, The flared upper part 
War Department. Colonel John H. Jouett, president | of the concrete water-cooling tower is formed at about 
of the Aero Chamber of Commerce in the United States, | 20 ft. to 30 ft. from the top with an annular collecting 
supports this statement, and has revealed that the | trough 3 for condensation which streams down the 
output of military aircraft in the United States in the | | interior of the tower. A draw-off chamber is connected 
six months since December 7, 1941, has increased| by a drop pipe 5 carried by wall brackets down the 
85 per cent. The number of combat planes has in- | interior of the tower to the main of the distribution pipe 
creased more than the proportion of trainers, and the | system below ground level which supplies the thermally- 
production of aircraft engines has grown by 80 per | controlled spray jets in the switch house, turbine room, 
cent. during this period. Much of the latter increase | @utdoor transformer housings, and other parts of the 
is due to the fact that many American automobile | power station. The trough 3 is capable of holding a 
plants are now manufacturing aircraft parts. The 
War Production Board, which is the agency co-ordinat- 
ing the war programme of the United States, believe 
that for several months America’s production has been 
greater than those of Germany and Italy combined. 
One of the highest production rates reported for the 
Axis powers is 2,900 machines a month for Germany 
and the territories under German control, and 700 a 
month in Italy. Figures released about the same time 
for Japan, would place that country’s production at a 
500 a month. To accelerate American production | — 
still further, the personnel of 40 automobile companies 
are being trained for the mass production of aircraft 
parts and engines in additional plants. 

Because of the great strain placed upon transport 
facilities because of the war programme and because 
of the growing demand for coal as a result of the in- 
tensified industrial output, a coal shortage may occur | 
in various parts of the United States in the coming | 
winter. From January | of this year until May 30, 
the production of bituminous coal averaged retical | = 5S 12 
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more than 11,000,000 tons a week. The theoretical 
productive capacity of the industry is said to be 
12,000,000 tons a week. The extensive sinkings of | (543.444) 
American ships along the Atlantic seaboard is expected | 
to cause a coal shortage in New England, no matter 
what may be the rate of bituminous-coal production, 
because so much of the coal consumed in New England 
was shipped by rail from the West Virginian mines to 
Hampton Roads, and thence to New England by sea. 
Now much of this coal must go by rail, and the rail- 











few thousand gallons of condensate. The concrete | 
column 6' which carries the supply conduit and distri- 
bution pipes for feeding the spraying jets in the lower 
part of the tower is connected to the tower wall and 
carries the pipe 5 over the lowermost section. The 


delivery end of the pipe 5 runs through a housing 12, 


roads may not be able to handle enough to meet the | which accommodates e pump, the delivery side being 
demand. Deliveries of faci cil to New England have | connected to the pipe 5 and the inlet side fitted with 
been greatly reduced also, and this adds to the pro- a strainer in the sump 11. A shut-off valve is fitted 
bability of a fuel shortage, as an additional 5,000,000 | Where the pipe 5 connects to the main of the distzi- 
tons of coal will be needed during 1942 in the eastern bution system, so that if the tower is out of commission 
part of the United States to replace the fuel oi] not now for a considerable period the supply of water in the 
available. The total production of coal in the United | trough can be made up by closing the valve and running 


. at 
States during 1942 is estimated at 560,000,000 tons. | *Be Pump so as to raise water from the sump to the 
. | trough to make up for evaporation and ensure that an 
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the shell 10 so that longitudinal movement of the body 
portion 15 drives the shell in the direction in which it 
to be extracted. A spindle which constitutes the draw. 
bar is screw-threaded to engage an end wall 20 of the 
body-portion and the spindle is provided with a conica| 
portion situated inside the body-portion and adapte:| ty 
act as a wedge for displacing the pawls radially outwards 
The wedging action is obtained by rotating the spindle 
in the screw-threaded portion of the body. By thi 
action the pawls are pushed outwards, penetrating 
through the rubber, and the pointed ends firmly grip the 
brass shell. The spindle extends outwards and ha 


mounted on it a nut 22, which engages an abutment 2; 


agli 
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supported by a hollow spacing piece from the housing 
of the bush, the arrangement being such that rotation 
of this nut effects an axial movement of the spinvile 
without rotating it. A tommy-bar 25 is provided at 
the end of the spindle beyond the nut. The spindle is 
rotated in the body-portion 15 to withdraw the conica) 
wedge and the pawls sufficiently far to enable them 
to be inserted in the bush. The body-portion is then 
inserted into the bush so that the pawls, when projected 
from the body-portion, engage it at a suitable distance 
from the end to ensure a good grip on it. The spindle 
is then turned by means of the tommy-bar 25. so as to 
| bring the conical wedge into action to force the pawls 
outwards to penetrate the rubber and grip the brass 
bush firmly. After this has been effected, the nut 22 at 
the outer end of the spindle is rotated so as to withdraw 
the spindle and with it the bush. (Accepted March 18, 
1942.) 





STEAM ENGINES, BOILERS, ETC. 


537,613. Emergency Trip Centrifugal Governor. 
Cockburns, Limited, of Cardonald, J. Rodger and T. 
| Grant, of Cardonald. (5 Figs.) December 27, 1939. 
The governor is suitable for marine and other steam 
turbine installations. A rotor 1 (Fig. 2) coupled to the 
rotor of a steam turbine carries a centrifugal plunger ° 
which, when the turbine speed exceeds a predetermine: 
maximum, opens a normally shut spring-loaded contro! 
valve 3 to admit pressure fluid to the cylinder of the 
valve-closing motor of an emergency steam stop valve 
The centrifugal plunger acts on the control valve 3 
through a system of levers 6, 7, 8, the lever 7 presenting 
a catch 7a normally engaging the lever 8. The latter is 


Fig.l. — 
LO 




















|adequate supply of water at the necessary head is 
;maintained. (Accepted February 25, 1942.) 
CATALOGUES. 


Currosion-Resisting Steela.— Messrs. Firth-Vickers Stain- 
less Steels, Limited, Staybrite Works, Sheffield, 9, have 
sent us a catalogue which describes the application of 
“ Staybrite " steels to chemical plant. A valuable feature 
is a table giving particulars of the effects produced by 
over 150 chemicals, foodstuffs, etc., upon different steels. 


Cable Fittings. 


EQUIPMENT. 


543,896. Extractor Tool. The British Power Boat | 
Company, Limited, of Southampton, and W. P. Bradbury, | 
of Southampton. (1 Fig.) August 16, 1940.—The | 
invention is a tool for extracting bushes from cylindrical 
housings when the housing has a shoulder against which 
the end of the bush abuts, so that its end surface is not 
accessible to receive pressure from an extracting tool in 
let, N.S.M. 10, describing their mining-type coupling the ordinary way. 10 is a cylindrical shell of a propeller 
boxes for cables for pressures up to 3,300 volts. These shaft bearing within which is vulcanised a longitudinally 
coupling boxes enable colliery electrical installations to be | grooved rubber bush 11. The shell is accommodated in 
standardised in regard to cable lengths and sizes, with a bore formed in the propeller-shaft bracket. The bore 
complete interchangeability. lis provided with a shoulder 14, against which the inner 

Plano-Milling Machines.— Messrs. Kendall and Gent lend of the shell abuts. The extractor tool for withdrawing 
(1920), Limited, Victoria Works, Gorton, Manchester, cutless bearings consists of a cylindrical body-portion 15, 
have sent us a catalogue describing their extensive range | | which is a fairly tight sliding fit in the rubber bush of | 
of plano-milling machines. These machines are supplied | | the bearing to be extracted, and is provided with a number | 
with one to four heads in various arrangements, the | of circumferentially spaced rectangular holes adapted to 
largest machine built, so far, taking work up to 12 ft. | receive pawls 17, which are provided with a sharp edge | 
long. | at their outer ends to pierce the rubber bush 11 and grip | 


| 
MACHINE TOOLS AND MACHINE-SHOP 


We have received from Messrs. British 
Insulated Cables Limited, Prescot, Lancashire, a pamph- 








in width, 8 ft. in height, and 28 ft. 








connected to a springeloaded plunger normally holding 
the valve shut against the fluid pressure on the inlet side 
of the valve. The construction is such that, when the 
centrifugal plunger trips the lever 6, the catch 7a is dis- 
engaged from the lever 8 so that the plunger is released. 
With this reduction of its spring-loading, the control 
valve is unseated by the fluid pressure on its inlet side, 
and thus admits pressure fluid to the cylinder to close 
the stop valve. The control-valve spindle projects from 
the valve chest through a flexible sealing diaphragm 13. 
The lever 6 is attached to one end of a short shaft 
journalled in a casing 24 enclosing the rotor, the lever 6 
presenting a free arcuate end located close to the periphery 
of the rotor so as to be swept by the centrifugal plunger 
when the governor trips. (Accepted June 30, 1941.) 
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of a pile should increase with its cross-section when 
driven to the same penetration into soil of similar 
characteristics, that increase in capacity would 
possibly result in less cost per ton of load-carrying 
capacity, and that other advantages would be 
secured. Before adopting large piles for this initial 
installation, comparative load tests were made on 


CONCRETE TRESTLE- 
BRIDGE CONSTRUCTION ON 
THE MISSOURI PACIFIC 
RAILROAD. 


Tus timber-trestle bridges which were employed 
extensively in the development of American rail-| parative tests have been made from time to time, 
ways are now being replaced, to a large extent, by | and it is the practice to make occasional tests on 
concrete structures. The use of timber in the early | a pile as driven in a structure whenever soil condi- 
days was mainly due to the facts that the raw | tions are questionable. 
material was usually available at no great distance| A panel length of 18 ft., centre to centre of bents, 
from site and that it provided the cheapest form | has been adopted as the standard for concrete-slab 
of construction. The important service which the | spans for ordinary trestle requirements, with heights 
railways played in the industrial development of | varying from 10 ft. to 30 ft. from base of rail to 
the United States was in many cases made feasible. | ground surface. The length mentioned was chosen 
only by limiting construction costs as far as possible | because the bent reaction closely approximates to 
When traffic does not exist, but has to be created, | the allowable vertical load of 55 tons each permitted 
the first consideration is the provision of a service, | on the three piles ; this figure, however, does not in- 
and if too elaborate a type of construction is contem- | clude impact. Live load is taken as 13,000 lb. per 
plated, the result may be that financial stringency linear foot of track, to which 100 per cent. is added 
will prevent the work from being proceeded with at | for impact. For flexure, a unit compressive stress of 


all. The timber trestle bridges were remarkable 1,000 Ib. per square inch is allowed in the concrete 




















pile heads and provide ample cover for the reinforc- 
ing bars, after allowing for slight irregularities in 
driving, and the top edges are fully chambered in 
order to prevent slab deflections and longitudinal 
movement from causing spalling. They are deep 
enough to ensure equal distribution of the applied 
load over the three piles and to provide anchorage 


the 16-in. and 24-in. octagonal piles. Other com-| for the bars tying-in with the pile heads, and 


are long enough to provide a restraining shoulder 
for the slabs. Streamlining the ends of the caps 
has proved practicable and offers less obstru¢tion 
to the flow of water through bridges. Caps for 
the bents of two-track structures are made con- 
tinuous, as indicated in Fig. 4. Abutment bents 
have end stops to prevent longitudinal travel of the 
slabs and usually have straight cantilever wings 
cast integrally with the cap, the wings being 
shaped on the inside to conform with the sides of 
the slabs. The continuous caps of abutment bents 
of two-track structures have a raised middle section 
which fits the sides of the slabs. 

The piles are designed primarily from the point 
of view of resisting handling stresses when they are 
lifted from a single point about 5 ft. from the end. 
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structures, of great technical interest, but many, no and a unit tensile stress of 16,000 lb. per square inch 
doubt, are now approaching the end of theireconomic | in the reinforcement. This impact allowance and 
life, while, in other cases, increases in locomotive | the unit stresses are conservative and permit con- 
weights and train loads have rendered them un- | siderable increase in future loading before it will be 
suitable for carrying present-day traffic. 

The Missouri Pacific Railroad, which is engaged 
in an extensive programme of concrete-trestle con- | 
struction, has developed an elaborate, largely | 
standardised procedure. The bridges which are 
being built represent both new work and timber | 
viaduct replacements. An interesting account of 
the whole organisation and methods of operation 


| 


bridges or restricting services. 


are used where necessary to avoid interference with 
existing timber bents. 

A half cross section of the standard 18-ft. slab is 
shown in Fig. 1, on this page. The slabs are made in 
pairs, each being designed to carry one half of the 
has been given by Mr. R. P. Hart, bridge engineer | track load and the sides are undercut to provide a 
to the railway, in Concrete for Railways, a publica- | bottom-bearing width of 5 ft. This distributes the 
tion of the Portland Cement Association, of Chicago. | bearing pressure uniformly, permits the use of a 
The railway company is manufacturing the piles and | shorter cap on the piles, and improves the appear- 
slab units from which the trestles are built. Octa- | ance. Variations from the standard necessary to 
gonal 24-in. pre-cast concrete piles have been | allow for curvature, multiple tracks, or other local 
adopted as a standard, and the first piles of this size | conditions, are made in the copings. Standard 
to be used by the company were driven at Boughton, | inside slabs for multiple tracks on 13-ft. centres have 
Arkansas, in 1932. Previous to that time 16-in. | low curbs sloping inward and are laid in close con- 
octagonal piles had been the standard. In this first | tact. Where track centres are greater than 13 ft., 
installation, three of the large piles were used per | the inside slabs have recesses in the copings into 
bent instead of the six 16-in. octagonal piles re-| which a cover slab is cast to close the opening. 
quired by the previous standard. Although other | The arrangement is illustrated in Fig. 2, a detail of 
users had previously driven piles even larger than | the cover slab being given in Fig. 3. Waterproof 
the 24-in. size adopted in situations where softness of | joints between slabs are made by placing two layers 
the ground necessitated long piles and the length, in | of a waterproof fabric and a 1-in. by 8-in. asphalt 
turn, required a large cross-section to enable them | plank in a recess provided for the purpose. The 
to be handled, it is believed that the trestle at | arrangement is shown in Fig. 4. For slabs on curves, 
Boughton was the first case in which piles of such a | two adjoining panels have a common chord, so that 
size had been chosen for driving into comparatively | only one end of each slab is skewed. 
firm soil. It was reasoned that the carrying capacity! The caps are made wide enough to embed the 
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It would be possible theoretically to reduce the 
amount of reinforcing steel by selecting pick-up 
points in such a way as to reduce handling stresses, 
but it is considered that freedom to load and handle 


necessary to consider either strengthening the | the piles without severe restrictions outweighs the 
Although a slab | advantages arising from saving in steel. The heavily- 


length of 18 ft. is standard, 17-ft. and 19-ft. spans | reinforced piles also resist the forces due to train loads 


more effectively. For ‘trestles of a height not 
greater than 18 ft. from the base of rail to the 
ground line, single bents are used throughout ; for 
greater heights, double bents are used about every 
150 ft. Where a combination of height with soft 
ground would give too great a longitudinal flexi- 
bility, ground collars, 3 ft. wide, 3 ft. deep and 
13 ft. 6 in. long, are provided. The construction of 
these collars is deferred until after the trestle is 
built, as they are provided only if lack of stability 
becomes evident. The collars also serve to in- 
crease the vertical bearing capacity of a bent in 
soft soils. 

The slabs and piles are made in the railway com- 
pany’s casting yard at North Little Rock, Arkansas. 
Work at the yard started on a comparatively small 
scale, but there has been steady expansion both in 
output and the equipment provided. The concrete 
is obtained from a ready-mixed concrete company, 
being delivered in trucks to hoppers at the top of an 
incline. From these it is taken to the casting 
platforms in pneumatic-tyred tipping barrows. The 
work is arranged so that a large number of similar 
units may be cast in succession. In the case of 
piles, a considerable number of the more commonly 
used lengths are made up in anticipation of require- 
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The slabs are made on a casting platform wide 
enough to accommodate a pair of split slabs and ‘ig.5. SECTIONAA ys 
long enough for twelve 18-ft. slabs. Structural-steel 
forms, built-up in short sections, are used. These 
are assembled in continuous lines, cross-forms being 
inserted at any point or angle desired in order to 
give the requisite length, or end skew, of the finished 
slabs. Part of the line of steel forms is shown in 
Fig. 15, on page 170, in which two of the cross-forms 
can be seen in place. The forms are made from }-in. 
plate supported by frames built of rolled sections. 
The frames can be seen clearly in Fig. 15. The forms 
are made up in sections 8 ft. long with four supporting 
frames to each section. These are anchored to the 
casting platform and are rigid enough to resist the 
lateral pressure of the wet concrete without ties 
across the top. Fig. 16 shows the slab reinforcement 

- in position in the form. It will be seen that the | 
coping is shaped by a wood form secured to the 
top edge of the steel form by arch-shaped clamps. 
The casting operation is illustrated in Fig. 17, which | 
shows how the centre recess is formed by means | 
of two longitudinal boards. Two completed half | 
slabs with the end forms removed, are shown in 
Fig. 18. | 

The piles are cast on a concrete platform in which 
timber cross-pieces are embedded for attaching the 
forms. The latter are of steel made up in sections | 
which are assembled end to end to make up a com.- | 
plete form fora pile. The three types of section used 
are illustrated in Figs. 5 to 10, on this page. A shaft | 
section, 6 ft. 8 in. long, is shown in Figs. 5 and 6, 
but sections 3 ft. 4 in. long, without the centre | 
frame, are also used. Piles of the required length 
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are obtained by setting the necessary number of | + Fig.3. _ + 0 
sections in line. They are prevented from spreading | ‘ Y of . 
at the bottom by means of wedges driven between = ' Vex2ex4“l,. 4 ; 
them and wood blocks secured to the timbers \Ze 
embedded in the platform and by the ties across Fy 
the top. As will be seen, the forms are open at | “ = £3. 
the top and bottom. When piles are being cast, | % = “e- O 
the bottom is actually closed by the surface of the , + , om 
platform on which the forms are lying. The top is | i 
left open and the concrete is poured through it. | t; Pl. No.5 Gauge 
The open top is well shown in the photograph of | ) 
some of the forms which is reproduced in Fig. 11, | t 
opposite. The point section, shown in Fig. 7, | [io ss 2 r - 
is of the same type of construction as the parallel | --92---»< 4 ge - =>} 2" e---110"--> "ENGINEERING" 


shaft section. The head form is illustrated in Figs. (7972.¢.) 
pe tell pthennatge an a — sag home is 1008 | curing conditions show a compressive strength of , of their technical staffs to devote the time and 
axis; the thick chamfered end plate ensures a | 3500 lb. per square inch. It is customary to keep | attention necessary for drawing up British stan- 
properly shaped head. The railway company attri- ja stock of piles of the more commonly-used lengths, | dards generally acceptable to manufacturers and 
butes the almost complete elimination of the shat-| and as this may be drawn on for most requirements, | users. On the other hand, the — oxpansi mn 
tering of heads during driving operations to the use it leaves the plant free to provide any special om machine test ay = -~ “ee ne 
of this head form and insistence on careful placing of | lengths which may be called for at short notice. mands, increases the desirability of oe » cia 
the concrete at the head. As this form may be set in The stock of piles and the method of lifting them stendesds of euange There 2 ¢ oubt 
any position in the shaft form, piles of any length | for shipment are illustrated in Fig. 14. ant Gee comme “ matter Wes be » sag. 
may be cast. The two head forms are shown in | (To be continued.) —— by the British Standards Institution, but 
: |in the meantime these charts enable data to be 





ar penne meey 2h. , ; collected and suggestions to be put forward for 
The reinforcing bars are built-up in the form of | |future consideration. The charts, however, are 
cages on tables, as shown in Fig. 12, ea LITERATURE. |by no means merely of interest as a contribution 


the assembly being slipped into the pile form |to the ultimate production of British standards ; 
through the head end before the head form is in | they may be made of immediate use in checking 
place. The cages are suspended from the top| Acceptance Test Charts for Machine Tools. Part II.|new machines as received and also in the main- 
cross-angles by Z-hooks to hold them in the correct London: The Institution of Mechanical Engineers | tenance of those already in operation. The charts 
vertical position and are prevented from shifting and the Institution of Production Engineers. [Price | qo not pretend to constitute a general instruction 
laterally by wire ties. The concrete is distributed 5s. 6d., postage included. } | book on machine-tool testing, but the “ Notes on 
by tipping barrows in the manner illustrated in |'THese charts have been prepared by the Research | the Application of Tests” and the section dealing 
Fig. 13. Work is begun at the head end and the | Department of the Institution of Production Engi-| with “ Measuring Tools and Methods Employed ” 
form filled locally, filling proceeding towards the | neers, but, as in the case of Part I of the same | should be helpful to maintenance and plant engi- 
tips. The concrete is compacted by internal vibra-| publication, have been issued jointly by that Insti-| neers, and the detailed information on the various 
tors, supplemented by hand puddling. The top| tution and the Institution of Mechanical Engineers. | classes of machine dealt with should assist them in 
surface is struck-off and finished by trowelling. The| Part I covered centre lathes, milling machines, | deciding what to look for and what to check. The 
forms remain on the piles for 24 hours after casting, | external grinders and radial drills. Part II extends | range of machines so far surveyed does not cover 
and when they have been removed, the piles are| the survey to capstan and turret lathes, boring | the whole machine-shop equipment, but constitutes 
covered with two thicknesses of burlap or canvas, | and turning mills, and surface grinders of various | an important part of it. 

which are kept wet by frequent sprinkling for at | types. We do not know that any great progress | . 

least three days. In winter, steam lines from a/| has been made in the setting up of generally agreed | 

stationary boiler are laid under the canvas and by | standards for machine-tool acceptance tests since| ELEcTricrry SUPPLY IN SYDNEY, N.S.W.—The 
keeping the valves slightly open the piles are kept | the publication of Part I in the spring of 1940,| number of units sold by the Sydney County Council 
both warm and moist. When the piles have attained | but there can be no question of the value of the | electricity undertaking during the year ended Decem- 
sufficient strength as indicated by compression tests | detailed survey of the whole field which is being | er ee 5 a pea 
on cylinders, which is usually after three days, they carried out by the Institution of Production Engi- | Pe ore a ae mog athe, a tae doh pam tage Rate 
are moved to the storage area. They may be shipped | neers. It has been argued, probably with some | to custoracrs to ng li 1-185d. per unit in 1940 
after seven days when the weather is normal, | justification, that machine-tool manufacturers are | to 1-155d. per unit in 1941, thus maintaining the down- 
providing that cylinders subjected to the same now much too busy to enable important members | ward trend of recent years. 
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Fic. 12. REINFORCEMENT ASSEMBLY. 


FOREMANSHIP DEVELOP- 
MENT IN GREAT BRITAIN. 


3y F. J. Burns Morton. 


I.—The Need for Development.—The term “ deve- 
lopment,” as here employed, includes all those 
special features for helping older and existing fore- 
men to improve themselves, as well as the more 
commonly known methods for training younger 
and prospective supervisors. Foremanship, it should 
| be explained also, is meant to comprise all those 
persons of either sex who exercise executive autho- 
rity in industry and who rank between the manage- 
ment and the workmen (or women), whether they 
are regarded as superintendents or supervisors, 
overseers, or charge-hands. Before development 
can begin, it is necessary that certain fundamental 

: a conditions should be accurately appraised. 

Fic. 13. Castine Prices with Tirrinc Barrows. First and foremost, employers must appreciate 
the nature and significance of executive work. It 
is common in manufacturing concerns to con- 
centrate entirely on technical processes, so that 
men are regarded as competent or otherwise in 
terms merely of their theoretical knowledge and 
practical skill. Thus, if a man is a good engineer 
he is regarded, ipso facto, as a good foreman or a 
good manager. It is inferred that organising 
ability, commercial capacity, and aptitude in 
managing workpeople is the mere exercise of 
|}common-sense to the technician, and requires 
neither special instruction nor particular qualities. . 
Consequently, the foreman is pitchforked, on 
appointment, into a type of work for which he may 
not be suited and for which he has received neither 
preparation nor guidance. Closely associated with 
such conditions is the contention that managers 
and foremen, like leaders, are invariably born and 
not made. This accounts for appointments where 

| the loss of a good workman becomes the gain of an 
indifferent foreman. It is a first condition of fore- 
manship development, therefore, that executive 

| competence be appreciated as highly important to 
the success of an organisation, and as requiring 
both specialised ability and training. ‘ 

| Secondly, it is generally accepted that efficiency 

|in any industrial undertaking depends on the 
proficiency of its personnel. Successful manage- 

Fie. 14. Pirte Stock YarpD. ment is ultimately determined by the ability of the 
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foremen, and the way in which that ability is 
applied in the daily execution of their jobs. Com- 
petent and experienced staff must be fully recog- 
nised as a valuable, and indeed indispensable, 
factor contributory to the company’s present and 
future well-being. Thirdly, as a preliminary con- 
dition of development, the foreman should be 
regarded as the central figure in workshop efficiency. 


It is important to recognise the immense personal | 


influence exercised by foremen upon the operatives 
and their productive capacity. In view of the 
limited guidance and instruction usually given to 
the foreman, which leave it largely to his own 
initiative to get the best possible results, it is more 
than ever necessary to ensure that foremen are cap- 
able of carrying out the policies and plans conveyed 
to them without constant and close supervision. 
Fourthly, it is essential to recognise that the 
standard of foremanship can and must be improved. 


There must be widespread belief in the efficacy of | 


suitable training. In this connection, it is im- 
portant to point out the substantial strides made in 
recent years to improve the professional status of | 
management. Not only have increasing numbers 
of managers received some formal training, but 
the development of managerial technique has been | 
assisted by the enormous growth of specialists in | 
planning, time study, labour control, and associated | 
subjects. It is reasonable to suppose that, if | 
managers can be improved, so also can foremen ; 
yet, until recently, the training facilities available 
for managers have not been made available to 
foremen to any large extent. As a result, there 
is an ever-widening gap between the up-to-date 
management and the neglected foreman. mane 
over, the benefits to be derived from improved 
standards of management are only partly effective 
if the staff of supervisory rank are unable to appre- 
ciate and. carry out the plans and policies pre- 
scribed, or to use effectively the machinery devised 
for departmental control. 

Fifthly, foremanship 


| 
} 
} 
| 
| 
| 


development must be 


ENGINEERING. 
of practical and everyday character, successful 
solutions are not commonly found in text-books or 
obtained by following a set formula, but are arrived 
at through the ability to see what is wanted, to 
reason out the best thing to do, and to get it done. 
Without expanding this aspect further, it can be 
said that what British industry requires of its fore- 
men is straight thinking, straight talking, and 
straightforward action. From the nature of execu- 
tive work it follows that, if the foreman is given no 
particular training, there is likely to be little, apart 
from the power implied in authority, to distinguish 


AuG. 28, 1942. 


demands a higher performance from each indivi«yg) 
but this can only be achieved by good foremanship. 
(4) to improve labour relations by instilling in th, 
minds of the foremen that the best results can on} 
be obtained by leading as opposed to driving 
Another large company, in contrast, have prefi-rre 
to confine themselves to two general and _ inter 
related aims—leadership and co-operation—\w hic) 
might well serve as the ultimate purpose of foremay 
ship development. 

Following the lines adopted by The British Asso 
ciation for Education in Industry and Commerce i; 


. 





him from those he has to supervise, and this is more 
especially pronounced when he has been raised from 
the ranks. 

In raising the general ability of the foreman, it 
is implied also that a development of character will 
take place to permit a more open-minded and | 
detached view of personnel problems, so that | 
progress and encouragement may replace prejudice | 
and pettiness, where these exist. The purpose of | 
development is to get men out of a rut, to stimulate | 
them with new ideas and a new outlook, and to 
suggest new methods of approach and new systems 
of operation. Foremen must become more receptive | 
and more adaptable ; they must be confident of | 
their ability in order to inspire confidence. In| 
management it is the man that counts most. If | 
he has ability and can apply it, if he has personal | 
influence and can use it beneficially, and if he 
knows what is wanted and can get it done—that is | 
much more important than anything else. 

Apart from these general and fundamental aims 
in developing the foreman’s efficiency, it is also 
necessary to acquaint him, through the discussion 
of concrete problems, with the principles and prac- 


When he! 


methods, and devices of operation. 


| becomes familiar with the reasons underlying pro- | 
| duction methods, as well as with the details of them, | 
| there is a greater possibility that he will regard | ship development might be conveniently regarded 


| ployed to obtain details of present practice. 
| sent to about a hundred firms known, or though, t 


drawing up their 1922 and 1928 reports on “ Educa 
tion for Foremanship,” a questionnaire was em 


It was 


have adopted training arrangements of one kin: o 
another. The possible sources of information ha ving 
been thus selected, the usually enlightening statis‘ ica 
analysis would be misleading in this case, ex ep 
that it emphasises that comparatively few com 
panies have treated the problem with anything 
approaching thoroughness; that (and possibly, 
because) a wide variety of measures have been 
adopted, with little uniformity or standardisation ; 
and that, although a deplorable apathy has existed, 
there have been signs in recent months, no doubt as 
the result of war conditions, of a sudden awakening 
to the importance of competent foremanship. While 
a few companies had found, in the war, grounds for 
discontinuing their arrangements, many other com 
panies had realised for the first time the importance 
of foremanship, and in consequence adopted means 
to develop their foremen’s qualifications. Although 
a number of progressive companies gave full per 
mission for their names to be used in connectior 


| tice of supervisory control. By various means it is| with specific methods, the majority have preferred 
| possible to instruct the foreman in the systems, |to remain anonymous. 


Therefore, in order t 
preserve uniformity, names of companies were not 
mentioned in the reports. 

For the purpose of general consideration, foreman 


accepted as the full responsibility of the higher | routines as tools facilitating supervision, rather than | from two aspects: firstly, improving older and 


management. 


ensure, and the task of the managers to plan for,| by discussing proposed improvements with him | and prospective foremen. 


It is the duty of the directors to| as instructions to be followed blindly. Then, too, | established foremen ; and secondly, training younger 


These may be regarded 


the continuance of profits in the future. A com-| before they are issued as definite orders, there is! as two distinct problems, differing chiefly in that, 


pany must be constantly aware of competition and 


| 


of the need for the possible extension of activities | tions and of overcoming resistance to change ; for | 
It is neces-| one of the basic purposes of foremanship develop- | 


and the continuous reduction of costs. 


every likelihood both of obtaining valuable sugges: | 


whereas the experienced foreman is best improved 
by measures taken internally by the company con- 
cerned with its own staff, the younger and less 


sary also to foresee the trend of organised labour| ment is to stimulate a progressive outlook, to | experienced foreman is best trained intensively by 
and to understand the need for more competent | engender a spirit of enthusiasm for improvement, | 


supervision. 


invest in executive staff as an industrial asset which | current affairs. 


will ensure, as far as possible, the certainty of profits. 
Managers, with their power to promote or disrate, | 


Directors must be determined to! and to keep the foreman advised and up to date on 


Although it has been universally thought unneces- | 


sary, hitherto, the idea is rapidly gaining ground 


outside educational institutions having specifi 
courses. It does not necessarily follow that the 
older foreman should not attend classes held under 
the direction of outside authorities ; indeed, with 
the growing frequency of courses arranged in con- 


nection with civil defence, the prejudice of older 
}men against lectures ought rapidly to diminish, 


retire or replace, encourage or discourage the|that a full explanation of social and economic 
foremen, cannot evade the full responsibility for| changes as they affect the particular company, 





development. 

Lastly, it is necessary to realise that successful 
training can only result from suitable selection of 
trainees. 


j and of their bearing on new labour policies and 
|new production methods, is both beneficial and 


inevitable, for many reasons. From such an 


If either established or prospective super- | explanation follows the opportunity for foremen 


visors are recognised as unlikely to improve under, | to discuss problems of practical and uniform appli- 


or respond to, training, it is better to face this fact cation. 
at the outset, so that the time and money are better | 


spent. It is possible, in some cases, that replace- | 
ments must receive prior attention. 


As the result of frequent and profitable 
discussions, the foreman learns what is required of | 
him, his self-confidence grows, his status is improved, | 
and his personal influence is extended. The primary | 


provided they meet there other men of comparable 
age, experience and status. Some of the larger 
companies carry out their own educational work on 
their own premises, and bear the entire cost. 
However, the separation of foremanship develop- 
ment into two chief considerations is useful in dis- 
tinguishing the differing methods employed, so long 
as it is borne in mind that younger foremen can and 
do attend conferences held by the company and 


The primary purpose of foremanship development | Purpose of foremanship development is to help the | that older foremen often attend courses at technical 


is to improve the foreman’s administrative capacity. | 
The aim should be, by adopting a form of training | 
suitable both to the industrial circumstances and 
to the type of person concerned, to raise the general 
standard of ability. Better supervisory performance 


| 





foreman himself to make the right decisions, pro- | 
perly and promptly, as though by second nature. 4 

The results to be expected from the adoption of 
suitable means for foremanship development can | 
be summarised as : (a) better understanding between | 





institutions. The important point is that the com- 
pany must acknowledge and accept the full responsi- 
bility for the development of their supervisory 
force and, therefore, must select and prescribe those 
methods best suited to their particular requirements. 


is to be achieved by improving the powers of obser- | management and foremen ; (6) improvement in the} Whether such activities are confined to internal 


vation and developing the capacity for industrial | 
reasoning. Those authorities in this country who 
have given special consideration to foremanship | 
agree that, fundamentally, the root cause of poor | 
supervision is the low standard of education and 
narrow outlook commonly prevailing among fore- 
men. It is not lack of experience, but the inability 
to profit from experience, which gives the greatest | 
cause for anxiety, for, while the latter endures, | 
there is no hope for eventual improvement. In 
industry, identical information concerning a pro- 
blem frequently confronts workman, foreman, and 
manager alike, but what distinguishes, or ought to 
distinguish, the respective grades is the interpreta- | 
tion, and consequently the solution, of the problem. 
After all, with most workshop and factory problems 


ship Training in the 


executive capacity of the foremen ; and (c) higher | 
production and more teamwork from the opera- 
tives.* 

It is important to set down clearly the purpose | 





with 80 foremen. They are: (1) to transmit the | 
company’s policies and plans; (2) to broaden the 


|outlook of the foremén and make them more | promotion as an inducement to training. 


. * * . | 
improve the standard of supervision—industry now | 





* For further details under this head, see ““ Foreman- | 


United States,” by F. J. Burns | 


Morton, ENGINEERING, vol. 152, page 303, et seq. (1941). | 


conferences or enlist the facilities of the technical 
college, the responsibility for training foremen rests 
entirely with the company concerned. Training 
should not be left haphazardly, as in the past, to 


| to be served by foremanship development, and it is | the inclination of those wishing to improve them- 
| therefore relevant to state briefly the objects of selves, but should be regarded as the privilege of 
| the training scheme adopted by a large company | those chosen to be trained. 


While promotion to the 
rank of foreman should not be possible without 
proper training, there is no need to offer or promise 
It is far 


| receptive to new methods of management ; (3) to| better for individual companies to select their 


trainees from among suitable applicants, and then 
to prescribe the intensive course that is most likely 
to meet their specific requirements. 


(To be continued.) 
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PROTECTIVE PAINTING 
STRUCTURAL STEEL.* 


(Concluded from page 145.) 


OF | 


AnoruER alternative, where pickling or shot-blasting 
is impracticable, consists in endeavouring to maintain 
intact mill scale on the steel before painting. This 
can be done to some extent by taking steps to avoid 


undue exposure of the steel to the weather and by | 
applying @ thin protective coating to the surface at the 
first available opportunity. Of the available materials 
none functions so well as red-lead paint. Thick coats | 
of oi! should be avoided; they are objectionable, 
because they set to a hard mass which it is difficult | 


but desirable to remove before the application of the | 
priming coat proper, and which also interferes with 
marking and welding operations in the fabricating 
shop 

It must be realised that surfaces which are completely 

wered with intact mill scale cannot be obtained with 
ertainty over large areas under practical conditions, 
dance the mill scale rarely forms a complete covering | 
{the bare metal. There is, too, a tendency for the 
mill scale to rise in places beneath the paint film, and 
cause blisters or failures. Hence, although good results 
may sometimes be obtained by painting over mill | 
sale, the Sub-Committee does not recommend the 
general adoption of this procedure; in fact, the} 
earlier tests of the Main Committee, which have been 
in progress for a long period, have shown that it gives 
worse results than pickling or shot-blasting, although 
better than weathering. 

Treatment of Galvanised Steel or Sheeting.—As a rule, 
paints do not adhere well to freshly galvanised steel, 
although they do so to zine coatings applied by the 
metal-spraying processes. Consequently, it is neces- | 
sary to prepare the surface of new hot-galvanised steel | 
before painting it. In order to obtain uniform results, 
the safest and most rapid method is to etch the 
galvanised surface, and for this purpose the following 
solution has been found suitable? : 


Per cent. 


Commercial hydrochloric acid... 5 by volume. 
Carbon tetrachloride... = at 5 

Toluol ee 30 

Denatured alcohol 60 | 


be 





| painting costs. 


ENG 


= Lhd... 


these costs to the cost of the actual paint materials 


will naturally vary from one job to another, but as | 


an illustration it may be noted that, in the case of some 


steel exposure stands used by the Committee, the cost | 
of labour for cleaning and painting was 6-2d. per | 


square foot as compared with 0-55d. per square foot 
for the paints themselves. This gives a ratio of 11 
to 1, and, regarded from this angle, even appreciable 


| differences in the price of paints per gallon will be 


seen to have but a small proportional effect upon the 
The choice of paints, therefore, should 
not be made solely on a price basis, quality or pro- 
tective power being the first criterion. In this con- 
nection it has been shown by other investigators that 
the addition of unlimited amounts of extenders (that 
is, of pigments chosen for the purpose of cheapening 
the paint) to red-lead paint has a deleterious effect 


upon the protective value of the paint when the | 


quantity added exceeds a maximum percentage. 
Certain pigments, however, are sometimes added for 


technical reasons—for instance, to prevent settling | 
or to ease application—and, provided that care is| 
used in the choice of the additional pigment, it is often | 


sound practice to do this. For example, one large 
commercial concern specifies that a red lead and 


| graphite mixture shall be used as a priming paint 


instead of pure red lead. They claim that this has 
the advantage of reducing the weight of the paint 
per gallon from between 28 lb. and 32 lb. to about 
20 Ib. and is accompanied by much greater ease of 
application and the absence of settling. Indeed, al- 


| though what has been said concerning the uncontrolled 


admixture of extenders with red-lead paint can be 
generally applied, often a paint containing mixed pig- 
ments is superior to one containing any one of them singly. 

All the painting tests conducted by the Main Com- 








Painting procedures and the choice of paints for 
underwater or underground work do not come within 
the general scope of this paper, which relates solely to 
protection against atmospheric corrosion. These sub- 
jects are, however, being investigated by other Sub- 
Committees of the Corrosion Committee, namely, the 
Marine Corrosion Sub-Committee and the Sub-Commit- 
tee on the Corrosion of Buried Metals.* It is hoped 
that in due course these sub-committees in their turn 
will be able to issue similar recommendations for the 
protection of steelwork in these other fields of service. 

Painting Procedure.—In order to obtain the vest 
results all painting should be carried out under dry 
conditions when the air is reasonably warm, say, 
60 deg. F., or more, and the humidity is not unduly high, 
say, below 90 per cent. If possible, the operation 
should be conducted under cover; this clearly cannot 
be done when repainting existing structures in the open, 
but, with few exceptions, there is no reason why the 
initial priming coat of structural steelwork should not 
be applied under cover. It is obvious that difficulties 
must arise in applying these considerations in practice 
and that it may sometimes be impossible to adhere to 
| them closely, particularly under war conditions. Never- 
theless, in many cases, by giving a little thought to the 
| matter, much can be done to ensure that the painting 
| of steelwork takes place in favourable circumstances. 
| It is difficult to give a final answer to the question 
| whether, spray-painting or brush-painting gives the 
better results. The fact is that a strict comparison of 
the two methods of painting is not always possible. As 
regards speed, in the majority of cases the advantages 
undoubtedly lie with spraying; on the other hand, it 
has to be appreciated that certain types of lead paints 
are only suitable for brush application. As against 
this, other types of materials, such as cellulose finishes, 











TABLE I.—PERCENTAGE COMPOSITIONS OF CORROSION-INHIBITING PRIMING PAINTS FOR IRON AND STEEL. 
| White Lead Rood Red Oxide 
ingredient. Red Lead. | White Lead. and Zinc Chromate “* Blue Lead.”| and Zinc 
| Oxide. P | Chromate. 
| | 
7 ——— we an ! 
| Pigment 80 77 78° 66 | Ot 69t 
Raw linseed oil 5 _ 
Refined linseed oil , 14 6 ” 16 _ 13 
Boiled linseed oil . 4 ea . 4 2 9 i 16 4 13 
rurpentine ‘ 1 4 
White spirit = : 3 - 2 
Driers ne - “s 1 1 1 | 2 1 3 


The solution should applied with an oil-free 
brush, and after the surface has dried, it should be wiped 
wer with a clean dry rag. It is sound practice when 
artificial etching is not used to allow galvanised steel 
weather in the open for some months prior to 
painting, but it is questionable whether such treat- 
ment entirely achieves its object if the period of weather- 
ing is restricted. On the other hand, under normal 
conditions, the painting of new galvanised sheeting 
can be deferred with safety until it has been in use for 
some months. The average galvanised sheet carries 
approximately 0-75 oz. of zine per square foot of 
surface; heavier coatings, up to practically double 
this amount, can be obtained. The rate of corrosion 
of zine in average industrial atmospheres is about 
0-2 oz. per square foot per annum, so that, in the 
absence of factors leading to local attack, uniform 
coatings of the average thickness should last for about | 
four years; in rural atmospheres the life should be 
several times greater. 

Under normal conditions of atmospheric exposure, 
the rate of corrosion of zinc is approximately ten to | 
fifteen times less than that of steel. An exception to 
this is where the material is exposed in enclosed and 
polluted conditions, such as railway tunnels, where 
zine may be as corrodible as steel. Apart from the | 
increase in the corrosion resistance of the surface, the | 
use of galvanised steel or sheeting as compared with | 
that of non-galvanised material has the great advan- | 
tage of ensuring that the paint is applied over a good 
surface, free from rust, and that the painting can be 
carried out labour becomes available. Although 
the Sub-Committee’s experiments in this field are still 
in an early stage, attention may be drawn to the | 
undoubted usefulness of sprayed-metal coatings, parti- 
cularly of aluminium and zinc, in conjunction with 
paints; more use of this method of protecting steel 
will undoubtedly be made in the future. 

Choice of Paints for New Steelwork.—An analysis of | 


to 


as 


the costs of protective painting will often show that 
the cost of the paint forms only a small proportion of 
the total costs, especially in the case of the painting 


of completed structures, where the costs of cleaning 
and scaffolding are often paramount. The ratio of 


* Report submitted by the Protection Coatings Sub- 
Committee (of the Joint Corrosion Committee of the 
Iron and Steel Institute and the British Iron and Steel | 
Federation) at the annual general meeting of the Iron | 
and Steel Institute, held on Thursday, May 7, 1942. | 
Abridged. 

t Difficulty may be experienced in obtaining the sol- | 


vents required for this solution in the present emergency. 


| micaceous iron ore. 








* White lead 52 per cent., zinc oxide 26 per cent. + This pigment is obtained by the controlled oxidation of galena; approxi- 


mately one-half consists of lead sulphate, one-third of lead monoxide, and the remainder of lead sulphide, zinc oxide, etc. 


of iron 53 per cent., zinc chromate 16 per cent. 

mittee and its Sub-Committee have agreed in showing 
that the best results are obtained when the paint 
applied directly to iron and steel is pigmented with 
materials that repress the tendency of the steel surface 
to corrode; paints of this type are known as “ in- 
hibitive ” paints. For example, in the Derby tests it 
has been found that specimens painted with one coat 
of red-lead primer and one coat of red-oxide of iron 
finishing paint have been more efficiently protected 
than similar specimens painted with one coat of red 
iron-oxide primer, and one coat of white lead + zinc 
oxide finishing paint. 

The following pigments are known to have inhibitive 
properties: red lead, white lead, lead chromate, 
blue lead (basic sulphate of lead), zinc chromate and 
other sparingly soluble chromates, zinc dust and 
possibly zinc oxide. The Committee’s tests have shown 


| that the most effective of these primers for general 


use is red lead and that chromate pigments are not 
on the whole quite so good ; they give good protection 
in rural and marine atmospheres, but are inferior to 
red lead in industrial atmospheres. The relative 
efficiency of the remaining pigments has not been 
established with certainty. A few suitable formulations 
are given in Table I. There is no point in priming 
galvanised sheets with red-lead paint unless they have 
been damaged or so badly corroded as to expose the 
steel base, since the zine coating itself inhibits the 
corrosion of steel. Prepared tars and bituminous paints 


|often give good results on properly prepared gal- 


vanised sheets, but if an oil paint is required red oxide 
of iron can be used. 

The best general finishing paints available in quantity 
for use over red lead are red oxide of iron, white lead or 
During the war emergency par- 
ticularly, alternatives to the linseed-oil paints men- 
tioned should be considered ; chief among these will 
be tar paints. The merit of tar, especially in coastal 
and marine conditions, has already been established, 
and the extended use of tar should be considered as a 
means of reducing imports, while at the same time 
maintaining the protection of structures undiminished. 
Red lead and tar used in combination provide excellent 
protection; one coat of red lead followed, after an 
interval of not less than one month, by one coat of tar 


| which has been neutralised with lime and treated with 
tallow is a scheme which has been used with much | 


success, 





t Red oxide 


are best suited to spray application. It is possible, 
with the types of paint normally employed in the 
painting of structures, to obtain a more uniform coat- 
ing by spray application than by brush, and there is 
abundant evidence to show that brush marks in films 
applied by brush constitute sources of relative weakness 
in the film asa whole. The discussion may be summed 
up by the statement that the best practical results will 
be obtained by making intelligent use of both processes. 

It has been shown above that the guiding principle for 
ensuring success in protection by painting is that no 
rust should be allowed to form beneath the original coat 
of paint; the same principle holds good so far as 
repainting is concerned. In other words, an existing 
paint film on structural steel should never be allowed to 
deteriorate to such an extent that rusting occurs 
beneath it, for, if this happens, extensive cleaning-down 
and scraping to the bare metal will be necessary. More- 
over, since it is impracticable to pickle an erected 
structure, a clean metallic surface will be unobtainable 
(unless, of course, shot-blasting is resorted to, which is 
costly and not always practicablet). This means that 
the coating applied on repainting will have a shortened 
life ; in fact, the evil may not be completely eradicated 
until the structure has been repainted several times. 

As soon, therefore, as the paint film itself begins to 
show signs of failure, whether by “ chalking,” cracking 
blistering or under-rusting, an additional coat of paint 
should be applied over it. If failure is adjudged to 
have occurred as a result of blistering or under-rusting, 
the latter of which will be revealed by rust stains, care 
should be taken to make sure that the old paint film is 
perfectly sound and adherent; if not, it should be 
removed. It must also be borne in mind that the 

| development of chalking is a natural process in the 
weathering of certain paints, and does not necessarily 
mean that they have lost their protective value to the 
lextent of justifying repainting. If corrosion has 
| occurred in isolated places, the surface should be cleaned 
down as thoroughly as possible and primed with an 
|inhibitive primer; these areas might with advantage 
| receive an additional coat of finishing paint. Paint ina 





| * The latter Sub-Committee is working in collaboration 
| with the Committee on Soil Corrosion of Metals and 
| Cement Products of The Institution of Civil Engineers. 

+ As previously indicated even shot-blasting may not 
| be entirely satisfactory if the surface is heavily rusted. 
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sound condition should not be unnecessarily removed 
If, as should be the case, the old paint film is firm 


and adherent, no elaborate surface preparation is 
necessary ; in the optimum case, a simple washing-down 
with bristle brushes and clean water should suffice. 


The paint should naturally be allowed to dry thoroughly 
before the new paint is applied. If the paint film is 
sound but contaminated with oil or grease, it should be 
wiped with a rag dipped in white spirit to remove them 
If deterioration of the old paint film has been allowed 
to take place and actual rusting has occurred, it may be 
necessary to remove the old paint as well as the rust. 
A flame-descaling process may be useful in this connec- 
tion; in essentials this consists in burning off the paint 
with a wide, multi-jet oxy-acetylene burner, which is 
passed over the surface of the structure. The steel is 
heated and is painted while it is still warm. Although 
final experimental evidence is not yet available, there is 
reason to believe that the deleterious effect of any 
remaining rust is diminished by this treatment. Failing 
these methods, resort must be had to hand-cleaning by 
means of hammers, scrapers and wire brushes, which is 
an expensive process when effectively carried out. The 
operation can be facilitated by the use of mechanical 
tools, such as portable grinders and wire brushes 

If it is necessary to remove the old paint film it will 
clearly be advisable to use the same painting system as 
that used for initial painting, i.e., give one or two prim- 
ing coats of inhibitive paint followed by one or two coats 
of finishing paint ; the process should normally consist 
of not less than three coats but preferably four. If the 
old paint is sound it will be unnecessary to apply any 
further inhibitive paints, except to bad areas as previ- 
ously mentioned. In general, one or two coats of paint 
may be applied, which should be similar in composition 
to the original finishing paints. 

Considerable trouble is experienced from the corrosion 
of structural steelwork and steel sheets used for the 
structures erected over blast-furnaces, coke-ovens and 
the like in order to prevent the emission of glare from 
these plants during black-out hours. This results from 
the fact that the steel is subjected to high concentrations 
of corrosive gases and steam at temperatures well above 
the normal. The combination of corrosive gases and 
elevated temperature is such as to cause breakdown of 
many of the most usual protective coatings and prema- 
ture failure of the sheets. The Committee has been 
investigating the problem and has made progress in the 
choice of suitable protective coatings for the purpose. 
It would be inexpedient to give details of the results in 
a publication such as this, but the information will be 
supplied to bona fide engineers or works managers experi 
trouble from this cause. Inquiries should be 
[ron and Steel 


encing 


addressed to the Secretary of the 
Institute. 














AIRSCREW PITCH-CORRECTING 
MACHINE. 


Amone the interesting machines employed in the 
maintenance of the aircraft of Messrs. British Overseas 
Airways Corporation, Airways House, London, S.W.1, 
to which brief references were made on page 410 of the 
previous volume of ENGINEERING, is the apparatus 
for correcting the pitch of propeller blades which have 
suffered damage, illustrated in Figs. 1 and 2, on this 


page. The machine is hydraulically operated and 
is a self-contained unit, although the hydraulic 
pump and its driving motor are not shown in the 


illustrations. The pump and motor are normally 
situated under the girders forming the bed of the 
machine. This bed, it will be evident from both illus- 
trations, is constructed from a pair of deep joists 
connected together with thick plates bolted to the top 
and bottom flanges. The pitch of the bolts may appear 
to be unnecessarily close, but it has been adopted to 
ensure that no lateral movement of the bed occurs, the 
whole forming a rigid box-section structure. At the 
front end, on the left in Fig. 1, the bed rests on, and is 
attached to, a rigid stool, which carries the 
hydraulic cylinders providing the power for setting the 
blade to the correct helix angle. The rear of the bed 
is supported by a splayed angle-iron frame. 

The blade is held in a pair of vices, each of which 
has two screwed clamps with double crank handles and 
fitted at the ends with cylindrical blocks which can 
adapt themselves to the blade curvature, since they are 
attached to the clamps by ball-and-socket joints. The 
vice at the front end of the machine is carried on a 
pivoted frame so that it can be tilted in a vertical 
plane at right angles to the axis of the bed, the tilting 
being effected by the hydraulic cylinders shown in 
Fig: 2. The vice seen on the right in Fig. 1 does not 
tilt, but is attached to a rigid box-section saddle, which 
can be adjusted longitudinally along the bed. The 
blade to be corrected is first placed on a blade angle 
table and marked off into stations 6 in. apart. The 
operator then reads off the angles at the different 
stations by means of a device embodying a protractor 
and marks off at each station the direction in which 
the blade has to be twisted and the degree of twist 
required to restore the original helix angle. 

The blade is then inserted in the machine and 
clamped as shown in Fig. 1, its position in the vices 
being determined by the nature of the correction 
required. The hydraulic cylinders are controlled by a 
duplex valve actuated by a single lever, which, when 
vertical, as seen in both illustrations, is in the neutral 
position. The construction of the valve will be clear 
from the end Fig. 2. Movement of the lever 
to the left admits pressure above the piston of the 


also 


view, 





cylinder on the left and below the piston of the eylir 
right, so that the front twisted 

counter-clockwise direction. Movement of the lev 
to the right has the contrary effect. Since the bla 
is held rigidly in the rear vice it is twisted through t 
required angle, the exact amount of twist given lx 
indicated by a pointer attached to the pivot of the fr 
a quadrantal graduated sca 
This scale is visible in Fig. 2, behind the 
attached to the top plate of the bed, but the point 


on the vice is 


vice and moving over 


lever a 


is masked by the lever; it can, however, be dist 
guished in Fig. 1. The lever when released return 
automatically to the central position. The point 


indicates the amount of twist given by the moveme 
of the lever and will also show whether any spring ba 
takes place when the pressure is released 








REPAIR OF BOMB-DAMAGED 
HOUSES. 


THe extent to which a bomb-damaged house ca 
be repaired may be from examination 
the site, provided the person making the examina 
tion has a thorough knowledge of all the factors ir 
volved. Hitherto, one of these factors, namely, the 
strength of damaged walls, has indeterminats 
but Wartime Building Bulletin No. 21 recently issue 
by the Building Research Station of the Department 
Scientific and Industrial Research, and entitled Not 
on the Repair of Bomb-Damaged Houses, provides 
considered data which should prove of great use, since 
they are the results of laboratory and field tests 
These tests may be briefly classed in three groups 
namely, those on cracked’ walls, those on walls 
with an initial buckle, and those on eccentricalls 
loaded walls. The account is very fully illustrated by 
reproductions of photographs of actual damage and 
by sketches. The suggestions made regarding methods 
of repair are thoroughly practical, but the bulletin does 
not lay down hard and fast rules, the ultimate deci 
sion as to stability resting with the qualified expert 
on the spot. It appears that the extent of damage that 
can be tolerated from strength considerations is greater 
than might have been supposed. It may be noted 
that no tests for strength and stability have yet been 
made on repaired walls, though such tests are under 
consideration. Since damaged houses are generally 
anything but watertight there is risk of dry-rot develop- 
ing. This should be arrested at once, and a section 
of the bulletin is devoted to the subject. The bulletin 
may be obtained from H.M. Stationery Office, Kings- 
way, London, W.C.2, at the price of 1s. net. 
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6§8-IN. CENTRES GENERAL 
PURPOSE LATHE. 


THE noticeable trend towards simplicity in lathe 
design is well exemplified in the new pattern of 63-in. 
centres general purpose lathe illustrated on this page 
and made by Messrs. Stanley Machine Tool Company, 
Limited, New Bank, Halifax. The lathe is intended 
for facing, turning, and screw-cutting, the gap in the 
bed giving increased capacity for the first-mentioned 
operation. The swing over the bed 13} in., and 
that in the gap is 24 in., the width of the gap per- 
mitting work 7} in. deep to be handled. The swing 
wer the saddle is 8} in., and the maximum length 
admitted between centres 2 ft. 10 in. There are 
eight spindle speeds and standard Whitworth screws 
of from 4 threads to 56 threads per inch can be cut. 
The cutting feed rate is five times the screwing rate ; 
that is to say, if a screwing rate of four threads per 
inch has been selected and the feed box set accordingly, 
when the cutting feed shaft is engaged the feed rate 
would be 20 cuts per inch. Although simplicity of 
operation and robustness in service have been aimed at, 


18 


is 


the constructional methods are in accordance with 
the most modern requirements; for example, the 
lathe is built to Schlesinger limits of accuracy, of 


which a test certificate specifying the actual measure- 
ments made can be provided if desired. The spindle 
runs in pre-loaded Timken taper-roller bearings, and 
ther refinements are incorporated in the design. 

The bed is continued under the headstock and is 
carried on a cabinet base containing the driving motor 
at the headstock end and on a pedestal at the tail- 
stock end. The motor is of 3 h.p., the drive being 
transmitted through a V-belt to a single pulley, and 
the drive to the first pinion being interrupted by a 
multiple-dise friction clutch, which gives easy and 
smooth starting. The pulley shaft is mounted on ball 
r roller bearings. With a pulley speed of 600 r.p.m., 
1 useful general-purpose range of spindle speeds of from 
> r.p.m. to 620 r.p.m. is obtainable in eight steps in 
geometrical progression. If a two-speed motor 
employed, two sets of spindle speeds are available, the 
total range being then from 23 r.p.m. to 825 r.p.m. 
he spindle speed changes are obtained by means of 
the three levers seen on top of the headstock. Indi- 
cating letters on the front of the headstock are repro- 
duced in groups on a tabular plate below them, the 
disposition of the levers according to the grouping on 
the plate giving the particular speed desired. The 


Is 


spindle is machined from a carbon-steel forging and 
has a central bore 2} in. in diameter. The headstock 
gears are of heat-treated nickel-chrome steel and have 
generated profile teeth. All the headstock shafts are 
mounted in pre-loaded roller bearings at the ends and 
in ball bearings in the middle. The sliding gears are 
mounted on six-splined shafts. The gears are self- 
lubricated, the oil level in the headstock sump being 
indicated by the gauge seen to the left of the motor 
control push-buttons on the side of the headstock. 

The feed box is mounted on the side of the bed below 
the headstock, and the gears are driven from the main 
drive through change wheels. These are protected by 
the removable cover seen to the left of the feed box, 
but the gears provide an adequate range of feeds for 
all normal work without changing the end wheels. 
The cover, however. enables the wheels to be changed 
for special jobs. The long lever to the right of the 
feed box is the headstock control lever and the short 
lever to the left of it is for engaging the feed screw. 
The gate lever near the centre of the box selects the 
feeds, for either machining or screw cutting, in con- 
junction with the lever on the left of the box. This is 
set in one or other of three positions denoted by letters. 
The sequence of the letters to give particular pitches of 
thread or feed rate is indicated on a tabular plate 
above the lever. The horizontal lever above the plate 
reverses the motion of both the leadscrew and the feed 
shaft. Changes are made by sliding gears on splined 
shafts. A slipping clutch is fitted to the feed shaft. 

The saddle is provided with a box-type apron and a 
compound slide. The slide is traversed for surfacing 
by a handwheel which is fitted with a directly-indexed 
micrometer dial having cursors for repeating four 
diameters when turning. The tool post is carried on 
the upper slide, which has a covered screw and can be 
set at an angle for taper turning. The large handwheel 
on the apron is, of course, for hand traverse along the 
bed and a travel dial which can be set to show the 
amount of saddle movement along the bed in inches is 
provided. The automatic surfacing feed of the slidé is 
determined by pulling out the knob seen on the apron 
immediately below the slide handwheel. When this 
knob is pushed in, the automatic saddle sliding motion 
is engaged. This is a selecting movement only, the 
actual feed engagement being effected by the lever | 
visible directly below the knob. The similar lever on | 
the left is for engaging the screw-cutting motion. The 
drives are through drop worms and_hollow-toothed | 
wormwheels. The motions are fully interlocking ; thus, 


the screw-cutting motion cannot be engaged or dis- 
engaged unless the other motions are out of action. The 
saddle slides on three flat ways of a total width of 10}in. 
The tailstock can be set over for taper turning. The 
centre has an adjusting handwheel and locking lever 
and is of more or less conventional type except for the 
design of the ribs which are disposed to take the thrust. 
The cutting-lubricant supply is provided by an electri- 
cally-driven pump, seen in the illustration at the tail- 
stock end of the bed, which is fitted with an adequate 
trough and swarf tray. The Schlesinger tests applied 
after the lathe has been well. run in are twelve in 
number, and cover the straightness and correctness of 
level transversely of the bed ; parallelism of saddle and 
tailstock movements ; truth of running of workspindle ; 
parallelism of spindle with bed ways; parallelism of 
tailstock centre with ways; and parallelism of work 
between centres with ways. The permissible error 
varies according to the particular test made, and is in 
all cases very small; for example, a mandrel 12 in. 
long held in the spindle must not run out of truth 
from the centre at the free end by more than 0-0008 in., 
and the ways must be straight in the longitudinal 


| direction on the apron side to within 0-0008 in. in a 


length of 40 in. 





WELDING CALCULATOR.—Welding operators who use 
Philips’ electrodes can obtain much useful data regarding 
them from a form of welding calculator 
recently issued by the firm. This consists of a rotatable 
dise of card in a stout envelope provided with a number 
of windows in each side. On rotation of the card to show 
the thickness of plate to be welded, one set of windows 
gives the conditions suitable for the job when using 
the Philips Type 50 high-speed electrode, indicating the 
type of joint, the number of runs necessary for different 
gauges of rod, the consumption of electrode per foot of 
weld, the welding current strength, energy consumption, 
and so on. The thicknesses of plate covered range from 
20 S.W.G. to lin. The other set of windows shows the 
chief properties of the various electrodes, indicating, for 
example, the limits of current, the tensile strength and 
elongation of the deposited metal, its Izod impact value, 
Brinell hardness, etc. The calculator is obtainable from 
the Publicity Department, Messrs. Philips Industrial 
(Philips Lamps, Limited), Century House, Shaftesbury- 
avenue, London, W.C.2. 


convenient 
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HELIUM AND ITS APPLICATIONS. 


THE properties and uses of helium are well known ; 
it is a colourless, odourless, non-inflammable and 
exceedingly light gas, having a specific gravity of only 
0-139 (air 1-0). On account of its non-inflam- 


mability, it has been used for many years for filling | 


airships and balloons, since it is only twice as heavy as 
hydrogen and possesses 92-6 per cent. of the lifting 
power of that gas. Helium, however, has other 
applications; mixed with oxygen it is employed to 
prevent deep-sea divers from suffering from * bends ” 
(a form of paralysis resulting from a rapid change of 
pressure) and to mitigate caisson disease. Helium- 
oxygen mixtures are also employed in medicine for 
the treatment of asthma and other respiratory affec- 
tions. Helium occurs as a constituent of natural gas 
and is extracted in large quantities at an installation 
owned and worked by the United States Bureau of 
Mines, at Amarillo, Texas, to which reference has been 
made on several occasions in our columns. The process 
employed, we understand, simply involves the separa- 
tion, or isolation by low-temperature fractionation, of 
the helium from the other gaseous constituents. 

Since the establishment of the Amarillo plant in 
1929, the Bureau has been responsible for the production 
of upwards of 100 million cub. ft. of the gas. The 
installation, however, had not been operated at its 
maximum capacity until last year when the course of 
world events brought increasing demands for helium. 
In order to supply these demands the plant at Amarillo 


has recently been considerably extended, and it is| 


anticipated that the production this year will be several 
times larger than that for 1941. In addition, a new 
helium-producing plant, the exact location of which is 
not stated, has been decided upon. 
supplies of helium-bearing gas from an existing pipe 
line which conveys natural gas to a distant site where it 
is consumed as fuel. Arrangements have also been 


made for conducting systematic surveys of other fields | 


which may become a source of helium in commercial 
quantities, and engineers and geologists on the staff 
of the Bureau of Mines are conducting this work. To 
meet the cost of all these developments the United 
State Congress recently voted a sum of 4 million dols. 
It is satisfactory to find that the Bureau of Mines has 
made every endeavour to maintain the price of helium 
low and that this has steadily fallen during the three 
years 1938 to 1940. In this last year the cost per 
1,000 cub. ft.. exclusive of service 
11-17 dols. to medical users, 11-73 dols. to scientific 
users, and 13-14 dols. to commercial firms. 





MANUFACTURE OF ALLOY STEELS IN INDIA.—We are 
informed that a works for the production of alloy steels 
not hitherto made in India has recently been completed. 
The plant, which has been financed by the British Govern- 
ment, will produce alloy steels required in increasing quan- 
tities for the manufacture of munitions. 


THe INSTITUTION OF ELECTRICAL ENGINEERS.—The | 


session of the Institution of Electrical Engineers com- 
mences on October 1 in each year. Previously, how- 
ever, the opening meeting, for the delivery of the Presi- 
dent’s inaugural address, has not been held until towards 
the end of October and the opening meetings of the 
technical sections, for the delivery of the chairmen’s 
addresses, have not taken place until November. It is 
now felt that it would be an advantage, particularly 
under present conditions, for the Institution meetings 
to commence earlier, and, in the forthcoming session, 
the first ordinary meeting will be held on October 1 and 
the opening meetings of the technical sections will take 
place in that month instead of in November. Further, 
as @ war-time measure, no meetings will be held during 


the greater part of December and January, when the | 


“ black-out " is at its earliest. Details of the arrange- 


ments for the first half of the session will be announced | 


shortly 
AIR-MAIL CORRESPONDENCE FOR SOUTH AMERICA. 

The Postmaster General draws attention to the correct air- 
mail postage rates for correspondence for South America, 
about which some misapprehension seems to exist. The 
collection of surcharges on underpaid correspondence 
has given rise to complaint. Air-mail letters for the 
Argentine, Bolivia, Brazil, Chile, Paraguay and Uruguay, 
intended for transmission by air throughout, should be 
prepaid at the rate of 3s. 6d. per half-ounce (postcards 
ls. 7d.) and should be superscribed “‘ North Atlantic Air 
Service.”” Air-mail letters for the same destinations, 
intended for conveyance by sea to New York and thence 
by air, should be prepaid at the rate of 2s. 3d. per half- 
ounce (postcards is.) and should be superscribed “ via 
New York.’ The corresponding rates for Colombia, 
Ecuador, British, Dutch and French Guiana, Peru and 
Venezuela are 2s. 9d. per half-ounce (postcards 1s. 4d.) 
for air transmission throughout; and Is. 6d. per half- | 
ounce (postcards 9d.) for conveyance by sea to New York | 
and thence by air. ’ 





This will draw its | 


charges, was | 
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| BRITISH STANDARD PERSONAL. 
| SPECIFICATIONS. Mr. E. A. WaTSON, of Messrs. McLeod, Russe! ang 
| 


Tue following specifications of engineering’ interest |CO™mPany, has been elected a director of the Neuchate| 
have been issued by the British Standards Institution. | ASPhalte Company, Limited, road-construction engineers 
| Copies are obtainable from the Publications Depart- | London. 
|ment of the Institution, 28, Victoria-street, London, Proressor E. A, ALLCUT, M.Sc., M.E., M.I.Mech.g. 
| S.W.1, and, unless otherwise stated, the price is 2s. net, | M.E.I.C., Department of Mechanical Engineering, Univer. 
or 2s. 3d. including postage. sity of Toronto, has been elected vice-president of the 

Electrical Wiring Installations.—It was recently | Affiliated Engineering and Allied Societies of Ontario 
| announced in the Press that a war-emergency code of Mr. J. A. PANNELL, who has been chief enginecr to 
practice for electrical-wiring installations had been | the City of Oxford Motor Services, Limited, for many 
prepared by the Institution of Electrical Engineers, | years, has now been appointed to a similar position op 
|on behalf of the Codes of Practice Standardisation | the staff of the South Wales Transport 
Committee set up under the egis of the Ministry of | Limited. 

Works and Planning. ‘This code of practice has now Mr. W. H. CrisHoim, European traffic manager of the 
been published by the British Standards Institution | pyinois Central Railroad. who has resided in Lond: rae 
as a@ war-emergency standard, together with a series | 
| of specifications for various types of installation. The 
| series at present consists of five publications, namely, 
the Code of Practice itself, No. 1062-1942, entitled 
“Code of Practice for the Planning of Low- and 
Medium-Voltage Electric Wiring Installations”’; and 
Nos. 1063-1942, Specification for Wiring on Cleats ; 
1064-1942, Specification for Wiring in Conduit; 
1065-1942, Specification for Outdoor Distribution 
| Systems; and 1066-1942, Specification for Bell and 
Alarm Systems. In the preparation of these speci- 
fications, the primary object has been the reduction 
of material and labour costs to a minimum. The 
adoption of some of the provisions of the Code, it is 
pointed out, will entail a degree of risk which would 
not be accepted in normal times, and the life of the 
installations will be considerably reduced ; as a matter Dr. C. C. Paterson, M.Inst.C.E., M.1-E.E., F.1S 
of fact, a period of not less than three years is the life| Who has directed the Research Laboratories of the 
aimed at. These specifications are intended to be | General Electric Company, Limited, since their establish 
used as a basis for all war-emergency electrical work, | ment in 1919, has been made a director of the company 
whether in permanent, semi-permanent or temporary | Mr. V. M. BARRINGTON-WARD is temporarily relin 
| buildings. In cases in which special conditions have | quishing the duties of Superintendent, Southern Area 
to be met or where risks have to be taken, for example, | of the London and North Eastern Railway, to take up 
in “ danger” buildings, previous standards should be | the position of Assistant General Manager (Operating 
followed. The Code gives general recommendations | He will have charge of the movement of traffic and the 
regarding the basis of the design of an installation, | distribution of locomotive power throughout the whole 
and it enumerates the permitted departures from the | of the L.N.E.R. system. He is to remain chairman of the 
L.E.E. Wiring Regulations. It also deals with the} Railway Executive Committee's Operating Committee 
arrangement of final sub-circuits, the design of the | Mr. E. W. RosTern, Assistant Superintendent, Southern 
lighting installation, etc., and makes recommendations | Area (Western Section) is to succeed Mr. Barrington- 
regarding external services and special applications. | Ward as Superintendent, Southern Area. 

{The price of each of the five specifications is ls. net, MR. 
or ls. 3d. postage included. 

Substitute Paints.—At the request of the Govern 
ment, a specification (No. 1057-1942), dealing with 
substitute paints for exterior finishing has been pre- 
pared. The object of the specification is to provide 
types of paint to replace oil paints where this is possible. 
Some of the paints specified are therefore complement- 
| ary to, but not necessarily wholly substitutes for,| BAse-METALS PRODUCTION IN SOUTH AFRICA 
| those covered by specification No. 929. which provides | ing recently in Johannesburg, Mr. Stallard, the South 
| for reduced standards of oil paint. It is pointed out | African Minister of Mines, stated that the Union was 
| that paints in which wool grease and aromatic petro- | supplying quantities of manganese, tungsten, chromium, 
}leum are used in substitution for oil have already | and other base metals to the United States. He added 
been developed, but that, with the changing supply | that the Department of Mines were making intensive 
| position, other substitutes may have to be adopted. | searches for deposits of tin and for further supplies of 
Hence, the present specification is very wide in scope ; | tungsten ores. 
| it does not include details of chemical composition 
and is based essentially on performance requirements. 
The only restrictions imposed in regard to composition 
are that, in the event of certain materials being em- 
| ployed, the proportions in which they may be used is | sumed for central heating and domestic purposes. It is 
limited. These limitations are based on the supply | stated that every effort will be made to apportion re 
position at the time of the publication of the specifica- | duced supplies equitably among the users of liquid fuel 
tion and they may be varied, or new materials added, | and the Petroleum Board will shortly be communicating 
from time to time. General emphasis is laid on the | With the consumers affected. Consumers should not 
desirability of using substitute paints whenever possible attempt to adopt other fuels, or methods of heating, such 
in the national interest. as coal, coke, gas and electricity, as these will not be 
made available to replace liquid fuel. The latter com 
prise fuel oil, gas oil, Diesel oil, creosote and creosot« 
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Com pary 


many years, is retiring under the age limit. 
Mr. 8S. T. ALLEN, M.1.E.E., who has been the Central 
Electricity Board’s district manager in Central Envland 
since the adoption of the grid scheme for that arc, } 
1928, has intimated his desire to retire at the en of 
| October. The Board have appointed Mr. W. 8. Br nus 
4.M.I.E.E., their deputy manager and operation cngi 
neer in the South East and East England area, t) fil 
the vacancy. Mr. Burge joined the service of the Board 
in 1931 and has been deputy manager in the South last 
and East England area for the past four years. Mr. A. R 
Cooper, A.M.I.E.E., M.Inst.F., at present chief assis' ant 
operation engineer at the Board’s head office, is suceced 
ing Mr. Burge as operation engineer in the South Last 
and East England area. 


| 
| 
| 





WILLIAM TURNBULL, hitherto assistant works 
manager to Messrs. Silley, Cox and Company, Limited 
engineers and ship Falmouth, has been 
appointed general manager to the Blyth Dry Docks and 


Shipbuilding Company, Limited, Blyth, Northumberland 


repairers, 








Speak - 


LiquIp FUEL ror CENTRAL HEATING.—The Petroleum 
Board have been instructed by the Government to reduc« 


supplies of liquid fuel (other than paraffin or petrol) con 








tch. 
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Institute, 4, 


MorEX MOLYBDENUM-TUNGSTEN HIGH-SPEED STEEI 
Messrs. Darwins, Limited, and Messrs Andrews Toledo, 
London: Offices of the | Limited, Sheffield, have sent us an illustrated brochure 
Grosvenor-gardens, Westminster, S.W.1. | which contains particulars of the properties and applica 
Department of Scientific and Industrial Research. Fuel) tions of their Morex molybdenum-tungsten high-spee d 
Research. Physical and Chemical Survey of the National | steel. It is claimed that this material possesses certain 
Coal Reserves. No. 54. The Leicestershire and South | advantages over 18 per cent. tungsten high-speed stee! 
Derbyshire Coalfield. South Derbyshire Area. The in that its forging, rolling, hardening and tempering 
Eureka Seam. London : Office. | temperatures are lower; it is softer to machine and its 
[Price 3s. net.] specific gravity is lower, thus giving more material per 
An Engineer's War. By A. G. THomson. 154, Annan | pound weight. Generally, the heat treatment is the same 
House, Johannesburg: The Engineer and Foundry- | as for 18 per cent. tungsten steel, except that, as indicated 
man (Pty.), Limited. [Price 6s. 6d.] |the temperatures employed are lower. Morex steel is 
Department of Scientific and Industrial Research. Build- | supplied in the form of rolled bars in round and rectangu 
ing Research. Wartime Building Bulletin No. 20. | lar sections, forged dises and rings, tool bits, and hacksaw 
Sand Lime Bricks. H.M. Stationery Office. | blades. The same grinding allowances as for 18 per cent 
[Price 3d. net.) | tungsten steels are sufficient for the new material which, 
Department of Scientific and Industrial Research. Index | it is further stated, will respond to cyaniding and nitriding 
Volume 13 treatment in exactly the same manner as the high 
AGNES E. | tungsten tool steels. Some useful general notes on heat 
(Price | treating furnaces for high-speed steels and on pyrometry 
' are given in appendices to the publication. 


Metallurgical Abstracts. (feneral 
Volume 8. 1941. 


H.M. Stationery 


London : 


to the Literature of Food Investigation. 
No. 3. December, 1941. Oompiled by 
GLENNIE. London: H.M. Stationery Office. 
4s. 6d. net. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade. 


of the Mineworkers’ Federation of Great Britain, who 
referred to the mentality of some miners as reflecting 
unconcern for the danger with which the country was 


faced and to the possibility that history might charge 
the lustry with criminal neglect if the extra coal was 
not forthcoming, has created a deep impression in South 
Wal His views were heartily endorsed by the men’s 
leaders in the coalfield and there were some indications 
that the appeal would have a stimulating effect. Sup- 
porting the appeal, which was referred to on page 153, 
ante. Mr. A. James, Rhondda Area Secretary and member 
‘ executive of the South Wales Miners’ Federation, 
stated that the Federation executive had 
sidered plans for increased production. 
the market were again impeded by 

There was a keen demand for practically all grades, but 
collieries had sufficient business on their books to absorb 
practically the whole of their potential outputs for some 


of the 
already con- 
Operations on 


low production. 


months to come and the amount of new business that 
i be concluded was therefore small Best large 
descriptions were in steady request but supplies were 


difficult to secure for some months to come and the tone | 
Offers of the sized kinds were only | 


wa- well maintained. 
made very sparingly for delivery over some time to come 
snd firm conditions ruled. Bituminous smalls were the 
feature of the un- 
High-grade active 
but inferiors were quiet. 


strongest market and were almost 


obtainable. dry steam Smalls were 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—As is to be expected, export difficulties 

tend to increase with the progress of the war, though a 

restricted amount of business is being done. Yorkshire 

manufacturers, however, have reason to believe that the 

goodwill established during many decades is unimpaired, 


and that most of their overseas customers will return to | 


therm termination 
notably in 


special 


after the of hostilities. Subsidiary 
works abroad, Canada and America, are 
expanding, and measures are being taken to 
support their rapidly growing turnover. Local production 
again shows an upward trend. Both the bulk and special 
steel tradés have benefited considerably from the over- 
hauls carried out during the recent holidays. 


of basic and acid steel are increasing and pressure for 
electric-furnace product: has been resumed Extended 
use is being made of iron and steel scrap and high- 


phosphorus iron. The war factories are absorbing record 
deliveries of forgings, castings, and high-speed and alloy 


steels in various forms. There is less and less steel and 


machinery available for purely commercial needs, though | 


this statement needs some qualification in that the agri- 
cultural, chemical, electrical, and mining 
which, in peace time, took a large share of South York- 
shire’s output of metals, are to-day among the major 
recipients. Collieries in Yorkshire and other counties 
are taking more steel props, arches, and girders, and 
some of the latest conveying installations are capable of 
handling up to 900 tons per hour. In implement and 
tool manufacture, most of the lighter trades are engaged 
at high pressure, and the production of crankshafts and 
piston rings is mortgaged for months ahead. 


South Yorkshire Coal Trade.—This area is collaborating 
closely in the campaign to economise in the use of all 
kinds of fuel. In the larger consuming industries, super- 
vision is being tightened in every direction. In some 
fuel shortage is considerable; producers of 
patent smokeless fuel, for instance, are compelled to 
work at only half capacity. Market conditions show a 
sustained demand for all kinds of industrial coal. Best 
steams are in heavy request. Export business continues, 
but on a very restricted basis. A slight improvement is 
reported in the position of washed slacks, which have 
been very scarce. Merchants continue to do their best 
with inadequate supplies of house coal, but some relief 
is obtained from the substitution of inferior qualities 
for the popular best grades. Even under current diffi- 
culties, however, some householders are managing to lay 
in stocks for winter use. 


cases the 








DOMESTIC FUEL-SAVING EXHIBITION.—The Ministry 
of Fuel and Power inform us that a Fuel-Saving 
Exhibition has been opened in the Exhibition Hall at 
Harrods, Limited, Brompton-road, 
It has been arranged with the co-operation of the 


Messrs. 
S.W.1. 


Ministry of Information and the industries supplying 
The | 


solid fuel, gas, electricity, and oil and 
eries of shops in the Exhibition 


paraffin. 
Hall have been con- 


verted into model kitchens, living rooms, bedrooms and | 


bath rooms, and in these rooms domestic economies 


will be. indicated and practical demonstrations given on 


fuel economy in all its aspects. An information bureau 
is installed where questions are answered and inquiries 
are also invited from all parts of the country. 





The criticism by the President | 


Outputs | 


industries, | 


London, | 
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NOTES FROM .CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Manufacturers of most commodities 
are fully booked for the current delivery allocation period 
and in some cases priority buyers have obtained acquisi- 
| tion licences for supplies to the end of the year. Satis- 
factory compensation for the shortage of high-grade 
foreign ore is provided by the greatly increased use of 
native ironstone for purposes for which it was formerly 
considered unsuitable. Pig-iron deliveries are adequate 
at present but consumers have frequently to make use 
of qualities they are unaccustomed to handle. 

Cleveland Tron Trade.—Forge and foundry pig 
still plentiful. Consumers are taking larger parcels to 
the growing demand notwithstanding the liberal 
use of scrap. 
still irreguiar and light and the bulk of the iron used 
at North East Coast works comes from the Midlands. 


are 


meet 


| 
There is no new feature in the basic-iron 

branch of trade. Makers are still unable to spare any 
tonnage for the market, the whole output being needed 
| for their own consuming departments. 


Hematite.—The 


Basic Tron. 


demand for hematite is becoming 
scarcity continues and delivery permits 
granted only to consumers engaged on work for which 
hematite is indispensable. The output of refined iron 
is fully absorbed, chiefly in place of hematite, and makers 
| have practically none to offer for supply before the last 
quarter of the year. 

Blast-Furnace Coke.—Business in Durham 
furnace coke is quiet, but inactivity of the market is not 
attributable to the recent rise in prices. 
local are as 


but the 


blast- 


sold heavily and consumers extensively 


covered as they consider necessary. 


Manufactured Iron and Steel.—-Semi-finished iron and 
steel is reaching the re-rolling mills in parcels which are 
sufficient for current requirements, but still larger 
deliveries of steel would be welcomed to enable stocks to 
be built up. Manufactured-iron producers have sub- 
stantial orders for many commodities and considerable 
bookings for the lighter descriptions of material. All 
steel are required in large and increasing 
quantities. The pressure for special qualities is intense 
| and the supply is only sufficient. The demand 
for open-hearth steel only be met by main- 
taining the maximum output; special efforts are being 
made to meet the heavy demand for plates. Structural 
material is extensively sold and buyers are anxious to 
negotiate for further supplies. Colliery equipment and 
railway material are in great demand. 

Scrap. heavy steel scrap is still wanted in 
considerable quantities, but most other kinds of scrap 
are plentiful and slow of sale. 


classes of 


just 
can 


Good 








| hd . 
EaAST-AFRICAN IMPORT RESTRICTIONS.—The Colonial 


| Governments in East Africa (Kenya, Uganda, Tan- 
ganyika and Zanzibar) have announced that further 


restrictions on imports from overseas are to be imposed 
| and that these are to be graded in three priority ratings 
in order that shipping space may be used to the best 
j}advantage. All existing licences to import goods from 
| the United Kingdom have been recalled for review an 

a large number of them will have to be cancelled. Im- 
| portation of United Kingdom goods covered by cancelled 
| licences, however, will be allowed, provided that ship- 
| ment from the United Kingdom is effected before August 
|31. Import licences (including re-issues of recalled 
| licences) will in future be in a new form, indicating the 
| priority rating, and will be issued in duplicate so that 
| one copy may be sent to the overseas supplier. Instead 
| of duplicate licences, Airgraph certificates will, if desired, 
be issued to importers for transmission to suppliers. 

THe Late Mr. J. J. RAWLINGS.—We note with regret 
| the death of Mr. John Joseph Rawlings, which occurred 
| at his home in Wimbledon Park, London, 8.W.19, on 
| August 4. Mr. Rawlings, who was the originator of the 
| well-known “ Rawiplug”’ device for fastening fittings 
| to walls, etc., was born at Roehampton in 1860 and with 
his brother, Mr. William Robert Rawlings, established 
the firm of Messrs. Rawlings Brothers, motor and elec- 
trical engineers, South Kensington, in 1886. The firm 
was incorporated as a limited company in 1900. Mr. 
Rawlings first conceived the idea of plugging holes with 
rope soaked in glue, so as to afford a firm anchorage for 
screws, just prior to the war of 1914-18. Research*and 
experiment continued and, in November, 1919, the 
Rawliplug Company, Limited, was constituted to market 
cylindrical. plugs made of hemp fibre united with glue. 
Further developments heve followed and Rawlplugs and 
| Rawlbolts are now used in many parts of the world. 
| Mr. Rawlings was chairman of the company and was 
also a director of the Sun Electrical Company, Limited. 
He was for many years a member of the Society of 
Engineers and a Fellow of the Royal Society of Arts. 


The local make of foundry qualities is 


somewhat less intense as the use of substitutes extends, | 
are | 


Holders have | 


169 








Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
| September 1, 6 p.m., The Royal Society of Arts, John 
| Adam-street, Adelphi, W.C.2. General Meeting. ‘‘ Super- 
charging the Compression-Ignition Engine,’’ by Mr. OC. B. 
Dicksee. 
| JUNIOR INSTITUTION OF ENGINEERS.— Midland Section: 
| September 2, 6 p.m., The James Watt 
| Memorial Institute, Great Charles-street, Birmingham. 
| Annual General Meeting. ‘“ An Introduction to High 
Fidelity Radio Reception,” by Mr. N. R. Holbrook. Institu- 
tion: Friday, September 4, 6 p.m., 39, Victoria-street, 
S.W.1. Informal Meeting. Open Discussion. 
INSTITUTION OF PRODUCTION ENGINEERS.—Luton Sec- 
| tion; Sunday, September 6, 10 a.m., The George Hotel, 
Luton. Lecture: “ Tungsten Carbide Cutting Tools,’ 
by’Mr. F. H. Bates. 


Wednesday, 








NOTES FROM THE NORTH. 


| 


GLasGcow, Wednesday. 
Scottish Steel Trade.—There has been little change in 
the Scottish steel trade since last week. The demand for 


| plates of all descriptions is perhaps the outstanding 
| feature at the moment. Orders have been increasing 
| steadily, but with the improvements made in plant 


makers have been able to increase the output 
from the rolling mills considerably. Structural steel is in 
good demand and special steels for armaments are 
| required in such quantities that a fair tonnage is being 
| brought in from works in the South. Black-steel sheet 
| makers have a large amount of work on hand and all 
| plant is fully employed on light plates and sheets. The 
| supply of raw material is quite satisfactory, although 
the tonnage of heavy steel scrap is not quite as large as 
re required, but the lighter qualities are fairly plentiful 


| recently 


and production is therefore not being held up. The 
| current prices are as follows :—Boiler plates, 17/. 12s. 6d. 
| per ton; ship plates, 161. 36. per ton; sections, 14/. 8s. 
| per ton; medium plates, 4 in. and thicker, rolled in 
sheet mills, 211. 15s. per ton; black-steel sheets, No. 24 
gauge, 221. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 261. 2s. 6d. per ton, all for home 
| delivery. 
| Malleable-ITron Trade.—No change can be reported in 
| the West of Scotland malleable-iron trade. Although 
a fair tonnage is being handled, most of the works 
poamee undertake more business. Satisfactory stocks of 
raw materials have been accumulated. The re-rollers 
| of steel bars are fairly well employed, but forward 
| business is not very promising and a larger output could 
| easily be obtained. Supplies of semies are satisfactory 
| as good shipments have been received. The following 
| are to-day’s market quotations :—Crown bars, 151. 12s. 6d. 
| per ton; No. 3 bars, 131. 12s. 6d. per ton; No. 4 bars, 
| 131. 178. 6d. per ton; and re-rolled steel bars, 171. 15s. 
| per ton, all for home delivery. 

Scottish Pig-Iron Trade.—<Activity continues in the 
| Scottish pig-iron trade and all furnaces in blast are 
being operated at full capacity to meet the heavy demand. 
Hematite and basic iron are both urgently required, and 
| every ton produced is going rapidly into consumption, 
|so that reserve stocks have dwindled. There is a good 
| demand for foundry grades and the recent improvement 
| is well maintained. Quotations are as follows :—Hema- 
| tite, 6l. 18s. 6d. per ton, and basic iron, 61. 0s. 6d. per 
| ton, both delivered at the steelworks; foundry iron, 
| No. 1, 61. 5s. 6d. per ton, and No. 3, 61. 3s. per ton, both 
| on trucks at makers’ yards. 





BRUSH ENGINEERING SCHOLARSHIP AWARDS.—The 
names of the winners of the two scholarships awarded 
in 1942 by the Brush Electrical Engineering Company, 


Limited, Loughborough, in connection with their 
| apprentice-training scheme, have recently been an- 
nounced. The two successful candidates are Mr. Ralph 


Parker, of Swansea, and Mr. John Wilcox, of Ossett, 
Yorkshire. These scholarships are awarded to enable 
students of limited means to take advantage of the 
training afforded by the Brush college-apprentice sand- 
| wich course. The Company have made provision for 
four scholarships, each of the value of 75l., tenable for 
| four years, the first of which is spent in the works at 
Loughborough, and the remaining three at any British 
| University, the student then returning to the Company’s 
works for a final year’s practical training. The two 
awards referred to make three out of the four scholarships 
available. The first holder was Mr. Raymond Penning- 
| ton, who was awarded a scholarship in 1941. He has 
| completed his first year’s training at the works and is 
| proceeding, in September, to study for three years at 
Leeds University, in accordance with the terms of the 
scholarship. Candidates for the fourth scholarship will 
be considered by the Company in May, 1943. 
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Classified ti intended for i has been launched upon the patient and rather | ™ght angles to those of July. Moreover, they are 
in the ae ——— be po tem pees puzzled public in the form of half-page advertise- | far from straight, being greatly influenced by con- 


ednesda tera ments in the daily and weekly Press, following the | tours and by the form of the coast line. In general 
ate Cae Set pate on y- Alterations | ; , : terms, however, it is sufficiently accurate to say that 


to standing advertisements must be received | broadcast talk with which Commander Stephen | tT oe me : , 

at least 10 days previous to the day of publica- | King-Hall, M.P., inaugurated his new office of |}*'S the east which is coldest in the winter months, 
tion. Passed proofs must be in our hands publicity officer to the Ministry of Fuel and Power. | not the north; though it may be noted that the 
by Friday morning, otherwise they will be| Whether these exhortations are going to have the | lowest recorded temperature in winter frosts has 
taken as correct. The Proprietors will not hold | jesined effect remains to be seen—there is some | been frequently found at Ross-on-Wye. It would 
themselves responsible for blocks left in their | oubt whether the average householder | lmost appear, therefore, that the Beveridge plan, 
possession for more than two years. h to make much useful head- | Which has now been adopted as the Government’s 
pee aE eT | plan, was based on a chart of the summer tempera- 
Faget pe yooenley ‘ eee — bee | ture distribution and that the winter distribution— 
Bank, Limited, Charing Cross Branch.” Post Office | in cold fact, to little more than a half-promise that, the one that really matters—was ignored. To draw 
Orders should be made payable at Bedford Street, | if the public will ration themselves voluntarily to administrative lines that would follow accurately the 
Strand, W.C.2. | the exiguous allowances contemplated in Sir William | Wter isothermals is hardly practicable, but it is 

— iovernment will not put the | possible to make an approximation to them. 





reason to d 
| is mathematician enoug 
| way in the calculations he is invited to undertake— 
| but their general trend is clear enough : it amounts, 





Ne —————— Beveridge’s plan, the ¢ 
TEMPORARY ADDRESS | plan into compulsory operation. Obviously, insuch| As the plan is being applied, a six-roomed house 
. an event, there will be no occasion to do so, and no | in Liverpool is allowed half as much fuel again as a 
| bouquets need be handed to the Ministry for their | similar house in London; yet the average winter 
For the duration of hostilities, | forbearance ; but wherein lies the real difference temperature in yt ge is — a 9 that 
. * . + us | between open compulsion and this expensively | of London. nart from such indefensible geo- 
the Editorial and Publishing | staged feutn of seen by the threat of comguiiien graphical p Ono it may be asked, with some rea- 


business of this Journal is | is not easy to see. | son, whether the climate throughout Great Britain 
i Let it be said clearly at the outset that we have | varies to such an extent as to justify a difference of 
ge Smee Lote wa lesi h o di h in | 50 t. in the rations bet two parts of 
|}no desire whatever to dispute the arguments in per cent. in the rations between any two 80 

20, Compton Road, Hayes, | favour of economy. The gap between coal produc- | the country. Fifty per cent. is a big variation, but it 
Middlesex. The Telephone | tion and demand, which was sufficiently wide when | does not reflect at all accurately the real economy or 
i i ‘the matter was first ventilated in Parliament, is | lack of it represented by a difference of that magni- 

sane A war a lily wid i th I h f | tude in th lies of fuel. Productive labour is 

: growing steadily wider, and there can be no hope of | tude in the supplies of fuel. oductiv 

Department ss Hayes 1730 ‘attaining a 100-per cent. war effort until it has been | conditioned to a great extent by considerations of 
and that of the Publishing ‘ | bridged. The demands of the war industries for| personal comfort—an elementary fact that is the 


Department, Hayes 1723. The | fuel are expanding rapidly as the production of | foundation of a large proportion of the studies now 
Bedford Street Offi | munitions continues to mount. Simultaneously, the | classed as industrial psychology, and the undoubt- 
ces are ‘output of the miners per man-shift has decreased | edly beneficial results that have derived from their 


openon Fridays only, between in spite of the financial and other inducements so| application in practice. Ten degrees difference of 


10 a.m. and 5 p.m., for the dis- | freely offered; and the calls upon the available | temperature, seg the effect of — = 
i H . \shipping space render it impracticable to import | definite and measurable percentage of the fue 
tribution of the current issue | more of the oil which is the only alternative fuel | consumption in a particular establishment, is likely 


and for retail sales. ' worth considering as a general substitute for coal.!to produce a reduction of much greater propor- 
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tionate amount in the productivity of the labour fulfilment. That is the only truth in the access 
affected by it. This is especially the case when the ACCESS TO RAW to raw materials claim of the ‘ have not’ nations, 
temperature falls below normal and the individual MATERIALS | The provision of capital is, in fact, the provision of 


concerned is engaged in work of a more or less | goods and services which automatically are repaid 
sedentary character. | THe fourth clause of the Atlantic Charter promises | by the production generated by the capital.” 
A better method of achieving the desired economy, | “ al] States . . . access. on equal terms, to the | Reference is made to an International Reconstruc. 
it would seem, would be by a much more vigorous! trade and raw materials of the world.” This is a tion Corporation, which has been discussed ry 
campaign to educate the public in the efficient | natural and legitimate pronouncement in a docu- various writers in the United States. It would be 
utilisation of coal and its equivalents. Windows| ment which attempts to lay down the broad lines |* “ pool of capital ” and would be administered |) 
left open unnecessarily, doors left ajar because the | of a policy which it is hoped will lead to more | #2 International Board of Governors. It is pointed 
persons who open them cannot be bothered to close | ordered international relations. We are not aware, | Ut that the capital called for would be in larye 
them, taps—especially hot-water taps—allowed to) however. that in the past any State has been denied | ™easure * part of America’s great store of gold 
dribble continuously when all that is needed is a} access to raw materials. provided it was prepared and that the preponderant Power would be the 
new washer, bare pipes laid in situations where they | to pay for them. It is a commonplace of German United States. 
act as fairly efficient coolers, badly-positioned propaganda that, since the last war and the loss of In spite of a widespread and genuine feeling amony 
radiators—these and many other sources of wasted | her Colonies, Germany has been denied the freedom | men of goodwill that after the war the wealthicr 
B.Th.U.’s, if dealt with promptly and on a nation- | necessary to develop her industrial life and provide | nations should assist in the industrial reconstruction 
wide scale, would effect an immense saving in the | for her large population. As a result she has been | of the whole world, the matter bristles with econon 
aggregate ; though it must be admitted that such a/| forced to take the law into her own hands. and/ difficulties which are too often ignored. The N: 
campaign might not appeal to the official mind, | jnyade and subjugate large areas in Europe in order | to which we have referred states that during 1940) 
since it would require little administrative machi-|¢hat she may live. The worthlessness of this con-| “ two hundred millions of U.S.A. credit were made 
nery and would not lénd itself to statistical reporting. | tention is sufficiently illustrated by the fact that | available to Argentine, Brazil, Chile, Colombia, 
In practice, the results would be difficult to distin-| during these years of alleged suppression Germany | Ecuador, Costa Rica ” (presumably dollars are re- 
guish from those achieved by other means, in| has built up ‘a manufacturing organisation which, | ferred to, though this is not stated). The enterprises 
industry, transport, and in electricity and gas pro-| turned to war purposes, is taxing the corresponding | financed included some which were directly con 
duction and distribution; but the prime object, | capacity of the greater part of the rest of the world. | petitive with United States industries; the large 
presumably, is to avoid waste before beginning | ; steel plant in Brazil is one example. This state of 
to reduce the standard of living, in this respect. | of Australia and the nickel of Canada have been | @fairs may in time lead to a situation in which help 
below the level hitherto regarded as the essential available to anyone who wished to buy them, any to others may involve injury to oneself. Even th 
minimum, with the attendant risk of a serious profits resulting from the operation of the industries | Most enthusiastic advocates of assistance to the 


Although the rubber and tin of Malaya, the wool 


“auc Iu “rs ‘fliciency. ; , vers u * . ; : , 1, 
" ae h panne eReeeney producing these materials have gone to those who weaker countries can hardly contend that world 
he Parliamentary debates on the coal situation | have provided the capital which has created them. | Progress 1s likely to be helped forward by under 
rather tended to treat the matter as though the/ This is not only natural, but inevitable. Had | ™ining the stronger. 
domestic consumer was the main source of possible Germany built up any great primary industries in From 1921 to 1935, United States imports from 


savings; but industry and transport absorb fully her former Colonies, she would have been singularly | Latin America were approximately stationary) 
60 per cent. of the annual coal consumption, and, | perturbed if it had been suggested that the proceeds They consisted mainly of raw materials and repre 
of the remaining 40 per cent., a large proportion is| of her enterprise should be shared with others. sented about 24 per cent. of all imports. During 
used in offices, public institutions, etc., which cannot | Actually the Colonies never became of great com-| the same period, United States exports to Sout! 
be rightly classed as part of the domestic load. | mercial importance when in her hands. Their | America were increasing. In 1900 they represented 
The case of these “ non-industrial establishments,” total exports were of a value of only about 8,000,000/. | 9-3 per cent. of total exports; by 1919, the figure 


as the Ministry terms them, has not been overlooked, | 4 year. had risen to 16-9 per cent., and, by 1939, to 20 per 
and it is announced that, during the next fortnight,| “Much current speculation is exercising itself with | cent. They consisted mainly of manufactured pro 


there is to be a general distribution among them of | the idea that in the post-war world some type of | ducts representing almost all branches of United 
a special Fuel Assessment Form. This field should | international organisation should be created to | States industry. In this same period Latin America 
prove fruitful if the official admonitions to economy | control the w inning and distribution of raw mate- | continued to sell from 50 per cent. to 60 per cent. of 
are generally taken to heart, and if the personnel of | rials, allocating supplies to different countries | its exports to Europe. If now, with the assistance 
such establishments can be induced to exercise no in accordance with their individual needs and | of American capital, the industrial activity of South 
less care in the use of their employers’ fuel than manipulating the finance of a series of world-wide | America greatly increases, then either the United 
they do in consuming their own domestic stocks. industries. An example is furnished by Mr. Oswald | States must increase her imports from that sub- 
There remain two other means of closing the gap | Dutch’s recent book, Economic Peace Aims, which | continent, accepting a proportion of manufactured 
between production and demand—namely, the possi-| we reviewed in our issue of December 19, 1941.| goods competitive with her own, or must take 
bility of further reductions in the industrial use of | He proposes an international body which, among | more imports from Europe in order to share in 
fuel, and the response of the miners themselves| other duties, will arrange for “free access to raw directly in the increased trade between Latin 
to the appeals of the Government, the executive of | material supplies’ for all countries. We would | America and Europe to which the increased in- 
the Miners’ Federation, and their own commonsense repeat emphatically that all countries had free | dustrialisation of the former will lead. If both 
and public spirit, to increase the present unsatisfac- | access to raw material supplies in the past, unless these procedures are declined, it will be impossible 
tory rate of output. Industry in general has made| by “free” it is intended that they should get | for the proceeds of the South American es 
great advances in the economical use of fuel ever| them for nothing. The fact that some countries | to be paid and the investments will become gifts. 
since the depression of the post-war years enforced | cared so to operate their currency that some classes | There have been plenty of examples in the past of 
the need to cut down operating expenses to the| of material, from their point of view, were unduly | United States capital loaned to other countries, 
absolute minimum. Many influences have been at expensive, has nothing to do with the availability | particularly Germany, having to be written off as 
work to induce a more efficient use of all types of | of supplies. ” | bad debts, but a procedure of this kind cannot be 
fuel, and especially eoal, in industrial plants, and For good or ill, however, there can be no doubt | continued indefinitely and is certainly no satisfac- 
the aggregate expenditure on equipment specially | that a large body of opinion has evolved which | tory basis for the reconstructed world which we are 
designed to give the best results with particular | considers that in some way or other an inter-| promised. 
grades of coal must be very large indeed. It is| national control over many phases of industry In general, the schemes for international control 
unfortunate that many of these efforts have been! should be created, its duties including the supply | which have been brought forward assume an in- 
nullified by war-time conditions and regulations, | and exploitation of raw materials. As we have! creased exchange of goods and services between 
which have made it impossible, in many cases, to | already said, profits resulting from this exploitation | different countries, so that the fact that the United 
secure the most suitable grades for the coal-burning | must go to those who provide the necessary funds, | States would have to accept an increase in manufac- 
appliances that have been installed. This is a| whether they be individuals, nations or an inter-| tured imports is taken for granted. It may be that 
handicap that can hardly be overcome at the present | national organisation. We do not know if this| this will happen ultimately but that would be small 
stage, and its effect is enhanced by the relatively | state of affairs is a denial of “ free access,” but it | satisfaction if, in the intervening years, the country 
unskilled personnel that many establishments are|is inevitable. On no other system could such | seriously weakened its own industrial position. The 
now forced toemploy. What can be done, however, exploitation endure. Even the vast wealth of the | same consideration applies to this country. AIl- 
is to make some one person responsible, in each | United States would not permit it to finance the | though it will finish the war with a staggering debt, 
works, or each department of a large works, for the | raw-material industries of the world on any other| it will doubtless hope to share in any schemes 
avoidance of such waste as results from sheer care-| basis than that the capital it provides should be | of financial assistance to the plundered countries. 
lessness, and to encourage and support in every way | sure of a reasonable return. | It is not a matter of selfishness, but of common sense, 
the efforts of plant engineers to provide the necessary! Some interesting aspects of this matter are dealt | to point out that it will not be in a position to 
power and heat for the minimum consumption of | with in a Note on Post-War Planning recently | advance large sums of money which will bring in 
fuel. The case of the miners seems less amenable | issued by the British Empire Chamber of Commerce | no return, or to subsidise competition with its own 
to effective treatment, but the indications are that | in the United States of America. Referring to “ the | industries which will probably have to face a very 
a firmer control is essential in some districts to possibilities of hydro-electric power schemes, of | difficult time. The whole matter is one of great 
check absenteeism and to promote a more general| mines and roads, and schools . . . in South| complexity and unknown ramifications, and the note 
realisation that those who give less than their best} America . . . China, the Balkans, Russia,” the | of the British Chamber of Commerce is naturally 
efforts are doing direct harm to their own interests | Note states that “if America finances the develop- | inconclusive. It does, however, present a point of 
and those of their fellows in industry and in the | ments with American capital, it is American economy | view which it will be well not to overlook in scheming 
Forces. that must benefit throughout the long years of ' for the future. 
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NOTES. 


Tue Duke or KENT. 


ly is with profound regret that we record th® 
death of His Royal Highness the Duke of Kent; 
who was killed on the afternoon of Tuesday, August 
25, when the Sunderland flying boat, in which he 
was proceeding to Iceland on official duties, crashed 
in the North of Scotland. Details of the accident 
have not been made public as we go to press, but 
it is known that there was one survivor of the 
crew and passengers. His Royal Highness, who 
was in his 40th year, was trained originally for a 
naval career and served in the Navy for several 
years before ill-health obliged him to retire from 
seagoing service. Subsequently, after a spell of 
duty in the Foreign Office, he was attached to the 


Home Office, where he made a special study of | 


industrial conditions and served for some time as 
an Inspector of Factories, making several tours of 
industrial districts and displaying at all times a 
typical determination to fit himself as completely 
as possible for public service in his new sphere. 
Latterly he had been serving as Chief Welfare 
Officer, Home Command, in the Royal Air Force, 
and it was in connection with these duties that he 
was making the journey to Iceland which resulted 
in his death. One of the characteristics of the 
Royal Family that has most endeared them to the 
sritish peoples has been the evident fact that they 
are as devotedly a family as, by the circumstances 
of birth and succession, they are Royal. The 
bereavement that they have suffered is as acute as 
that felt by any other family in like circumstances ; 
and the sympathy that the nation and the Empire 
can express only formally to Their Majesties, Queen 
Mary, the Duchess of Kent, and the other 
members of the Royal House is, nevertheless, made 
personal by the realisation of that fact. 


THE MODERNISATION OF WINDMILLS. 

On Thursday, August 20, the United Kingdom 
Group of the Royal Netherland Institution of 
Engineers held a meeting at the Institution of 
Mechanical Engineers where a lecture on ** Windmills 
and the Dekker System’ was given by Mr. Rex 
Wailes, M.I.Mech.E. The. chair was taken by 
Jonkheer O. C. A. van Lidth de Jeude, chairman 
of the Group. After tracing the evolution of wind- 
mills in different parts of the world, Mr. Wailes 
showed slides of the various types of mill sail still 
to be seen, the different designs being appraised 
and examples of modern improvements given. It 
was not generally appreciated, he continued, that 
the design of the best of the old-fashioned windmill 
sails, arrived at empirically, was never improved 
upon without a radical departure from design until 
1923. In that and the following year, De Hol- 
landsche Molen—the Dutch Windmill Society— 
held a competition to promote the increase of 
efficiency of the old-fashioned windmill without 
spoiling its appearance. Although not at first 
recognised as such, the improvements put forward 
by Mr. Dekker, a millwright of Leyden, were by 
far the most effective. These improvements were 


two in number, the first being a roller bearing of | 


special design for the windshaft which carries the 
sail, and the second, an aerofoil which is fixed to 
the leading edge of the sail. The use of these two 


improvements was found to increase the efficiency | 
of mills so fitted by one-third ; while, by enabling | 


them to start work in winds of a velocity of 9 ft. 
per second instead of 20 ft. per second as formerly, 
three times the previous power output was obtained. 
Illustrations were shown of mills so fitted in the 
Netherlands, and their construction in France, and 


the lecturer went on to show how, in England, the | 


Lincolnshire mills with their particular type of 
sail could be so fitted to their great advantage, as 
it was hoped that they would be. In 
cussion that followed, Mr. J. H. O. Bunge questioned 
the advantage of modernising the old-fashioned 
mill when the “‘ American” wind pump was so 
cheap and efficient. Mr. E. Lancaster Burne 
pointed out that the so-called ‘‘ American’ wind 
pump (which was not an American invention) had 
the advantage of a low starting torque, but the 
disadvantage of an extremely low efficiency. The 
Dekker system reduced the pressure and suction 


7 


the dis- | 
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| effects on the sail and the edges caused by the 
| tat *” on which the sail frame was built up, 
while the wind pressure acted at a more favourable 
angle. He wondered what the reaction of English 
millers would be to such an invention. Mr. A. 
Van Anrooy said that, within eight years of its 
invention, no less than 56 windmills in the Nether- 
lands had made use of the Dekker system, while 
in Belgium it had been found worth while to build 
new mills as a consequence of the increased efficiency 
obtained through its use. At the Government 
Aerodynamics Institute at the Hague, tests were 
made with ‘ Dekkered’’ sails against the normal 


former from 75,000 horse-power hours to 225,000 


bearings alone reduced the journal friction to one- 
seventh of what it was before. 
said that it was remarkable to find that rider planes, 
with a gap between the rider and the sail, had been 
used on the sails of English windmills for the pur- 
pose of interfering with, or varying, the air flow 


of the slides, anticipating their use on aircraft 
by many years. Other speakers raised the question 
of the generation of electricity by wind power, 
and reference was made to the 1,000-kW wind-power 
electric generating plant described in ENGINEERING 
of July 31, of which photographs were shown. 


War ConpITIons ON Unrrep States RaILways. 


Problems of materials supply occupied a con- 
siderable part of the programme of the Railroads 
Division of the American Society of Mechanical 


iand, Ohio, on June 10, to judge by the reports 
now to hand in the July issue of our contemporary, 
Railway Mechanical Engineer. 
described as dealing specifically with *‘ conservation, 
substitution and reclamation,” and, although condi- 
| tions obtaining on the American railway systems 
|are not always directly comparable with those in 
the British Isles, the measures taken to meet war- 
time difficulties are not without interest to railway 
| engineers in this country also. In some instances, 





| however, to judge by the paper on the conservation of | 


| new material, presented by Mr. A. G. Hoppe, of the 
| Chicago, Milwaukee, St. Paul and Pacific RR., the 
| practices now advocated as war-time measures 
| represent little advance on the normal economies in 
which British railway engineering departments were 
well drilled before the war. To save material, Mr. 
Hoppe recommended a reversion to forging in many 
cases where fabrication by flame-cutting and welding 
had become usual. In the effort to save labour or 
time, he continued, American practice tended to 
replace worn parts rather than to recondition them ; 
but this meant an amount of replacement that was 
excessive under war conditions. Wheel grinding 
should be more extensively employed, so that tyres 
| might be kept longer in service. Old vehicle frames 
| could be used for many structural purposes, such as 


sold as scrap, could be utilised as forging billets for 


the presence of possible cracks. 
test engineer on the Southern RR., dealt with sub- 





of copper, tin and the alloying constituents of special 
steels. By redesigning various types of axle bear- 


|per cent. had been found practicable. Copper 
| piping and tubing on locomotives was being re- 
| placed by iron and steel, and a special committee, 
|}appointed to consider brake components, had 
reported that 34 per cent. of the brass formerly used 
could be replaced by other metals, in less short 
| supply. Changes in the composition and thickness 
| of white-metal linings would save about 75 per cent. 
of the tin formerly required, and an alloy of 98 per 
| cent. lead, hardened with | per cent. each of calcium 
|and tin, was being used in Diesel-engine bearings. 
|For freight cars, Bessemer steel was being sub- 
| stituted for open-hearth steel where possible, and 
| some cars were being built of ship-quality plate to 
| avoid the complication of ordering to other specifica- 
tions from mills that were producing ship plates 
| almost exclusively. Substitutes were being found 
‘for rubber, and considerable departures were being 


type, which showed an increase in favour of the | 
horse-power hours per annum, while the roller | 


Dr. A. P. Thurston | 


over the surface of the main sail, as shown in some | 


Engineers at the semi-annual meeting held at Cleve- | 


The programme was | 


making crane jibs ; and worn axles, instead of being | 


| many purposes, after careful examination to detect | 
Mr. C. B. Bryant, | 


stitute materials, more especially those used in place | 


ings, a reduction in the copper content of some 25 | 


'made from the usual specifications for paint» 
| greases, and a variety of consumable stores. Re- 
|clamation of products that would be normally 
| classed as scrap was the subject of the third paper, 
|by Mr. G. A. Goerner, general storekeeper on the 
| Chicago, Burlington and Quincy RR., who men- 
| tioned that the net saving on one railroad alone 
|(presumably the system with which he was con- 
| nected) amounted to nearly half a million dollars 
|during the previous calendar year, not including 
material repaired or manufactured in the mainten- 
ance shops and locomotive roundhouses. The 
secret of successful reclamation, in his opinion, lay 
in centralising the work, to justify the provision of 
special equipment for the purpose. Old boiler 
tubes had many uses. Driving axles could be 
reforged into piston rods, and car axles reconditioned 
by building up the worn journals. Corroded pipe 
fittings could be re-used where they would be subject 
| to lower pressures, gnd large baulks of timber from 
| bridges or buildings could often be re-sawn to 
|smaller, but still useful, sizes and used for other 
| structural purposes or, in the limit, as packing 
| blocks ; but, Mr. Goerner emphasised, such conver- 
sions might be uneconomic if carried out piecemeal 
all over the railway system, instead of being referred 
to a central reclamation plant where special skill 
and knowledge was available to direct the process 
of recovery. 


Wace AGREEMENT FOR CRAFT APPRENTICES. 


The wages and working conditions of apprentices, 
| boys and youths in the engineering trades, during 
| recent years, have been the subject of two agree- 
|ments between the Engineering and Allied Em- 


| ployers’ National Federation and the Amalgamated 
Engineering Union, dated, respectively, December 
| 22, 1937, and March 26, 1941. Recently, further 
discussions have taken place on this subject and, 
as a result, a new agreement was signed on July 25 
of this year, codifying the two previous agreements 
and certain agreed practices covering the “ pro- 
cedure and wages” of this considerable section of 
the engineering trade personnel, henceforth to be 
known as “ junior male workers.”” Among the new 
features introduced is a clause in the “‘ procedure for 
avoiding disputes,” permitting a boy to have his 
case put forward by a recognised shop steward, 
regularly appointed by the Union. Another new 
point of some importance relates to wages schedules 
for boys of 14 and 15 years of age. Under the original 
| wage agreement of March, 1941, no provision was 
made for boys of these ages ; but, a number of local 
|agreements having been reached with the A.E.U. 
in various parts of the country, the schedule has 
been extended accordingly. At 14 years of age, 
the boy is to receive 15 per cent. of the journeyman’s 
wage, and at 15 years, 20 per cent. Where local 
agreements already provide for higher rates than 
these, the higher rates will continue. The existing 
schedule, ranging from 25 per cent. at 16 to 
60 per cent. at 20, is carried forward unchanged 
|into the new agreement. At the request of the 
| A.E.U., a sentence has been included, defining the 
limits of apprenticeship, in terms of the majority 
practice of the industry. It reads: “ All appren- 
|ticeships shall commence at 16 years of age and 
| terminate at 21 years of age, subject to the qualifica- 


| tion that special provision may be made for excep- 
tional cases of boys commencing their apprentice- 
ship at a later age than 16 years.” This confirms the 
general practice, in the engineering trades, that an 
apprenticeship shall extend for five full years. In 
| Scotland (and, in a few cases, in England) where 
| it is the cust6m to base an apprentice’s wages on his 
| years of service rather than his actual age, it is 

agreed that an apprentice who is over 21 shall 
| receive the basic rate applicable to the years of his 
|service if he had started at 16, plus the national 
| bonus applicable to adults in his trade. 





Export LIcENSING.—The Board of Trade have made 
an Order designated the Export of Goods (Control) (No. 35) 
Order, 1942, prohibiting, except under licence, as from 
September 14, all exports to Aden, Anglo-Egyptian 
Sudan, Cyprus, Egypt, Palestine and Trans-Jordan. 
Copies of the Order (S.R. and O. 1942 No. 1676) will 
be available from’ H.M. Stationery Office to-morrow, 
August 29, price 1d. 





















































LETTERS TO THE EDITOR. 


LANCHESTER’S LAW. 
To THe Eprror oF ENGINEERING. 

Str,—I have read the article by “ Sirius ” on the 
N-squared Law, in your issue of August 14, and 
consider that it covers the ground very well. It may 
be of interest to mention that, during the last great 
war, I received acknowledgments regarding it from 
about a score of naval commanders of the Grand 
Fleet, in all cases signifying approval. I am not 
sure, however, whether “ Sirius ’’ made it as clear 
as he might have done that, in my ENGINEERING 
articles which he quotes and which appeared on 
October 2 and 9, 1914, I was very careful to point 
out that the Law had many limitations when the 
conditions as laid down are infringed. Obviously, 
siege warfare (as in the last wer, on the Western 
Front) is not a condition to which the Law will 
apply. 

Your correspondent made one of my points well. 

“My Lord Pooh-pooh,” very prevalent in official 
circles, would often dismiss the matter by an offhand 
statement that “you cannot apply mathematical 
rules to warfare.”” Quite so; but he himself would 
express his faith in mere numbers of units or numbers 
of men. Quoting from my article: “ Yet such 
direct counting of forces is in itself a tacit acceptance 
of the applicability of mathematical principles . 
To accept without reserve the mere ‘ counting of the 
pieces ’ as of value and to deny the more extended 
application of mathematical theory is as illogical 
and unintelligent,” etc. A reservation was made 
by one British admiral, who, while expressing his 
general approval of the proposition, accused me of 
omitting to take account of the ““ B F cubed ’—an 
undeniably important factor ! 

“ Sirius * does not mention the striking proof of 
the value of the N-squared Law in air combat given 
by the tactics of the American Volunteer Group in 
China. I quote the following from an article in 
The Reader's Digest for July, 1942, and attributed 
to the June issue of The American Legion Magazine ; 
it is entitled “ Chennault and His Flying Tigers.” 
“* On December 21, 1941, seven Japanese planes took 
off from Indo-China to raid the Kunming terminus 
of the Burma Road. They expected no difficulty. 
Had not the Rising Sun dominated the eastern skies 
for four years? Suddenly three pairs of planes 
appeared out of the clouds and swooped down on 
the Japs. In 20 seconds six of the raiders fell in 
flames . Three days later 80 Japanese aircraft 
set out to bomb Rangoon . . . The leaders were 
nearing their target when 18 planes, again manceuvr- 
ing in pairs, appeared out of nowhere. In less than 
one minute, 11 Nipponese pursuit ships (planes) and 
eight bombers plummeted down in flames. The 
rest scattered and fled.”’ The article goes on to 
explain that this was the initial appearance of the 
“Flying Tiger Sharks,” the American Volunteer 
Group of the Chinese Air Force, led by Claire L. 
Chennault. Until recently, their effective force was 
never more than 44 pursuit planes; yet, outnum- 
bered by 20 to 1, with only enough ammunition 
for one minute’s firing each time they took to the 
air, they were credited with having shot down 457 
Japanese machines in 90 days—30 for every A.V.G. 
plane lost, and 92 Japanese airmen for every 
American lost. In some interesting biographical 
details of Chennault’s career, it is noted that “ he 
wrote a text-book in which he described another 
revolutionary tactic. The traditional dog-fight, one 
plane against one, was outmoded, he said. If two 
planes flew together as a team, weaving their way 
through an enemy formation, they could concentrate 
double fire-power upon enemy planes.” 

Here, then, was a clear and decisive demonstra- 
tion of the N-squared Law in air combat. Each 
pair of Chennault’s planes was of four times the 
fighting strength of the victim they selected for 
attack. To achieve what they did, even with this 
tactical advantage, their planes must have been at 
least equal individually to those of the enemy, and 
their pilots must have been picked men and well 
trained ; but the chief credit must be ceded to 


Chennault, who both schemed and carried out the 
plan which resulted in such brilliant achievement. 
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WHEEL-SEAT FLAWS. 








He may be regarded as having rediscovered the 
N-squared Law, for a man of such gallantry could 
not have been guilty of plagiarism—such a thing is 
contrary to the teaching of human experience. I 
take off my hat to him! 
Yours faithfully, 
Dyott End, F. W. LANCHESTER. 
1284, Oxford-road, 
Birmingham, 13. 
August 17, 1942. 








MECHANICAL DETECTION OF 
WHEEL-SEAT FLAWS IN RAILWAY 
AXLES. 


To THe Eprror or ENGINEERING. 


Sir,—In a letter published in your issue of 
August 14, on page 133, Mr. B. M. Thornton draws 
attention to his electrical-conductance method for 
detecting hidden flaws such as those which might 
occur within the wheel-seat of railway axles. When, 
in 1937, the L.M.S. Research Department com- 
menced work upon this problem of flaw detection, 
experiments using electrical conductivity methods 
were carried out simultaneously with the mechanical 
methods which Mr. Johansen recently described in 
your columns. The accompanying illustration shows 
a wheel-and-axle assembly after running on to the 
supporting rollers of the experimental test frame 
which was devised for the work. A.direct current 
of 1,000 amperes was passed through the axle from 
the journals, and the potential drop along each 
wheel-seat was determined by pairs of }-in. spring- 
loaded steel rods arranged to make contact with 
the axle at points 8-70 in. apart. Leads from the 
contacting rods were taken to a reversing switch 
and millivoltmeter shown. After the first 
measurement, the wheel assembly rotated 
through 90 deg. and a further test made at each 
end. This procedure was repeated twice more, 
so that four measurements at each end of the axle 
were available. Comparison of the readings of 
quadrant positions at each end is preferable to 
comparison of the two ends because of the variable 
electrical shunting effect of the wheels, and of the 
possibility that both ends might be flawed. 

No standard of axle resistance could be set up 
for these tests because of the variations of composi- 
tion and heat treatment in existing axles. The 
resistance of the wheel-seat lengths of individual 
axles with steel-disc wheels departed by as much 
as 14 per cent. from the mean value obtained for 
ten of them. The difference between the resist- 
ances of the two wheel-seat portions of the same axle 
may be as much as 7 per cent. of them, but usually 
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it is not more per cent. The difference 
between point to point resistances measured over 
four positions on the same wheel-seat and situated 
90 deg. apart may be 2-5 per cent. of their value 
owing to experimental error in the apparatus used. 
An axle with a wheel-seat fatigue flaw was not 
available for experiment, but specimens containing 
saw cuts inside the wheel-seat were used instead. 
The maximum differences of resistance between the 
four quadrant measuring positions were found to 
be 8 per cent. for a cut halfway through the axle, 
and 4-5 per cent. for a cut through 9 per cent. of 
the section. The differences showed that the method 
had possibilities, but the mechanical procedure is 
to be preferred, particularly as it can readily be 
carried out without withdrawing the wheels and 
axles from underneath the vehicle. Large trans- 
verse corrosion-fatigue cracks across the body of 
axles have been available for conductivity test and 
their presence has been detected by this means. 
For the most part, the crack faces were found to be 
electrically non-conducting at the potentials em- 
ployed. 
Yours faithfully, 
Hvueu O'NEILL. 
L.M.S. Research Laboratory, 
London Road, Derby. 
August 17, 1942. 








PREVENTION OF SMOKE FROM 
BITUMINOUS COAL. 


To THe Eprror or ENGINEERING. 


Srr,—In war time, when merchant ships are 
obliged to use bituminous coal and when smoke 
may mean death, its prevention by the com- 
plete combustion of the highly volatile gases given 
off by all bituminous coals is of the utmost import- 
ance. To ensure this complete combustion, hot 
air must, be supplied above the fuel bed and 
thoroughly mixed with the furnace gases. 

Over 20 years ago, Mr. N. F. Dufty showed in 
practice that this could be achieved very efficiently 
by feeding above the fuel bed a supply of air cgn- 
taining an increased percentage of O,, delivered by 
a separator of the type devised by E. N. Mazza, of 
Turin, about 1899, for concentrating gases of differ- 
ent densities by centrifugal action. It is well 
known that a Mazza separator, running at speeds 
as low as 2,000 r.p.m. to 3,000 r.p.m., is capable of 
concentrating the atmospheric oxygen at its peri- 
phery and can increase the percentage of O,, 
drawn in from the atmosphere, from the normal 
21 per cent. to 26 per cent. or 28 per cent. by volume, 
the surplus nitrogen passing out at the shaft centre. 
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“ENGINEERING” 
A fuel saving of over 20 per cent. has been definitely | or minima. The almost perfect regularity of these | a closer interpretation of the charts. The theoretical 


shown by using this method, with complete elimina- 
tion of smoke. 

With modern improvements in _ turbo-blower 
design, no doubt the Mazza wheel or separator 
could be greatly improved. Surely this idea might 


well repay careful investigation in view of war- 
time difficulties ? 

Yours faithfully, 
14, Ryecroft-road, J. B. Duncan. 


Streatham, S.W.16. 
August 19, 1942. 








GRAPHICAL ANALYSIS OF U-BOAT 
ACTIVITIES, 1917-18.* 


WaLTer W. 


THE accompanying chart was made by the writer in 
1917 and 1918 as the number of British merchant ship 
sinkings was released in weekly reports by the British 
Admiralty. The chart was ended abruptly on April 14, | 
1918, because the censorship at that time caused the 
publication of the figures to be discontinued. As most 
of the sinkings were from the torpedoes or shelltire of 
U-boats, or by mines laid by U-boats, it would seem 
to be reasonably accurate to trace the activities of the 
U-boats by fluctuations in sinkings as expressed in this 
chart. It is presented for its historical interest, but it 
may give some idea of what to expect in the present | 
Battle of the Atlantic.” It may be a case of history | 
repeating itself, in about the same proportion, or its 
various interpretations may furnish the scientific mind 
with some clues that can be applied to the search for 
information in regard to the workings, the movements, 
the scope, and the limitations of submarine activities | 
to-day. | 

The chart represents the number of British ships | 
sunk each week, plotted on a vertical scale against a | 
weekly time interval on the horizontal scale. The 
number of ships sunk was taken as a measure because 
it expressed the activity of the submarines better than 
loss of tons, although the tonnage loss might better | 
express the severity of shipping losses. Curves of the 
same general trend would probably result from plotting 
either way. The number of ship sinkings has been 
divided into two groups, namely, ships under 1,600 
gross tons, represented by the dotted line, and ships 
over 1,600 gross tons, represented by the dot-and-dash 
line. The total of both is represented by a full line. 

Even before the curve had been plotted through the 
fifth month, it was evident that the sinkings appeared 
to have maximum and minimum periods which were 
spaced three weeks apart, or six weeks between maxima 
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* Reprinted from the United States Naval Institute 
Proceedings, vol. 68, No. 5 (May, 1942). Abridged. The 
author is Instructor in Warship Design at .the Massa- | 
chusetts Institute of Technology. 








periods would probably indicate that a large number of 
the submarines operated as a fleet, going to sea and 
returning to port every six weeks. The maximum 
periods would appear to be the time that the most | 
submarines were at sea, and the minimum periods the 
time during which most submarines were in port. With 
the exception of the period between September 9 and 16, 
1917, which is discussed in detail later, it will be noticed 
that the maximum and minimum points on the curve 
for vessels of 1,600 tons and over follow more closely | 
to the theoretical chart than do the same points on the 
curve for vessels under 1,600 tons. This might mean 
that, since most of the large ships were sunk off the 
English and Irish coasts, the above interpretation of 
the six-weeks’ interval applies more to the larger 
U-boats operating off these coasts than to the ones 
operating in other waters. 

Added to the original charts, and plotted to the 
same scale, is a chart of the total number of submarines 
at sea (figures by Michelsen). Unfortunately, Michel- 
sen’s figures are given for the 10th of each month, 
and not by weeks; hence the check is not very good. 
However, the two charts have sufficient similarity to 
justify confidence in the interpretations, and Michelsen’s | 
curve has been added to the original chart for com- | 
parative purposes only. It will be noted that the | 
principal high spots on the Michelsen chart (that is, | 
June 10, September 10 and December 10, 1917), as | 


| point, June 17. 


maximum period for the week ending March 25 was 
undoubtedly thrown out of schedule by Germany’s 
much-publicised * unrestricted submarine warfare,”’ 
declared on January 31, 1917, but held in check until 
the United States declaration of war on April 6, 1917. 
The below-normal period centred around April 8 would 
seem to be the time taken to prepare their ships and 
personnel for their extreme effort between April 15 
and May 6. This effort was obviously staged as much 
to impress the United States and to bolster their own 
morale at home as for the material loss to the Allies. 
Incidentally, this and a similar incident in March, 
i918, preceding the drive on Paris, show that the 
Blitzkrieg idea did not originate with Hitler but, as 
he boastfully claims in Mein Kampf, he did not forget 
the lessons of the World War, 

Proceeding on the chart, after this extreme effort we 
come to the minimum point, May 27, and the maximum 
The heavy line showing the total 
number of sinkings coincides nearly enough with the 
theoretical line to be accepted in principle, because 
slight deviations could be attributed to weather, luck, 
or a number of other unexpected conditions, especially 
when we proceed to the next pair of minimum and 
maximum points, July 8 and July 29, respectively, 
which follow even closer the theoretical lines. The 
fact that the minimum points follow more closely 
than the maximum would indicate that most of the 
The maximum 


well as the principal low spots (July 10 and November | U-boats had definite schedules in port. 
10, 1917, and January 10, 1918) coincide quite well | point, as mentioned before, would be influenced by 
with the theoretical chart. The fact that the high and | weather, etc. 

low spots on the Michelsen chart usually fall about a| The next minimum, August 19, and maximum, 
week before the associated point on the theoretical | September 9, seem only to bear out further the previous 
chart could be due to the fact that the U-boats would | interpretations in regard to total number of sinkings ; 


be classed as * at sea” while on their way in or out of | 
port and not actually employed in sinking merchant | 
ships. | 

It is noticeable that a line, drawn through the points 
of maximum sinkings on the original chart, shows a| 
decline in the total number of sinkings. Although this 
decline is gradual, it is definite and constant. The 
same is true for a line drawn through the minimum | 
points. These two lines are nearly parallel, as would 
be expected. The somewhat slower dropping-off of 
the minimum line could be explained by the fact that a 
few submarines would be harder to hunt down than a | 
larger number, active in known shipping lanes. It is 
also to be noticed that this minimum line crosses the | 
base line at June 30, 1918. That is the date when| 
there should have been no sinkings during the lull | 
periods. Also, the maximum line, if extended, would | 
cross the base line at about November, 1918, the month 
hostilities ended, indicating no sinkings at all. The 
conditions predicted by both lines were practically 
fulfilled. It is now a matter of history that the sub- 


| marine definitely passed as a menace in the late summer 


of 1918. 

Beyond the steady decline and the maximum and 
minimum periods spaced at even intervals, as already | 
mentioned, a number of startling theories unfold upon 


but on September 16 an unusual distribution of sink- 
ings of large and small vessels took place. There was 


|@ great increase in the number of sinkings of vessels 


under 1,600 tons and a proportionately great decrease 
in the number of sinkings in vessels over 1,600 tons. 


| This can only show that the main group of U-boats 


must have been acting in unison, taking orders as a 
fleet. It would indicate that they most likely moved 
their zone of operations ; and the fa'ling-off of sinkings 
for the previous week (September 9), normally a 
maximum period, probably represents the time con- 
sumed in changing their locations. It is not likely 
that they just stumbled blindly on a large number of 
small boats, for, if this were so, it would not explain 
the falling-off in sinkings of large vessels. At other 
intervals on the chart this same interpretation seems 
sound, but less pronounced. In the series of minimum 
and maximum points from September 30 to the end of 
1917, a period of three months, the actual and theo- 
retical points coincide almost identically. Also, the 
downward trend follows the general decline, as shown 
by the theoretical minimum and maximum lines, with 
almost equally uncanny accuracy. 

The next period, from January 13 to April 7, 1918, 
must be considered along with military expediency 


‘as well as the German war psychology to account for 
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the prolonged drive culminating with a supreme effort 
in the week ending March 24. This period is: un- 
doubtedly linked up with the * drive on Paris *’ which 
started on March 21. As at the period between April 29 
and May 5, 1917, the Germans threw everything they 
had into the drive at this time for the ** war of nerves ” 
which usually precedes a German major military or 
political move. This U-boat drive was coupled with 
the shelling of Paris by super-range guns from a distance 
of 75 miles. Military operations started on March 21 ; 
Paris itself was under shellfire from March 21 to 25. 
The actual drive started on March 23 with the break 
through the British lines at Cambrai, St. Quentin, 
Monchy and La Fére. There was great air activity. 
In that week, ending on March 24, the sinkings were 
the heaviest since the extreme effort at the time when 
the United States entered the war, nearly twelve months 
before. The Paris drive was halted on March 29, and 
during the week of April 7 the sinkings reached an all- 
time low figure. The Blitzkrieg had been beaten on 
land and sea, and also psychologically. 

The interpretations offered in the foregoing were all 
arrived at in 1917-18, without the mass of historical 
data now at hand. Additional data offered here, such 
as the curve based on Michelsen’s figures of the total 
number of submarines at sea, seem to substantiate the 
original interpretations rather than modify them. 
However, there are, no doubt, many interesting inter- 
pretations which can be made after a close study of 
history. For instance, the prolonged low spot for the 
weeks ending January 13 and January 20 may have 
been caused by mutinies among certain submarine 
crews at Kiel, which were reported to have taken place 
on January 7. 

It, is also quite a striking fact that the charts show 
that the number of sinkings was constantly being re- 
duced while Michelsen’s figures show that the number 
of U-boats at sea was being increased. This com- 
parison seems to speak well for an improved defence 
against submarines, including the extensive use of the 
convoy system; the introduction of bombing from 
aircraft ; depth charges, used extensively after May, 
1917; improved types of mines and a wider use of 
minefields, including the northern Barrage, laid by the 
United States Navy; the use of underwater sound- 
detecting devices, begun in late 1917; and the increas- 
ing number of United States naval vessels engaged, 
particularly on convoy work. 

All these developments tended to take a heavier 
and heavier toll of submarines and, as the mortality 
rate increased, the scarcity of trained crews became 
more and more critical. All this may have an important 
meaning in the present “ Battle of the Atlantic.” It 
is unfortunate that the figures for the continuance of 
the chart after April 4, 1918, are not at hand; no 
doubt some additional, interesting, and possibly in- 
structive interpretations could be made. 








MACHINERY OF MASS-PRODUCED 
CARGO VESSELS. 


THe use of the term “ mass-produced” in con- 
nection with cargo vessels may be justified from the 
fact that over 1,500 of them are being built from the 
same set of plans at the rate of about 7 weeks each from 
keel-laying to commissioning and that certain of their 
parts are pre-fabricated. The equipment of the 
vessels, namely, the auxiliaries and the propelling 
machinery must, naturally, be manufactured at the 
same rate as the hulls, a condition which has necessi- 
tated the reversion to what may be regarded in some 
quarters as partially outmoded practice. However 
this may be, a description of the machinery is of 
interest as showing how a pressing problem has been 
solved. The vessels referred to are the so-called 
* Liberty Ships” being built by the United States 
Maritime Commission at a number of widely-separated 
yards in that country. Logically, the account of the 
machinery should be prefaced by a detailed descrip- 
tion of the vessels in which it is fitted but it is obviously 
not in the national interest to give this information ; 
the particulars published in various technical journals 
in the United States, in fact, show certain discrepancies. 
The vessels are of full lines, have a displacement of 
14,100 tons, a raked stem and cruiser stern, and have 
two complete decks with the usual superstructures. 

The propelling machinery consists of a triple-ex- 
pansion vertical reciprocating engine driving a single 
screw, steam being supplied by two oil-fired water- 
tube boilers. The choice of type was dictated by 
two main considerations, the first being that the 
technique of building a reciprocating steam engine is not 
so complicated and requires no such special materials or 
tools as are needed tor the construction of a steam 
turbine and reduction gear, or a compression-ignition 
oil engine. The engines can, therefore, be manu- 
factured by firms not normally engaged in producing 
marine engines. Secondly, the reciprocating steam 
engine is sturdy in construction and its operation 


ENGINEERING. 


does necessitate so much care and attention as are 
required for the other two types of prime mover. 
Thus, it is not a difficult matter to man the engine 
room and stokehold, a short training only being re- 
quired if the engineer officers are reasonably qualified 
in other branches ; 


technique without difficulty. 

The main engine is of a type which has amply proved 
its reliability over a long period; it is a three-crank 
engine having two bearings per crank, cast-iron 
columns, slide valves aud Stephenson link motion. 
The main condenser is mounted on the rear columns. 
The working pressure at the throttle is 200 Ib. per 
square inch with a superheat temperature of 440 deg. F. 


The high-pressure cylinder is 244 in. in diameter and | 


has a cast-iron liner and a piston valve. The inter- 


mediate cylinder is 37 in. in diameter, and the low- | 


pressure cylinder is 70 in. in diameter, both having 
single-ported balanced slide valves. The stroke is 
48 in. All three cylinders are cast individually and 
bolted together and the valves are all forward of the 
cylinders, an arrangement which enables 
exhaust pipes to be dispensed with. The high-pressure 
piston is solid, and the intermediate and low-pressure 
pistons of the box type. The clearances are } in. at 


the top and } in. at the bottom. Relief valves are fitted | 


on both the top and bottom of all cylinders and steam 
chests, and drain valves at the bottom. The piston 
rods and valve spindles have metallic packing, the valve 
spindles, in the case of the intermediate and low-pressure 
valves, having tail rods. The cylinders are lagged with 
magnesia and removable steel sheeting. The screw- 
down throttle valve is of the balanced single-seated 
type with a pilot valve and has a cast-steel body and a 
Monel dise and seat. It is preceded by a butterfly 
valve for quick throttling 

The running gear is of more or less normal marine 
type. The crossheads run in cast-iron water-cooled 
guides bolted to the back column. The crankshaft is 
14} in. in diameter and is of the forged built-up type, 
with coupling flanges between the intermediate and 
low-pressure cranks. The main bearing shave white- 
metal liners and cast-iron bushes. The after end of 
the crankshaft is fitted with a worm wheel meshing 
with two worms actuated by a single-cylinder rever- 
sible turning engine, with a cylinder 84 in. bore by 
7 in. stroke, for valve setting and overhaul purposes. 
The low-pressure crosshead is coupied by links to a 
beam driving an air pump, two bilge pumps and an 
evaporator feed pump mounted on the rear column. 
Water cooling is provided for the eccentrics, and the 
main bearings and connecting-rod big-ends. The 
main bearings are wick oiled, the eccentrics, cross- 
heads, ete., being fitted with individual oil cups for 
hand lubrication. The high-pressure cylinder is lubri- 
cated by oil introduced in the steam in the region of 
the throttle valve, as is also the metallic packing and 
some other parts, tallow cups being used for the low- 
pressure cylinder. The condenser at the rear of the 
engine has a cooling surface of 3,000 sq. ft. and is of 
the two-pass type. A vacuum of 26 in. of mercury can 
be maintained when the engine is developing normal 
full power ahead. It is of sufficient capacity to deal 
with any excess auxiliary exhaust, though this is norm- 
ally discharged to a two-pass auxiliary condenser 
having a cooling surface of about 700 sq. ft. and mounted 
directly over a combined circulating and wet air pump. 

The thrust is taken by a Kingsbury bearing with 
two shoes, each covering an arc of 60 deg., for ahead 
running, and two for astern running. Automatic lubri- 
cation is fitted, and though the bearing is normally 
cooled by radiation a smal! copper cooling coil is fitted 
to the oil sump for emergency running. The inter- 
mediate shafting is 134 in. in diameter and is carried 
in bearings pitched 16 ft. apart and fitted with wick 
cups having reservoirs for solidified grease. The 
tail shaft is 15} in. in diameter, has the usual liner 
and runs in a bearing in the cast-iron stern tube 
lined with lignum vite strips. The intermediate shaft 
bearings and stern-tube bearings have water service 
pipes for emergency cooling. The propeller has four 
blades of aerofoil cross-section, and is 18 ft. in diameter. 

The two boilers are arranged facing each other across 
a fore-and-aft gangway. They are of a conventional 
inclined straight-tube type with a transverse steam 
drum at the front and a furnace lined with refractories. 
The tubes are divided into three passes along their 
length by baffle plates, the first pass, at the rear, 
leading to the rear half of a coil superheater situated 
on the top of the boiler casing. After passing this part 
of the superheater the gases are deflected downwards 
through the front half of the superheater and the 
middle pass of the boiler tubes and then upwards 
through the front pass of the boiler to the uptake 
immediately behind the steam drum. Each boiler has 
22 headers, a total heating surface of 4,800 sq. ft., and 
is capable of evaporating 24,000 Ib. of water per hour 
with the feed at a temperature of 230 deg. F. This is 
the normal steaming rate, but it can be increased on | 
sustained overload to 31,200 lb. per hour. Each boiler 


a man from a power-plant ashore | 
for instance, should be able to master the operating 


external 
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is fired by two forced-draught oil burners and each 
has its own fuel pump and steam-heater, the latier 
being capable of heating 3,500 lb. of oil per hour to 
230 deg. F. The whole of the steam generated in the 
boiler passes through the superheater. There are 
neither air-heaters nor economisers. Steam-operated 
soot-blowers are fitted in the back furnace wall. 

The engine and boiler room auxiliaries comprise 
the followimg. The fuel-oil transfer pumps can han«ile 
either fuel or ballast water and deliver from any one 
tank to any other. The boiler-feed pumps draw froin 
| the main feed or reserve feed tanks and deliver to a 
grease extractor and an open feedwater heater. 1 
latter can be by-passed when required and either pump 
can be overhauled while the other is working. An 
emergency connection between the reserve feed tanks 
can supply make-up feed to the hotwells of the main 
and auxiliary condensers. The feed heater is supplied 
with steam at 10 lb. per square inch from the exhausts 
of the auxiliary engines. The circulating water for 
the main condenser is provided by a centrifugal pum» 
driven by a small steam engine, this pump also fur- 
nishing the cooling water for the intermediate shaft 
bearings and the main engines. An independent water 
service pump, also driven by a small engine, supplic 
the distiller, the refrigerating condenser, and th: 
sanitary system, and has an emergency connection for 
the intermediate shaft bearings. While at sea, however, 
these duties are normally taken over by one of the bilg: 
pumps. All the drainage between deck spaces i 
controlled by the bilge systems which draw from al 
the compartments above the inner bottom. Water 
cannot pass from one compartment to the other or 
to the cargo and machinery spaces. There is a salt 
water evaporator with a capacity of 4,800 gallons a 
day, which works in series with a distiller of 6,000 
| gallons a day capacity. The evaporator steam supply 
is at 125 lb. per square inch and the vapour is passed 
to the distiller at 5 lb. per square inch. The distiller 
output is delivered to the drinking water tanks or the 
reserve feed tanks. 

There is only one main fire pump, the place of a 
standby for this being taken by the general service 
pump. A clean ballast main leads from the peak 
tank to the general service pump and to the bilge 
and ballast pumps. The fresh water tanks, for drinking, 
wash basins, showers and baths, are served by an auto- 
matically-controlled motor-driven pump with a pressure 
tank and hand-pump standby. Hot water is supplied 
from storage tanks with heater coils, a separate system 
serving the sick-bay. The refrigerating equipment 
includes a vertical air-cooled multi-cylinder single- 
acting Freon compressor and an ice-making tank. 
Direct current at 120 volts for power, communication 
and lighting circuits, is supplied by two 20-kW engine- 
driven generators. A charging panel in the switch- 
board is used for charging the inter-communication- 
system batteries on a 20-volt circuit. These batteries 
are in duplicate and serve the call-bell and general 
alarm systems. The wireless installation is served 
by a separate set of batteries. The deck auxiliaries 
are all steam driven. There are 10 cargo winches 
with cylinders 8 in. bore by 8 in. stroke. The steam 
windlass, which is capable of hoisting two anchors 
simultaneously from a depth of 30 fathoms at the rate 
of 75 ft. per minute, has cylinders 10 in. bore by 12 in. 
stroke. There is an after warping winch, which is 
reversible and can exert a pull of 2.500 Ib. at a hauling-in 
speed of 75 ft. per minute. The steering engine has 
two cylinders of 8 in. bore by 8 in. stroke. It exhausts 
to the auxiliary condenser, and is controlled by a 
telemotor from the chart room with an extension on 
the flying bridge. 

It will be realised from the above description that 
the machinery of the new vessels is as simple and 
straightforward as is consistent with safety and effti- 
ciency in ocean-going vessels. Its operation is so 
straightforward that the Bureau of Marine Navigation 
and Inspection is prepared to relax some of its require- 
ments for engine room personnel. For example, a 
position as third assistant engineer can be obtained by 
those who, otherwise fit, have served only 18 months 
as a qualified member of the engine department on a 
steam or motor vessel of any waters, or, alternatively, 
with three years’ experience as a machinist trade 
apprentice plus three months’ experience at sea in 
the engine department of any vessel. Similar shortening 
of experience requirements applies to second and first 
assistant engineers, while a chief engineer's “ ticket ” 
can be granted after only six months’ experience as a 
first assistant engineer. These somewhat revolutionary 
changes will no doubt be carefully watched in practice 
and the results of their working, it is hoped, will be 
made known in due course. It may be mentioned, in 
conclusion, that the engine-room personnel is stated to 
be 15, of which number there are presumably four 
engineer officers. The deck personnel is 22, with seven 
stewards, cooks, etc., the total complement being 
44 per ship. We are indebted, in the main, to the 
July issue of our American contemporary Power for the 
particulars given above. 
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POWER-OPERATED NIBBLING LABOUR NOTES. 
| 

MACHINE. | THe writer of the editorial notes in the August issue 
{ HAND-OPERATED nibbling machine made _ by of the Amalgamated Engineering Union’s Journal deals 
Messrs. F. J. Edwards, Limited, 359-361, Euston-road, in interesting fashion with the figures disclosed by the 
London, N.W.1, was described and illustrated in | inquiries recently carried out by the Ministry of Labour 
ENGINEERING, vol. 150, page 398 (1940), but the firm | and National Service into the average earnings of a 
has now developed a power-operated machine, which large number of trades and occupations since the war 
is shown in the accompanying illustration. It can began. They emphasise, he says, * the extraordinary 
be supplied on a column for independent installation discrepancies and disparities” in the earnings of one 
or without the column for mounting on a bench. | 8TOUp of workpeople as compared with another, and 
The power-operated machine is, of course, capable of | suggests that the matter is one to which the trade 
more rapid work than the hand-operated machine, the | U™ons might give a little attention. His main concern 
cutting speed varying from 2 ft. to 3 ft. per minute | }* about the disparity not only between industry and 
according to the nature of the contour being formed. | industry but also that between trade and trade within 
Mild-steel sheets up to 4 in. in thickness can be cut, | the same industry— in, for example, the metal, engineer- 
the machine being intended primarily for forming parts | "8 and shipbuilding group. The workers engaged in 
from sheet where the quantity of such parts does not pig iron manufacture are shown to have an average of 
' It should be | 103s. 2d. in their weekly pay packets and iron puddlers, 
useful for cam cutting, template making, trimming | steel smelters, and workers in the rolling mills and 
embossed parts which usually have a margin, cutting} 8° ON” an average of 105s. 4d. On the other hand, 
small stencils, and so forth. Both external and internal | the average for all workers in general engineering and 
contours can be cut: in the latter case a hole is | iron and steel founding is given as 90s. 4d.; for elec- 


justify the cost of making press dies. 
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position.” ‘* The furnishing trades,” he writes, ** have 
shops which were formerly engaged on furniture making 
and are now engaged entirely on aircraft work. This 
work is sub-let in most cases from engineering em- 
ployers. Yet the furnishing trades rates and conditions 
are observed even when those rates and conditions are 
less favourable than those obtaining in the engineering 
firm whose work is sublet to them . . . I think it is 
generally agreed amongst all woodworking unions that 
aircraft belongs to no particular skilled woodworking 
union and that all have the right to share in the indus- 
try. Therefore, it would only appear logical that only 
one rate and one set of conditions should apply.” 


Early last week the Railway Executive Committee 
intimated that they adhered to the proposals on the 
wages question made to the National Union of Rail- 
waymen and the Railway Clerks’ Association. In the 
case of the N.U.R. application, an increase of 4s. a 
week is proposed for all adult male staff, based on the 
composite rates now being paid, with the exception of 
firemen in the first and second year scale who will 





drilled in the sheet to form a starting point for the trical engineering {he figure is 76s. 1ld., marine en- 
| gineering 94s. 7d., constructional engineering 85s. 5d., | 
|motor vehicle, cycle and aircraft manufacture and 
: | repair 109s. 8d., and shipbuilding and shiprepairing | 
a ] | 101s. Id. 


nibbling punch. 





ee 


————— ~g' ‘** There does not seem to be,” the writer concludes, | 
<P Sn i “any governing principle of wages which will explain | 
these wide variations. It is difficult to understand on 
what principle of social utility, or on what grounds of | 
social incentive, the labour workers in the textile | 
trades, for instance, should be assessed¢on an average | 
of weekly earnings of 548. Id. or the labour of garment 
workers be rewarded by weekly earnings averaging | 
46s. 4d.—which happens to be the lowest in the table— | 
while the workers in the public utility services get pay 
packets containing, on the average, 73s. on each pay 
|day. There is a problem here for the unions. When | 
we have leisure to consider the effect of changes brought | 
about under war conditions in the wage structure of | 
British industry as a whole, we may perhaps see the 
wisdom of the policy which our friend Ernest Bevin | 
appears to be pursuing at the Ministry of Labour in 
trying to lay the foundations of a system of national 
wage minima which will give to every body of wage | 
earners employed in industries and services of vital | 
economic importance a reward in wages commensurate | 
with the importance of the services they render to the | 
community and on a more equitable basis than is now | 
the case.” 





| 





With a view to ensuring that, as far as possible, the 
engineer officer in charge is not alone in the engine room 
| during his watch, the following agreement has been 
reached by the Engineer Officers’ Panel of the National 
Maritime Board, * subject to it being practicable to 
provide the necessary accommodation and the supply 
of men being adequate ” :—** It is agreed, as a war-time 
measure, that on foreign-going vessels exceeding 1,600 
tons gross there shall be carried as a minimum in each 
watch, in addition to the engineer officer in charge, 
either a junior engineer, a donkey-man or a greaser.” 
| The agreement took effect on August 1. 











| 

The gap is 10 in. deep, so that plates up to 20 in. In July, the total membership of the Amalgamated 
in diameter, or across the corners of a square or rect- | Engineering Union increased from 659,216 to 666,687. 
angle, can be dealt with. It will be seen that the | During the month, the number of members in receipt 
motor, which develops 1 h.p. at 1,440 r.p.m., is of the | of sick benefit decreased from 5,454 to 5,029 and the 
flanged type bolted to the frame, the drive being through | number of superannuated members increased from 
reducing gear. A crank at the end of the driven shaft | 13,009 to 13,046. The number in receipt of donation 
gives the reciprocating movement to the ram carry- | benefit increased from 138 to 16], and the total number 
ing the nibbling punch. The motor can be supplied for | of unemployed members from 1,028 to 1,047. | 
either a single-phase or a three-phase supply, and is 


provided with push-button starting and stopping. The | £ th : 
punch is adjustable in height for various thicknesses of | At the end of the second quarter of the current year, 


" ; > T i >, ig 
metal and for internal nibbling. 7 the total membership of the United Patternmakers 


The table is 7 in. in| Ove nan # 3 939 th 
diameter and the work is held down on the up-stroke | Association was 13,336 as compared with 13,239 three 
by an adjustable stripper. The cut formed by the | months earlier. 


The membership at the end of July 
punch is smooth enough for most work without any | W4S5, however, 13,398 showing a net increase of 159 on 
further dressing so that the forming operation is much the March figure. During the oune — 18 
quicker than the common method of drilling round tke members received trade benefit, and 291 sick benefit, 
contour and finishing by chipping, filing or grinding. | and there were 676 superannuated members. 

When several parts are to be duplicated, this can be | 


done by clamping a template to the sheet and following In the latest official report of the United Pattern- 
this with the non-cutting part of the oo The Pi yg a Fe Mr oo. the general secretary 
bench type machine occupies an area of 8 in. by 31 in., | : = ih OBE Bia MS? : : in 
and the int weight is aa 225 lb. The weight of the | #8" alludes to his Pp tea ys - —T a ~_—_ 
column machine is about 360 Ib. The machine is known | should be one rate of pay anc ag set o ' cone itions for | 
as the “ Besco” Type NE nibbling machine. woodworkers in aircraft. The rate we suggest is,” | 
cea = —-. . he says, “ the highest rate paid at the moment for this 
class of work. The problem is a complex one and the | 
THE MOVEMENT OF LAID-Up VEHICLES.—The Minister desire of come unions ts im pose conditions = acon 
of War Transport has issued regulations making it per- obtaining in their pro-war industry ae ee hich y sad 
missible for the holder of a general or limited trade | StTong for us to obtain that unanimity which is a! 
licence to move a laid-up vehicle, under such licence, | 2©°®884ry In the matter. 
from the place in which it is stored to some other place me | 
for storage. The regulations will be in force for the| It appears to Mr. Beard that “it is not only em- | 
duration of the war. ' ployers ” who are keeping “ one eye on the post-war 














| 261. a year. 


the pool. 


receive 3s. 6d. No increase is offered to engine drivers 
and firemen on the third year scale and upwards or 
to dock staff. For adult women an increase of 3s. a 
week is proposed and for junior women an increase of 
ls. 6d. a week. For the salaried staff the proposed 
increases were: Adult males 101. per annum, except 
special grade ; junior males 51. per annum ; adult women 
3s. a week ; junior women Is. 6d. a week; adult male 
clerical staff on salary equivalent rates, 4s. a week, 
and junior male clerical staff 2s. a week. The executive 
of the Railway Clerks’ Association have accepted the 
offer on behalf of their members. The proposals, so 
far as they affect the National Union of Railwaymen, 
are to be submitted to a national delegate conference 
of that body on Tuesday next. 


The original claim of the National Union of Railway- 
men was for an all-round increase of 10s. a week and 
that of the Railway Clerks’ Association for one of 
If the N.U.R. delegate conference does 
not accept the Railway Executive's offer, the original 
claim will automatically go before the Railway Staff 
National Tribunal. Last week, representatives of the 
Associated Society of Locomotive Engineers and Fire- 
men had a lengthy meeting with the Railway Executive, 
at which the series of claims made on behalf of drivers, 
firemen and cleaners were discussed. Another meet- 
ing is to be held after the society’s submissions have 
been considered. 





A national emergency production committee com- 
posed of representatives of employers and workpeople 
has been set up in his department by the Minister of 
Production. The employers’ representatives are Sir 
Alexander Ramsay of the Engineering and Allied 
Employers’ National Federation, Sir Charles Bruce- 
Gardner of the Society of British Aircraft Constructors, 
and Mr. George Dickson, vice-chairman of the London 
and South Eastern Regional Production Board. The 
representatives of the workpeople are Sir Walter 
Citrine, general secretary of the Trades Union Congress ; 
Mr. H. N. Harrison, of the National Union of General 
and Municipal Workers and the Confederation of 
Shipbuilding and Engineering Unions, and Mr. W. H. 
Stokes, of the Amalgamated Engineering Union, vice- 
chairman of the Midland Regional Board. 


On August 1, the official cost-of-living index figure 
was 101 points above the level of July, 1914, compared 
with 100 points a month earlier. The rise was due 
to general increases in the prices of coal. There was 
no appreciable change in the prices of food (for which, 
the index figure remained at 60 points above the level 
of July, 1914) or of any other articles covered by the 
statistics. 


The Essential Work (Merchant Navy) Order, 1942, 
which comes into force on Tuesday next, revokes the 
1941 Order and tightens up the procedure for dealing 
with absenteeism and persistent lateness which now 
become direct offenceg on the part of men in the Mer- 
chant Navy reserve pool. Proceedings cannot, how- 
ever, be taken until the matter has been reported to 
a board representing employers and employed and the 
man concerned has been given an opportunity to state 
his case. The same procedure is laid down for dealing 
with refusals to obey lawful orders while a member of the 
Merchant Navy reserve pool. The new Order also 
provides that a man who is temporarily unfit for service 
in the Merchant Navy may be released for a specified 
period from the obligations of the Order but that at 
the end of the period he will again become a member of 
The main effect of the Order will be to 
shorten the procedure against an offender in certain 
cases, such as when a man is ordered to report to a ship 
sailing on a certain day and fails to do so. 
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THE MEASUREMENT OF 
TORSIONAL VIBRATIONS.* 


By R. STANSFIELD. 


Recent developments in the use of high-speed 
multi-cylinder Diesel engines in which the speed 
may vary over a wide range, have led to:a nee! 
for more precise measurements of torsional oscilla- 
tion amplitudes, particularly those above 2,000 
cycles or 3,000 cycles per minute. Calibrations 
of a belt-driven mechanical torsiograph under various 
conditions show very clearly the difficulties met 
when the relatively high-frequency systems asso- 
ciated with multi cylinder medium- and high-speed 
engines have to be examined. Records up to 100 per 
cent. above, and down to only a small fraction of, the 
true amplitude may be obtained even when every 
practicable precaution is taken with the earlier designs 
of torsiograph, if the frequencies are unsuitable, while 
the need for expensive and special calibrating apparatus 
precludes the general adoption of correcting factors. 
While the majority of torsiograph records may more or 
less serve their purpose it cannot be said that they 
approach the accuracy desirable for data for use by 
the expert on vibration problems and the engine designer. 

The most important published development in 
electrical instruments for measuring vibrations is the 
M.I.T. (Massachusetts Institute of Technology) Sperry 
apparatus, described at a meeting of the Institute of 
Aeronautical Sciences in New York in 1936. At that 
time the author was given details of an electromagnetic 
pick-up unit built for the same purpose by the Chrysler 
Corporation. In both cases the primary unit consisted 
of a bipolar armature wound with a coil of wire and 
forced to oscillate with the engine shaft under examina- 
tion. Floating on the armature spindle was an “ inertia ” 
mass in which was mounted a permanent magnet, 
suitable stops maintaining the poles within small limits 
of the central position with respect to the armature 
core. Above a certain low speed limit, the mass 
rotated at a substantially constant angular velocity, 
and thus oscillations of the armature shaft, reproducing 
those of the engine shaft, caused the turns of the arma- 
ture coil to cut the magnetic field, giving a voltage 
output (at suitable slip rings) which varied directly 
as the angular velocity of the shaft. In the Chrysler 
instrument the output from the unit was applied to a 
cathode-ray tube after direct amplification, the angular 
deviations of the shaft being directly proportional to 
the amplitude of the trace on the tube at a given fre- 
quency, and directly proportional to the frequency 
for different frequencies. The M.I.T. Sperry unit was 
coupled through an amplifier in such a manner that 
either an angular velocity or an angular deviation out 
put could be obtained, the latter by means of a circuit 
attenuating the velocity amplitudes in proportion to 
their frequency. The output was observed by means 
of an electromagnetic oscillograph. 

The apparatus here described was developed from 
the Chrysler unit applied to the Standard-Sunbury 
engine indicator, which combines the use of either a 
direct or an integrated output with a cathode-ray tube 
unit, the integrating circuit enabling the orthodox type 
of angular deviation record to be obtained. The pick- 
up unit in its final form is shown in section in Fig. 1. 
The spindle a is slotted through the large-diameter 
central portion to take a tightly fitted armature 5. 
This armature consists of a core of high-permeability 
laminations held in a brass casing made in halves and 
riveted together to form a rigid unit, the brass being 
formed with cheeks to take the winding. A coil of 
about 3,000 turns is used and the ends are connected 
to short flexible multi-strand leads which are passed 
through the holes in the spindle during assembly and 
soldered to the insulated silver slip rings c. The 
armature is held in the slot in the spindle with two 
fitted bolts. The plane of the winding lies along the 
longitudinal axis of the spindle. 

The magnet, of cobalt steel, is shown at d, with 
poles which extend along the armature laminations. 
The pole shape is selected so that the integrated output 
per degree swing is constant for any position in the 
range of movement of the armature. The magnet is 
mounted in a bronze casing e, which is free to rotate 
on the spindle for 3 deg. to 4 deg. to each side of the 
position at which the armature and magnet are cen- 
tralised. The detail construction of the limit stops is 
shown at A. The bronze magnet casing is sealed at 
the outer end with a disc /, which also acts as an outer 
bearing ; and a brush gear supported on ball bearings 
and carrying two sets of four “ Silver-Morganite ” 
brushes is carried on the free end of the spindle. The 
brushes in each set are connected to terminals g, from 
which the output from the unit is taken to the amplifier 
and the cathode-ray tube unit. 

Whenever possible, torsional vibration measurements 
should be measured with the unit directly coupled to 





* Paper read before the Institution of Mechanical 
Engineers on Friday, July 17, 


1942. Abridged. 
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the shaft under observation. The best belt drive is of 
uncertain accuracy at high speeds and frequencies and 
the unit described is therefore designed primarily for 
direct coupling. The spindle terminates in a flange 
coupling, recessed to suit a spigot on the engine shaft 
and fitted on a cone on the spindle. A taper pin serves 
to locate the flange correctly in relation to the magnet 
poles. The first units were made with a slot in the 
brass casing boss. A pin in the spindle, centralised in 
this slot, limited the swing of the casing to a total of 
about 8 deg. and acted as the driver for accelerating 
the casing during general changes of speed. The inertia 
mass was not coupled to the drive with weak springs 
as usual, the casing being almost filled with light ball 
bearing grease. This completely successful method 
resulted in an aperiodic system with excellent damping. 

When the unit is rotated on a shaft, the driving pin of 
the spindle first advances towards the driven face of 
the slot in the casing, the damping effect of the grease 
packing preventing severe shock. When a steady 
running speed is reached the system is in equilibrium 
with the pin just touching one side of the slot. Should 
torsional vibrations occur at this speed the forward half 
of the first vibration drives the casing forward with 
the pin, but the inertia of the casing carries it along 
during the return swing so that the pin is then more 
than half a swing away from the slot face. On the 
second vibration a further relative movement between 
pin and slot takes place, and after very few complete 
vibrations the pin only just touches the slot at the 
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extreme limit of swing, and the voltage output from the 
coil after this negligibly short period is proportional to 
the instantaneous angular velocity of the vibrations. 

The integrated output measured on the cathode ray 
tube is proportional to the angular deviations. The 
armature tip has then made a track in the grease equal 
in length to the amplitude of the prevailing vibration 
of maximum amplitude. If the amplitude alters to a 
larger value, the same process of adjustment takes 
place, while if it decreases, centrifugal force acting on 
the grease fills up the track until it is again equal to 
the amplitude. When a general fall of speed occurs, 
the pin slowly takes up a position near to the opposite 
face of the slot without affecting the records. Succes- 
sive revolutions give precisely the same trace on the 
cathode-ray tube if the engine mean speed is constant 
from revolution to revolution, but the traces float up 
and down with changes of mean speed. 

The construction described was satisfactory on 
engines with relatively heavy flywheels and swings 
not exceeding half the total free travel between the 
limit stops, but when used on engines with light fly- 
wheels on the test bed coupled to water brakes which 
were aliaost without inertia, it was found that engine 
speed surges and very sudden changes in vibration 
amplitiides ultimately destroyed the stops in two or 
three hours. There was also trouble due to shearing 
of the driving pin. Even when the pin drive was 
alteted to a dog clutch type, the hammering was 
sufficient to damage the unit in a very short time. 


‘Finally the drive was fitted with four tightly packed 


thin steel blades along each dog face, electrically 
welded at the ends. This design is shown at A, in 
Fig. 1. The brush gear is prevented from rotating by 
attaching two rubber bands led in opposite directions 
from one of the terminal posts g to fixed points on the 
engine. A rigid connection should not be used. 
Accuracy of the records depends on the response of the 
amplifier unit and the pick-up, and also on the limita- 
tions imposed by the need for damping and by the 
moment of inertia of the casing. Mounting the casing 
on ball bearings would reduce bearing friction, but only 
at the expense of necessary damping, and it has there- 
fore no advantages. The combined output of amplifier 
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and pick-up on the integrating circuit is constant 
within 1 per cent. between 60,000 cycles and 1,200 
cycles per minute, and falls only 4 per cent. between 
1,200 cycles and 120 cycles per minute. If the spindle 
of the pick-up unit is moved very slowly the grease and 
bearing drag will carry the casing with the spinille, 
and no output will be obtained, and there will therefore 
be a range from the * unsticking point * over which the 
output will be attenuated. This range has been 
explored by using a Hooke’s joint calibrating apparatus 
similar to that used for the Sperry system. 

The response curves for the standard unit show that 
the output reaches 90 per cent. of full response for 
small swings at a frequency of about 1,200 vibrations 
per minute, and at about 800 vibrations per minute 
for swings of the order of 1 deg. Full response is 
reached at about 1,800 vibrations and 1,400 vibrations 
per minute for small and large swings respectively 
Thus the unit is adequate for most medium- and high. 
speed engine problems, and operates without an 
objectionable resonance at low frequencies, and with 
inherent damping which eliminates the worst effects 
of large cyclic changes of speed. When it is necessary 
to indicate lower frequencies the inertia of the casing 
is increased by clamping an additional mass round it, 
and in this way vibrations down to 200 to 300 per 
minute can be observed with sufficient accuracy. 

Although the preliminary complete calibrations 
required special apparatus, the routine checking of the 
instrument is extremely simple. For this purpose it 
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is only necessary to apply a forced swing of known 
amplitude to the casing at any frequency above say 
200 cycles per minute, and preferably between 1,200 
vibrations and 2,000 vibrations per minute, and to 
measure the height of the resulting diagram on the 
cathode-ray tube with the gain control at any suitable 
position. The unit flange may be bolted to a table and 
a stout brass clamp with a laterally rigid extension rod 
about | ft. long fastened round the casing. If the end 
of the extension rod is provided with a pin, say }-in. 
diameter, it can be driven from a connecting rod coupled 
to a small-throw crank on the shaft of a fractional horse- 
power motor so that the swing is, for example, $ deg. 
When the indicator sweep unit is driven from the same 
motor a diagram is obtained showing the } deg. ampli- 
tude wave, giving the calibration required. The exact 
swing is best determined by fitting two insulated and 
adjustable stops, one on each side of the rocking lever, 
and adjusting these with the aid of a telephone earpiece 
and a small cell so that the arm is just making contact 
with each stop at opposite ends of its travel. Feeler 
gauge measurement of the clearances between the 
adjusted stops and the lever, and the distance from 
the stops to the centre line of the casing give the neces- 
sary constants for the swing to be calculated with 
precision. The average value for maximum sensitivity 
is about 45 cm. per degree total swing. 

Once this calibration has been made, an approximate 
check can be obtained at any time by noting the 
amplitude of the diagram when the casing is swung by 
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hand rapidly between its sto 
get to one-tenth, and the s switch in the “ normal ” 

ition. Calibrations should be made with the 
amplifier low-tension battery voltage in the flat part of 
its discharge curve, and the high-tension battery, 


changes rather suddenly during half a revolution of the 
dotted trace by nearly 0-9 deg. The engine was 
running at a speed at which the friction damper was 
beginning to slip erratically, and the governor driving 
shaft was subject to violent foreing movements which 
correctly adjusted to about 240 volts. Mention has| led to this hunting. The approximate frequency of 
already been made of the desirability of mounting the | the displacement between the diagrams was about 
pick-up deviee directly on the shaft of the engine. This | 1,200 cycles per minute, that of the torsional critical 
should either be turned with a suitable spigot during | vibrations being 5,400 vibrations per minute. 
manufacture, or fitted with a sleeve to take the unit | Sudden changes of mean velocity between cycle 
flange, and the face of the shaft should be quite true | and cycle, and during a given cycle when an engine 
to avoid throw of the outer end of the unit spindle, | is out of tune with one or more fuel valves operating 
as throw, if excessive, would overstress the metal, due | erratically, or when the governor shaft is being forced 
to centrifugal forces exerted by the brush gear. A/| into sudden surges, give useful information regarding 
throw of 0-005 in. at 5,000 r.p.m. is the safe maximum | the general behaviour of the system, but often make it 
tolerance for the standard pick-up, and the tolerance | difficult to measure the heights of the waves at critical 
varies inversely as the square of the speed. with sufficient accuracy except by photographic 
An adaptor for belt drive may consist of a light-alloy | methods. Such erratic conditions may also prevent 
pulley mounted on a ball bearing spindle in a rectangu- accurate tracing of records. The surge can be very 
lar steel block bolted to the test bed or to an extension | much reduced when desired by inserting a high-pass 
of the engine sub-frame, the pick-up unit being attached | filter system between the pick-up unit and the amplifier. 
to the spindle with a muff coupling and Allen screws. | In the case examined it could be reduced to tolerable 
The belt may be of steel $ in. wide by 0-002 in. thick, | magnitude, without affecting the accuracy of important 
with a squarely made lap joint, having about 1 in. | critical oscillations, by adding a 0-5-microfarad and a 
overlap, soldered with tinsmith’s solder. The driving | 0-1-microfarad condenser in series in the lead from 
pulley may be any convenient diameter from 3 in. | the pick-up unit to the grid connection of the amplifier, 
upwards with the pulley centres at the minimum pos- | with a 25,000-ohm resistance from the point between 
sible distance, down to about 7 in. The tension in the | these two condensers to the opposite lead from the 
belt should be adjusted to a pull of about 30 lb. by| pick-up unit. This filter attenuates frequencies from 
means of a spring balance attached through the eye | 3,000 cycles per minute downwards, and the 1,200 
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cycle per minute surge is reduced to about one half. 
Better attenuation would be obtained with a similar 
system in which condensers of 0-25 microfarad and 
0-05 microfarad are used, with the same value of shunt 
resistance, cut-off starting only a little above the 
natural frequency of the shaft. In both cases the scale 
of the diagrams is reduced 8 per cent. by the shunt 


in the end of the steel block before the latter is finally 
tightened to the support, and the tension should be 
checked frequently. A correctly soldered joint does 
not break with a 200 Ib. pull. 

In addition to mounting the pick-up unit, provision 
must be made for the “ sweep” contacts to operate 
on the X-axis plates of the cathode-ray tube. The 
standard sweep unit supplied with the engine indicating 
equipment may be used, coupled directly to a shaft 
rotating at engine speed for two-stroke engines and 
at half engine speed for four-stroke designs, Alter- 


due to forced swings below the cut-off limit. 


natively, a small commutator as shown in Figs. 2 and 3| measurements of amplitudes to within a small per-| amplitudes when the forced frequenc 


centage; but harmonic analysis is necessary, as with 


of non-hygroscopic insulating material such as “‘ Carp ” 
tufnol (red fibre is quite unsuitable) with a short metal 


other forms of torsiograms, for many of the critical | 


on the screen, can be measured accurately, or traced if 
desired, and curves can be plotted for the entire speed 
range from these measurements. The height of such 
a curve at any given speed represents the amplitude of 
the harmonic at the frequency of the system to which 
the frequency selector been tuned. The speeds 
are the same as given for the unfiltered curves. The 
actual scale on the screen was 4-3 cm. per degree. 

In Fig. 7 is a graph of this type taken from a six- 
cylinder four-stecke ‘Diesel engine driving a generator 
through a Bibby coupling. The engine had a friction 
damper at the free end of the shaft. Starting with the 
unfiltered diagram, the engine was run through the 
speed range, and the speeds at which marked vibrations 
oce were noted, the number of vibrations per 
cycle being counted to determine each order number. 
These orders are indicated in Fig, 7, by numbers only, 
| such as 9th, 7}, ete. Two definite vibration frequencies 
je noted, the first occurring, only at engine speeds 
| below about 900 r.p.m., and the second above about 
| 1,050 r.p.m. The filter was then inserted and tuned 
| to the approximate frequency for the lower speed range, 
7,550 vibrations per minute. The engine was then run 
| from 580 r.p.m. upwards, the height of diagram being 
measured at intervals of about 20 r.p,m., and the 
number of vibrations per cycle was noted at each peak 
| value indicating the order of the vibration. The lower 
resonant frequency is that of the system when the 
inertia mass of the. friction damper is running solidly 
with the damper hub. Near 920 r.p.m, the shaft 
swings start to build towards the 74-order critical 
vibration, but the damper then begins to “ stick-slip,” 
raising the natural frequency of the shaft system. 
The same order again tries to build up at a higher 
speed, and the damper movement then becomes stabi- 
| lised with increase of frequency to 10,400 vibrations 
| per minute, At higher speeds the ninth, 7} and sixth 
| orders are reached. A few points taken on full load 
| show the difference between loaded and light running ; 
| and the sloping line from 1,600 r.p.m. to 1,660 r.p.m. 
| indicates the governed speed of the engine. 
| In this example the flywheel mass was normal and 
| the measured swings are a close approximation to those 

causing shaft stresses. The diagrams show the sum of 
| all vibrations taking place at the frequency to which 
| the filter is set. Thus in cases where the flywheel is 
| small and the speed low it is necessary to calculate the 
| magnitude of the harmonic of the roll at this frequency 
|and to adjust the observed swings to. allow for this. 
This applies particularly to the values for the numeri- 
cally low major orders. .The firing sequence was l, 5, 
| 3, 6, 2, 4. The curve drawn through black dots in 
| Fig. 7 was with no load and that drawn through small 
| circles was with torque for 50 kW at 1,500 r.p.m. 

An explanation is necessary regarding the inter- 
| pretation of the flanks of the curves of graphs similar 
to Fig. 7. The flank of the sixth-order critical vibra- 
tion on this graph does not represent the amplitude 
of the sixth harmonic forced vibrations at each speed 
| below resonance, but that of the harmonic for 10,400 
vibrations per minute to which the filter is tuned. 
| If, however, the filter is retuned, at any speed in a 
| trough between two peaks, to six times engine speed, 
then, provided that the resulting wave shows, twelve 
definite cycles, the height of the waves .gives the 
amplitude of the flank of the sixth order at that 
speed, plus the harmonic at the tuned frequency of 











|any roll, which is usually negligible: Summarising, 
resistance, and there is attenuation of all frequencies | the use of the frequency selector enables diagrams to 
This | be taken from which all major, and even relatively 
direct type of diagram is sufficient for the determina- | insignificant minor, critical vibrations can be measured ; 
tion of the most important critical speeds, and for | it can also be used for the determination of flank 


is not below 
about 1,000 vibrations per minute. e harmonic of 
the roll at any selected frequency is included and is, 


segment @ across the rim, may be similarly driven. A | vibrations of smaller amplitude, as well as for certain | of course, embodied in any other type of torsiogram, 


pair of gauze brushes } loaded with leaf springs should | forced vibrations. 

bear on the rim to make the necessary contact for the| The first application of the apparatus to a practical 
sweep return once in each cycle of operations. The | example of an engine in its development stage on the 
system described, that is, the combination of torsional | test bed, in contrast to earlier tests on fully developed 
vibration pick-up unit, sweep contact, and Standard- | engines, showed that suppression of surge and the 


Sunbury engine indi¢ator, enables torsional vibration | introduction of a frequency selecting unit would be | 


diagrams for one cycle of engine operation to be viewed | invaluable additions. A band-pass filter system was 
or photographed on the screen of the cathode-ray | therefore constructed with a series of low-resistance 


tube unit, these diagrams being equivalent to one | chokes and an adjustable tuning capacity arranged as | 
complete cycle of a Geiger record. The addition of a | shown diagrammatically in Fig.5. Fig. 6 shows further | 


variable-speed continuous camera and time marker to | records from the six-cylinder two-stroke engine taken 
the outfit provides means for obtaining a continuous | with the frequency selector set to the resonant fre- 
record, over a wide speed range, which can be analysed | quency of the shaft, i.e., 5,800 vibrations per minute. 
as required. : | These correspond to the unfiltered diagrams of Fig. ‘| 

A series of typical unfiltered diagrams from a six-| and illustrate the value of the filter unit. The first 
cylinder two-stroke engine, each representing one | diagram in each fi was taken just below the fifth- 
revolution less about 7 deg. during which the sweep | order critical speed; ‘the second and third are on the 
return is operating, is shown in Fig. 4. The speeds upper flank of the major sixth order; the fourth is 
are as follows: curve 1, 1,133 r.p.m.; curve 2, 1,040 | almost on the sixth order at resonance ; the fifth is on 
rp.m.; curve 3, 1,020 r.p.m.; curve 4, 1,000 r.p.m. ; | the lower flank of the sixth order; and the last shows 
curve 5, 910 r.p.m.; curve 6, 835 r.p.m. The scale|the seventh order'at resonance. The unfiltered dia- 
= the cathode-ray tube screen was 3-6 cm. per degree. | grams are, in many cases, too confused by beats with 
the dotted line is a second trace displ from the | forced vibrations at other frequencies for accurate 
first by an amount equal to the angular deviation from direct measurements of the critical amplitudes to be 
one eycle to the next, thus the fifth curve of Fig. 4' made; but the filtered records, which are quite steady 





except those derived from torsional strain gauges. 


| Errors due to direct measurement of the diagrams are 


in the direction of excess swings and are thus on the 
safe side. 

The best operating technique for a full analysis of 
an engine is described in this and the paragraphs 
immediately following. Run through the speed range 
on a steadying load using the unfiltered diagram, and 
note the speeds at which pronounced resonance occurs, 
Watch particularly for vibrations of different degrees. 
If possible, make this search with the designer's 
analysis of the system at hand for reference. At 
resonant speeds count the total number of vibrations 
to determine the order, and then calculate the approxi- 
mate natural frequency for each mode of vibration by 


multiplying the number of vibrations per revolution by 


the engine speed. 

Set the filter to one of the approximately determined 
natural frequencies, adjusting the posan > to obtain 
a suitable scale for the filtered diagram, and then 
measure the height of the filtered di at a resonant 
speed. Make a small adjustment of the filter setting 
to each side of the initial setting and, if there is any 
increase of amplitude with such an adjustment, check 
the speed again for a new maximum, and in this way 
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obtain the optimum combination of filter setting ond | 


speed which gives the maximum height of diagram | 
for the order under examination. The filter setting 
should then be left in this state and the calibration 
determined from the appropriate calibration curve for 
the choke and condenser values in use and the switching | 
position of the amplifier. 

Now run the engine through the whole of the speed | 
range over which readings are required, taking measure- | 
ments of diagram height every 20 r.p.m. or other | 
convenient speed gap, and repeat this procedure at | 
full load. A similar series of readings should then be | 
taken with the filter set to the frequency of any other | 
mode of vibration which was observed during the | 

liminary tests with the unfiltered diagrams. | 
he resonant frequency may change with load. 

These records enable curves such as those of Fig. 7 | 
to be plotted. The peak heights represent the ampli- | 
tudes of the vibrations at each point of resonance. The | 
values of the various orders can usually be determined 
by a direct count of the number of waves per revolution | 
seen on the screen. In the case of orders with low 
vector summations, however, there may be some doubt | 
regarding the exact order, on account of interference | 
with other frequencies. The order number, in such cases, | 
ean readily be determined by inspection of the finished | 
graph, and it can then be checked from the known | 
constants for the engine system under test. If a con- | 
tinuous film camera is available it is worth taking a 

hotographic record over the speed range at, say, no | 
oad and full load, to which reference can be made | 
later for complete analysis and check if desired. 

Next, after inspection of the plotted results, decide | 
whether the heights of the flanks of any order are | 
required, bearing in mind that critical vibrations | 
beyond the maximum speed may have large flank | 
amplitudes. To determine flank values for a given | 
order, set the filter to a frequency equal to the number | 
of the order multiplied by a speed corresponding to a | 
trough between two resonant speeds, and take a read- | 
ing with the engine running at this speed. Repeat | 
this procedure with the filter set to a frequency equal | 
to the number of the order multiplied by a speed corre- | 
sponding to the next trough, and continue this process | 
as far as required. If the peak of an important order | 
is sufficiently below the maximum speed of the engine, 
make similar tests at higher speeds than the resonant 
one. The line joining these values and merging into 
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MOTOR VEHICLES. 

543,713. Power Transmission. Leyland Motors Limited, 
of Kingsten-on-Thames, and V. W. , of 
Leyland. (1 Fig.) September 5, 1940.—To facilitate 
gear changing on motor road vehicles before synchro- 
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*“* ENGINEERING ”’ ILLUSTRATED | emtet within the cup d@ on the central boss of the 


| two-arm lever b. 
| lever 6, and the spacing pieces i form a pair of gaps ip 


The ends A are at opposite sides of the 


| which the ends of the lever b lie (Fig. 2) with some 
| sugular play. A coil spring is located between each 


| 
| 
| 
| 
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| The date of the advertisement of the acceptance of a| 


| 


| arm of the lever and the adjacent side of the gap. 


mesh operation came into use it had been proposed to | 


inter-connect the clutch and the throttle with the gear- 
changing lever, so that the clutch was disengaged and the 
throttle partly closed when a change of gear was made 


Fig.2. 
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A pair 
of diametrically opposite recesses p opposite the springs 
accommodate rollers ¢g. The bases of the recesses are 
inclined towards the inner surface of the cup so that the 
rollers wedge in them and lock together the intermediate 
and driven elements to transmit a drive from the shaft a 
to the shaft c. Reverse rotation of the driving and inter- 


| mediate elements is prevented by a unidirectional clutch u 


without the driver needing to think of anything but his | 


gear-changing lever. Later, various schemes were sug- 
gested for making changes of gear result automatically 
from variations of engine load, and in these clutch and 
throttle were actuated automatically with the gear- 
changing mechanism by electromagnetic or electrically- 
controlled hydraulic means. The invention is concerned 
with motor vehicles in which power is transmitted to the 
wheels through a fluid flywheel and a variable-speed 
gear which includes friction clutches for synchro-mesh 
operation or friction brakes. The engine crankshaft is 
directly connected to the impeller of a fluid flywheel 
coupling 2, and from the driven member of this coupling 
the drive is transmitted to the vehicle wheels through a 


| Dudley. 








@ 


between the intermediate element and the casing. On 
swinging the starting handle, the ends of the lever b press 
the rollers ¢ into engagement with the intermediate and 
driving elements and transmit the drive to the driven 
shaft c. In the event of back-firing of the engine, the 
intermediate element is prevented from moving by the 


| clutch rollers u and the driven members are freed by the 


rollers q moving out of the recesses p. Hence reverse 
rotation of the driven shaft by the engine cannot be 
transmitted to the starting handle. (Accepted March 31, 
1942.) 


STEAM ENGINES, BOILERS, ETC. 
533,374. Multi-Tubular Marine Boiler. Danks, of 
Netherton, Limited, of Dudley, and J. A. Danks, of 
(4 Figs.) August 17, 1939.—The boiler ts 
designed to retain the advantages of a horizontal con- 


| struction without the disadvantage of requiring a large 
floor space. Within the shell 1 of a horizontal boiler is 
|a furnace tube 2 having a grate 2' opening at one 


| end to a chamber 3. Smoke tubes 5 extend through the 
| boiler between the chamber 3 and a smoke box 6. Since 
| substantially the whole internal space of the boiler is 


| occupied by the furnace and smoke tubes, the boiler has 


the peak values gives the shape of the vibration curve 

for the order examined, and enables flank values to be | 
added to resonance effects at other order numbers, and | 
to other important flank effects determined in a similar | 





| 
| 





manner. No account is taken of phase change between | 
the various orders, nor of the fact that the stress per | 
degree swing due to forced vibrations is not the same | 
at the node as it is for the critical vibrations, but the 
error due to neglect of these is on the safe side. The | 
“flank method” also shows when two important 
modes of vibration at different frequencies exist, the | 
plotted results then giving a peak at each critical speed. 
When a friction damper is fitted, the engine shaft 
will have a natural frequency which is determined by 
considering the damper mass as though it were fixed | 
to the hub when the amplitudes of vibration are below | 
a certain limit, but when the damper slips appreciably | 
the natura! frequency of the shaft will rise to an extent 
depending upon the design of damper and the loading | 
of its springs. In such cases every important order 
should explored from the peak in both directions | 
for flank effects, i.e., the filter system should be tuned 
to the order number multiplied by the engine speed | 
for a range of speeds, particularly for those above 
the critical speed applying to the damper in the 
“ frozen” condition. In many examples this search 
will show the existence of two peaks, each for the same 
order, the lower-frequency peak corresponding to the 
critical with the damper mass frozen and the higher- 
frequency peak corresponding to the same critical when 
the damper is slipping at its maximum freedom. The 
nature of the friction surfaces and the loading deter- 
mines which of the two peaks is the greater or whether | 
they merge in a smooth curve with broad flank effects. | 
It is also possible to have examples in which the damper | 
acts as a fixed mass at low engine speeds and as a light 
friction brake at higher speeds, the natural frequencies | 
being different and not merging into each other around 
each critical speed. 
(To be continued.) 





| 
Opex-Cast CoaL WorkKINGS.—The Minister of Fuel | 
and Power has issued a new Order, entitled the Quarries 
(Open-Cast Coal Workings) Order, 1942 (S.R. & O., 
No. 1662). The Order, which came into force on August 
24, exempts all open-cast working operations carried 
on by, or on behalf of, the Minister of Fuel and Power 
from the Coal Mines Act, 1911, the Metalliferous Mines 
Regulations Acts, 1872 and 1875, the Quarries Act, 
1894, and from all Orders and Regulations issued under 
these Acts or any special rules established under the 
Metalliferous Mines Regulation Act, 1872. 
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single-plate dry friction clutch 3 and a variable-speed gear | 
4. The latter consists of constantly meshing spur wheels 

on a principal shaft 5 and lay shaft 6, one or other of the 
gear wheels on the principal shaft being clutched to 

that shaft by one of the friction clatches 7. These gear- 

changing clutches are manipulated in the usual fashion 

by a gear lever 8 equipped with a yielding hand grip 

which may actuate the usual locking device. The lever 

and hand grip are fitted with electrical contacts which | 
are brought together when the lever is gripped. A | 
pneumatic cylinder and piston 11 are provided to operate 

the clutch 3, and the cylinder is connected with the 

tacuum reservoir by a valve 12 actuated by an electro- 

magnet 13 supplied from a battery, the supply circuit | 
including the contacts associated with the gear lever 8. 

The engine power during gear changes up may be re- 

duced by manipulation of the gear-changing lever by 

including in the same electrical circuit as the clutch or 

valve magnet 13 a magnet 15 operating on the throttle 

or the fuel-control lever 16. To provide against failure 

of the pneumatic or electrical apparatus, a clutch pedal 

is provided by which the clutch 3 can be operated in the 

usual way. (Accepted March 10, 1942.) 


544,167. Unidirectional Clutch. Avimo, Limited, of 
Taunton, and H. C. M. Stevens, of Bradford-on-Tone. | 
(3 Figs.) November 8, 1940.—The clutch is designed for 
use between a starting handle and the engine shaft. The | 
short shaft a is connected to the starting handle, and 
carries a two-arm lever 6. The driven shaft c, co-axial 
with the shaft a, carries adjacent to the lever b a cup d 
which encloses the ends of the lever. The end of the 
shaft a is supported in a bearing in the end of the shaft c 
and the latter runs in a ball bearing in a casing which 
encloses the clutch. The intermediate element of the 
clutch consiste of two co-axial end parts A secured 
together and to a pair of arcuate spacing pieces i, and is 





| 
| | chamber 7 above the boiler proper. 
13) | generally cylindrical form with a domed top and communi- 





a large heating area for a small overall length. Reserve 
water and steam collecting space is provided by a separate 
The chamber is of 
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cation between the boiler space and the interior of the 
chamber 7 is through openings 9 in the boiler shell. 
Bars 10 strengthen the shell 1 in the region of these 
openings. In this boiler, not only is the horizontal space 
occupied for a given heating surface considerably reduced, 
but also, since the tubes 2 and 5 are horizontal and close 
to the floor, they can be easily cleaned. Access to the 
back tube plate and boiler furnace is readily obtained by 
removal of the cover plate 4, and the chamber 3 ensures 
that the flow of the gases from the furnace tube to the 
smoke tubes is uniform over the whole bank of tubes, 
promoting uniform heating of the tubes. Such a hori- 
zontal boiler designed to evaporate 2,000 Ib. of water 
per hour requires a floor space of 6 ft. widé by 8 ft. long. 
and is 13 ft. 6 in. high, as compared with the standard 
design of 6 ft. diameter by 16 ft. long. (Accepted 
February 12, 1941.) 
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APPARATUS FOR PARTICLE 
SIZE ANALYSIS. 


(Continued from page 142.) 


Tue attainment of accurate analyses with the 
apparatus described demands stringent precautions, 
poth in the preparation of the cell and the speciman 
and in the procedure adopted during the actual 
photography. The inside of the cell must be washed, 
first with distilled water and then with a quantity 
of the liquid selected as the suspension medium. A 
further quantity of that liquid is prepared for use in 
the cell by repeated filtration in a ‘‘ Metafilter” 
domestic water filter until complete clarity is 
obtained. The assembled cell is filled with this 
prepared liquid up to a level some 2 in. below the 
top of the glass baffles. The cell is placed inside the 
rater jacket and the medium stirred by compressed- 
sir bubbling, freedom from particles being checked 
by inspection through the camera window with the 
light beam shining. The latter should be exactly 
central, so that a sharp image of the slit appears on 


fr 

















Fie. 5. SamMpLina APPARATUS. 


the exit window, #.e., the quartz window opposite | 


that through which the beam enters the cell. 
The preparation of the sample involves some con- 


sideration of the capacity of the cell, since it has | 
been found necessary, if interference among falling | 
particles is to be avoided, to ensure that the average | 
spacing between individual particles is from 20) 
diameters to 25 diameters. Hence the volume of the 
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persed, 10 cc., i.¢., 1 per cent., of the liquid and 
sample are trapped inside the narrow sampling 
tube by inserting bungs into each end of it. The 
tube is then removed and its contents washed into 
the sedimentation cell through & glass funnel. By 
this procedure a truly representative sample, com- 
prising about 0-05 cc. of the powder, is introduced 
for analysis. Where extreme accuracy is important 
and the size range of the powder is large—say 100 
to 1—it is desirable to divide the sample into two 
or more fractions, analyse each separately and 
compound the result. This division is most easily 
performed on sieves, and as each fraction is analysed 
the cut need not be particularly sharp. 

Before photography is started the arc lamp is 
switched on for at least one minute (the rotating 
shutter, n, Fig. 4, page 142, ante, being across the 
light beam to prevent heat transmission to the cell) 
to enable it to attain a steady operating temperature, 
and the suspension is bubble-stirred for a minute, 
after which the trap door below the glass baffles is 
raised and securely held in contact with their lower 





| est particles photographed. 


ends. The shutter may then be started and the larg- 
If there are only a few 


ne Fig. 
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, large particles present, it may be necessary to make 


several exposures in rapid succession in order to 
record enough (about 10) tracks to enable the 
average number of particles present to be calcu- 
lated. For this purpose the camera is, with ad- 
vantage, fitted with a dropping-plate device. If 
all large particles have fallen through the field of 
vision before an adequate number of tracks have 
been photographed, the trap door may be re- 
opened, the liquid re-stirred, and a further batch 
of photographs taken. For relatively large par- 


suspension fluid in the cell, amounting to some | ticles, in the size range from 50, to 100p, an ex- 
600 cc., should be 25° times the volume of the| posure of only 1 second or 2 seconds is required, 


sample of powder ; and the latter therefore amounts 
to 0-04 cc., equivalent to 80 mgm. of a solid of 
specific gravity 2. The powder to be analysed is 
patted down into a thin circular layer on a flat 
glazed surface such as that of a tile. It is divided 
into four quadrants, of which two opposite ones are 
withdrawn, while the remainder is mixed, spread, 
quartered again, and the process repeated until 
4 cc. or 5 ce. remain. This quantity of powder is 
put, along with 1,000 ce. of the same liquid as is 
used in the sedimentation cell, into a specially 
designed sampling vessel, which is shown in Fig. 5 
with the front removed to display the internal 
arrangements. Stirring is achieved by compressed- 
air bubbling through the supply pipe to the lower 
part of the vessel on one side, and vigorous circula- 
tion is promoted around the central vertical baffle. 








When the powder is thoroughly mixed and dis- 





which is so brief that the tracks of only the larger 
particles are photographed. The free falling speed 
is estimated by the use of a rotating shutter that 
interrupts the light beam for sy; second in each 
second. The dotted track enables falling speeds 
to be estimated even when the ends of the track are 


ill-defined or when tracks intersect or are nearly 


superimposed. For medium-sized particles, in the 
range 10u to 50yu, good photographs can be ob- 
tained with an exposure of 10 seconds, particles 
of the largest size being first allowed to fall comm- 
pletely out of vision. Since, in average powders, 
small particles are numerically greatly in excess 
of large particles, the need for a large number of 
photographs of the smaller particles usually does 
not arise. If the smallest sizes counted on the 
first set of plates are about the same as the largest 
sizes on the second set, the overlap provides a 





useful check. For the smallest particles, in the 
range from ly to 10yu, a lengthy exposure, up to 
30 seconds, is needed to secure adequate definition 
of the tracks. The shutter now occults the beam for 
} second in each second, and a single photograph 
will generally contain enough individual tracks for 
the analysis. 

The size of a particle determined by the sedi- 
mentation apparatus is defined as the diameter of 
a sphere which, under the same conditions, would 
have the same terminal velocity. These velocities, 
or free falling speeds, for particles less than 100, in 
size, in water, generally come within the range of 
hydrodynamic resistance covered by Stokes’s Law,* 
viz. :— 

(o — p) gd? 
18 n 
free falling speed, 
gravitational constant, 
density of particle, 
density of fluid, 
diameter of particle, 
” = viscosity of fluid. 
Thus the terminal speed is proportional to 
density difference x diameter* 
viscosity of fluid 

This law holds good up to a Reynolds number of 
about 2, and therefore applies up to the particle 
sizes in water (p = 1, 7 = 0-01576) and alcohol 


v where, in consistent units, 
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I 


arase 
hu ud 











(p = 0-8, = 00-0163) respectively, shown in 
Table I. 
TABLE I. 
Density | Limiting Size in Limiting Size in 
Difference. Water at 4 deg. C. Alcohol at 4 deg. C. 
e= | M- | -. 
| 
1 210 | 230 
2 165 180 
3 150 160 
4 | 130 | 145 
5 120 | 135 
6 | 115 | 125 


Table II illustrates the relation between free 
falling speed and particle size over the useful 
range of the sedimentation cell, on the assumption 
of unit density difference. 














TABLE II. 
| Free Falling Speed 
Particle | (em. per sec.) in. 
Size. |- 
Water at 4 deg. C. | Alcohol at 4 deg. C. 
| | 
1 00000346 0-0000334 
2 0-000138 0-000134 
5 } 0 -000865 0 -000836 
10 0 -00346 0-00334 
20 0-0138 0-0134 
30 | 0-0311 0-0301 
40 | 0-0553 0-0535 
60 | 0-1245 0-1204 
30 } 0-2213 0-2140 
100 0-3458 0-3344 
120 0-4980 0-4815 





The effects of a change in temperature of the 
suspending fluid are (i) to alter the value of (¢ — p) 
by a small amount which is negligible over the range 
of temperature encountered in the sedimentation 
apparatus; and (ii) to change the viscosity of the 
suspending fluid, and hence to alter the free falling 
speed of all particles. Fig. 6 shows graphically 
the effects of temperature on viscosity, for water 
and alcohol, in the form of correction factors by 
which the free falling speeds in Table II must 
be multiplied according to the temperature of 
the suspending fluid. Thus the free falling speed 
for 60,4 particles of density 1-8, i.e, o—p=1 
if dispersed in alcohol at 6 deg. C., is given by 
0-1204 x 1-04 = 0-1252 cm. per second. 

The procedure for deriving a size analysis from 
the photographs of particle tracks may be illus- 
trated by the diagram Fig. 7. Immediately after 
the stirring operation, all particles should be uni- 
formly dispersed throughout the cell, and until 
the largest fractions have fallen through the entire 
height of the liquid column above the bottom of the 
window, the suspension viewed at any instant will 
be truly representative of all fractions. Particles 
of size 1104 and of unit density difference will 
take 150 seconds to fall 50 cm.; hence a photo- 
graph taken at any instant within this interval 








* See also ENGINEERING, vol. 150, page 441 (1940). 











shows no change in the concentration and size 
distribution of the particles comprising the visible 
portion of the sample. The first step in the analysis 
is to decide how the various sizes are to be arranged. 
The track lengths for the upper and lower limits 
of each class are then calculated from the free 
falling speeds, the enlargement of the photograph, 
and the duration of the exposure. The number of 
tracks in each particular class is then found by 
measurement of the image projected on to trans- 
lucent paper. 

In the case of the larger particles, as has been 
mentioned, a number of photographs is usually 
taken. If this number be n, and since the space 
illuminated by the beam is 2 x 3 x 0-1 cc., the 
volume of suspending fluid associated with n photo- 
graphs is 0-6 n cc., and the number of large par- 
ticles counted is divided by n to give the average 
number present in the field at any instant. In the 
case of the smaller particles, which are very numer- 
ous, the reverse procedure is adopted, the count 
being made over only a fraction of one photograph 
and the number so counted being increased by 
dividing it by that fraction. This procedure is 


SNGINEERING. 


and the number simultaneously illuminated in the 

field of the camera is 

“ volume of suspension liquid photographed 

700 x — 

total volume of liquid in cell 

2x3 X01 

ST pee Rw. 

00 x 5 


== 0-7, say, | particle. 
Thus it will be necessary to make about 10 exposures 
to obtain an accurate estimate of the average number 
of particles in the size range 100, to 110,. 

The lengths of the particle tracks when examined 
after enlargement of the photographs, are obtained 
from the product :—free falling speed according to 
Stokes’s law (Table I[1) x exposure time <X mag- 
nification of enlarger. Hence the sample of powder 
is graded according to size and the distribution by 
weight follows from application of the weight factor 
for each of the selected size ranges. 

Since the I.C.I. sedimentation cell was designed 
and developed to be the most exact apparatus for 
particle size analysis, it has necessarily been im- 
possible to make any complete, direct calibration of 
the accuracy of determinations made with it. The 








permissible since experience has shown that the | characteristics of the apparatus can, however, be 
tracks of small particles are numerically distributed | usefully explored to ascertain whether, and if so 
uniformly over the entire field, so that the labour of | to what extent, its results are affected by the nature 
counting can be considerably reduced, without error, | of the size distribution of the sample of powder 
by this artifice. | under examination, and secondly, by repeated tests 

The outcome of these operations is to establish | upon successive samples of the same powder, to 
the relative numbers of particles within the selected | ascertain how far the results obtained are con- 
ranges of free falling speeds, which is tantamount | sistent and what probable degree of error is present 
to grading the sample of powder within the desired in any individual determination. Errors may be 
number of size ranges. To obtain a percentage | random or systematic, and may be due to false 





























TABLE III. 
| Length of Mean 
Size Limit. } Particle Track on Time after 
Microns. Weight Number of Enlarger Screen. which Field 
Poster. Percentage Particles (mm.) will not be 
a3 + 3 by Weight. Visible at | —— ae ee __| Representative 
= any Instant. of Fractions. 
b - 1 Second 30 Seconds Mins. 
= | | Exposure. Exposure. | 
2 & | 66 1 14,480 } 2-00 | 970 
5 10 562 2 3,400 | | 9-35 | 241 
10 20 4,500 4 849 | - } 37-4 | 60 
20 30 17,500 5 273 3-5 104-6 | 27 
30 40 45,500 7 147 6-75 204°9 15 
40 350 94,500 9 91 11-2 . | 9} 
50 60 170,000 12 7 16-7 _ | 64 
60 70 | 279,000 16 55 23-6 — 5 
70 80 427,000 19 42 31-2 4 
80 9 | 620,000 13 20 40-0 | = | ; 
90 | 100 | 864,000 ll 12 50-4 | ~ 24 
100 110 | 1,165,500 1 1 62-0 2 

















analysis by weight it is merely necessary to multiply | measurements of either the velocity of free falling 
the number of particles in each size range by a| speed of any fraction of the specimen powder, 
factor proportional to the particle weight. If a|or of the number of particles in any particular 
and 5 are the upper and lower limits of size for any | fraction. 

particular range, the size factor is given by:—| To examine these characteristic possibilities, 
1/2 (a*-+ 5°). Numerical values of this factor | various tests were carried out with prepared samples, 
vary from 4-5, for the size range 1 to 2, up to | the first of which was made up of closely sized frac- 
1,165,500 for the size range 100 to 110. In the | tions of sintered glass spheres, graded by elutriation 
unusual event that only a small number—say 2 or 3 | and subsequently checked by microscopic examina- 
—tracks are available in any size range it is a good | tion. Various mixtures of this material were 
plan to measure the length of each track, calculate | synthesised and analysed in the sedimentation 
therefrom the diameters of the equivalent spheres | apparatus, which revealed no wider discrepancies 
and hence deduce a mean size for the grade. | than could be attributed to the difficulty of making 
To illustrate the principles underlying the tech-| an exactly predictable mixture by elutriation and 
nique of the sedimentation apparatus, it is in-| weighing. In particular, the apparatus showed up 
structive to consider the analysis of a powder of | the true size of any particular range of particles, 
particle size ranging from 24 to 1104. The material | there being no broadening or displacement of the 
is assumed to have a specific gravity of 2, to be | peaks in the analysis due to a large proportion of the 
suspended in water at 4 deg. C. (so that the relative | total particles being concentrated within a small 
density ¢ — p= 1), and to have the particle-size | size range. A second series of tests was made with 
distribution given in col. 4 of Table III. In order | one material—fine sand, of irregularly shaped par- 
that individual particles may be spaced about | ticles such as are commonly encountered in practice 
25 diameters apart in the sedimentation cell, of |—-when suspended alternatively in water or in 
which the volume is 600 cc., the required volume | alcohol. The results were in good agreement and 
of sample is 600/25 cc. and it weighs 0-08 gm. | demonstrated that there was no objection to the use 
Hence the weight of powder placed in the sampling | of alcohol as a suspension medium. A third set of 
vessel (Fig. 5) is 8 gm. Of this, by Table III, | trials was made with fine sand, cut into five fractions 
1 per cent. by weight is within the size range 1004 to| by sieving. These fractions were sedimented in 
110p, its volume being 0-0004 cc. The average | duplicate and the results compounded to give the 

volume of one of these large sized particles is analysis of the original mixture. A similar p 
fer (11M + 100%) | was carried out with the same material cut inte two 
fractions only. The two calculated analyses came | 


i: tee “9 
out in close agreement, indicating the absence of 


x 10-* cc. 
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be restricted within limits that are usually permisgj}), 
small. With average operation the overall accume 
at any particular sizing can be expressed by th, 
relation :— 

Disparity between two successive results 

= «V/2A(l — A) 
where A is the fraction less than the size consider 
and « is a constant, having a value of about 7, 

For example, in a powder for which about 20 pe, 
cent. of the particles are less than any particuls 
size, the difference between successive percentage 
determinations will be 

7 2 x 0-2(1 —0-2) =4 
i.e., the true result will be that between 18 per cent 
and 22 per cent. of the particles comprising th 
entire powder are less than the particular size. |; 
will be apparent from the shape of the formula that 
the random error derived by the formula is the same 
for all percentages equally distant from 50 per cent, 
Thus the error is the same for 80 per cent. as for 
20 per cent., and when « = 7 it varies in amount 
from 2-97 at A = 10 per cent. and A = 90 per cent, 
up to 4-95 at A = 50 per cent. Actually the value 
of « may be expected to vary according to the type 
and grading of the powder under examination. [p 
the three series of tests on synthetically-graded 
powders, mentioned above, the values of « observed 
were, respectively, 5-1 for tests on sintered glass 
spheres ; 3-62 for fine sand in water and alcohol; 
and 7-58 for sieved fractions of sand. The mean 
value of « hence derived, was 5-67, so that if « is 
taken as 7 it allows a fairly generous margin of 
random error. 
(T'o be continued.) 





FOREMANSHIP DEVELOP- 
MENT IN GREAT BRITAIN. 


By F. J. Burns Morton. 
(Continued from page 164.) 


I1.—Improving Older and Established Foremen.— 
Before proceeding to outline the practical measures 
to be taken in promoting a higher standard of fore- 
manship, it is as well to review briefly those general 
considerations which govern the vocational educa- 
tion of adults in industry, especially of those older 
persons with many years of trade experience and 
supervisory responsibility. It must be remembered 
that most foremen have received little forma! 
education, scientific instruction, or systematic 
technical training after leaving the elementary 
school. In many cases, the older foreman has 
picked up his technical knowledge and developed 
his supervisory capacity by a process of trial and 
error in the day-to-day execution of his job. Ex- 
perience gained in this way is most valuable, but 
it can be acquired only slowly and over a long 
period, and in these days may quite easily become 
out-of-date. The guidance and correction of the 
foreman depends on his superiors’ management, 
which may be wise and progressive, close and exact- 
ing, narrow and interfering, or merely vague and 
unhelpful. However, whether the foreman is in- 
adequately or competently supervised, the import- 
ant thing is that, as his years of experience increase, 
he is inclined to become self-satisfied and com- 
placent ; he becomes prejudiced, resents new ideas, 
and presents a stubborn resistance to change. 
Strangely enough, in the lower ranks of industry 
there is a universal belief that promotion means 
less work, so that foremanship is sometimes looked 
upon as a sinecure. 

“It constantly falls to the lot of the management 
to bring the supervisory force up-to-date, either 
by jolting out of positions those who fall too far 
behind, or by prodding those who do not keep 
ahead of the changing circumstances. Foremen 
must be subject to some form of continuous but 
reasonable stimulation, and in view of the positions 
they hold, and their existing experience and capacity, 
this must be brought about along the lines of modern 
teaching and industrial development by means of 





Hence the number of particles in the range 100, to 
serious systematic error. Some degree of random 


110, passed into the sedimentation cell is 
400 x 10-* error, on the other hand, is inevitable but by careful 
manipulation and experience of the apparatus it can | 





= 700 approximately, 


0-61 x 10-* 





suggestion and persuasion. The chief general con- 
siderations in the application of these methods can 
be summarised as follows. 
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(1) The person who instructs must be respected | and failure to encourage men individually. No 
as being practical, experienced, and competent.| doubt this prevalent lethargy accounts for the 
2) The subject matter of the instruction must be | slight recognition so far given to the foremanship | 
essentially practical, dealing with known jobs. | prablem in Great Britain ; yet both economic and 
(3) Any proposals made should concern current | social changes are so persistent that the issue 
yroblems and be subject to immediate application. | cannot be longer delayed and must be met with 
(4) Instruction should be stressed as being of prac- | the urgency and thoroughness which it merits. 
tical and immediate value, so as not to be regarded However, in view of the prevailing features which 
either as a waste of time or as only remotely ap-| characterise British industrial organisation, 
plicable. (5) Procedure should pass from the known | more flexible and less systematised method of 
to the proposed ; from the simple to the complex ; | foremanship development, through day-to-day con- 
from concrete practical examples to general operat- | tacts in the workshop, is likely to find wider accept- 
ing principles, such general rules and regulations | ance and to prove more beneficial, especially as a 
being imparted by full explanation of applications | first step, than conferences, whether formal or 
and their limitations. (6) The presentation should | informal. With what might be termed the contact 
be intensive, and confined to small groups of com-| method of improving foremanship, any and every 
parable education, age, experience and _ status. | occasion should be used to educate by various means 
Sessions should be short, with limited but definite | the supervisory staff responsible for departmental 
problems for discussion, followed by concrete con-| control, commencing with a clear-cut policy of 
clusions. (7) Instruction should definite and} what it is intended to accomplish generally, and 
specific, clear and brief, with plenty of practical | adding to this those further requirements indicated 
illustrations and diagrams where possible. (8) A| by individual deficiencies. Such a policy might 
planned programme should be drawn up for each include a general improvement in quality of work- 
meeting, and a series of meetings should be arranged | manship, a speed-up of production, and a stricter 
which should be pursued progressively according to | control over it, and better industrial relations. 
plan, whether the plan is disclosed or not. (9) The | higher management, including the works manager 
method of approach should be by way of drawing | and functiona! specialists, should then use those 
out suggestions and by persuasion, rather than by | occasions which arise every day to explain the 
(10) Decisions should ap-' reasons for policy and instructions, suggesting lines 
whether between | along which these might be put into immediate 
practice. Instead of giving instructions as orders, 
to be carried out without question, a little more 
time is taken to explain the instructions and to 
make sure that they are thoroughly understood and 
accurately followed out, with the object of creating 
a closer collaboration between the higher and lower 
grades of management, so that teamwork can be 
developed on a basis of a mutual understanding of 
the firm’s requirements and practical difficulties. 

At the back of the minds of those who carry out 
the policy of developmtent, should be a conscious 
intention to encourage a standard of foremanship 
which more truly represents the company’s require- 
ments. As is so well known in industry, it is not 
so much what the directors decide, but the way in 
which those decisions are transmitted to the fore- 


be 


forceful aggressiveness. 
pear to arise from discussions, 
individuals or out of a group, so that those giving 
effect to them may appreciate their responsibility. 
The chief aims of training are to develop in- 
dividuality and to create self-confidence, to impart 
knowledge and to implant better habits of work ; 
to improve powers of observation ; to 
open-mindedness, receptiveness, and adaptability ; 
and to instil co-operation as the foundation of 
teamwork. Some expense in training cannot be 
avoided and those responsible should be clearly 
convinced of its worth, being prepared to expend 
time and patience in order to make the results 
justify the expense. With these leading considera- 
tions clearly in mind, the chief methods for develop- 
ing the powers of the older and more experienced 
foremen originate, firstly, in day-to-day contacts 
on the workshop floor, and secondly, in conferences 
hetween the management and the foreman. As 
both methods become more general, there are un- 
mistakable signs of better understanding of current 
problems and closer mutual collaboration in their | 


generate 


operative, that really count. The diminishing 
effectiveness of executive arrangements as decisions 
pass downwards through the organisation, often 
accounts for the poor reception of good intentions. 
Although the contact method of development 
Foremanship development must necessarily begin | takes longer than the method of conferences, since 
with a clear view of the aims to be sought and the| each policy must be explained separately to each 
results to be expected. Whether the method is | individual, the circumstances might favour and the 
formal or informal, whether the process is by con- | results justify this process as a preliminary to the 
tact or conference, whether the arrangement is | foreman’s conference, or as a supplement to it. 
regular or spasmodic, or whether the programme is | The contact method uses the discussion between the 
pre-planned or freely developed, the purpose of | management and the foreman as the medium, with 
training should be determined specifically and in| explanation, suggestion, and persuasion as the line 
accordance with the precise needs of the business. | of approach, each concrete problem being used to 
While it may be thought desirable to improve the | emphasise the right solutions and to point out 
general standards of foremanship, this is not to be | errors of judgment. Instead of using departmental 
achieved through a general, haphazard, and unco- | mistakes as an excuse to bully the foreman and to 
ordinated programme ; there must be a conscious | lower his status, the correction is used as an example 
plan, with a specified piece of work to accomplish. | to demonstrate better methods and to prevent 
It is true that some degree of foremanship develop- | repetition by giving explanations and building useful 
ment is constantly going on in every industrial | experience. Clearly, it is the full responsibility of 
organisation, but, unfortunately, it is usually | the higher management to secure complete under- 
limited to the accumulation of experience in the | standing among subordinate staff by defining the 
day-to-day execution of the job. Experience ob-| scope of individual authority and thus preventing 
tained in this way may be restricted, and may have | friction. 
less and less meaning as the years go by. Where Foremanship development by the method of 
there is no conscious effort to use or profit from | day-to-day contacts commends itself particularly 
experience, and no positive striving after improve- | where relations between management and subordi- 
ment, development is at its lowest ebb. nate executives have been unsympathetic, unco- 
operative and unsatisfactory. Where it might be 


solution. 


A review of British industrial practice reveals 
certain marked characteristics. There is often a 
preference for improvised procedure as contrasted 
with organised planning, and a dislike of definite 
training arrangements, whether for staff or opera- 
tives, together with an inherent objection among 
older men to receiving any formal instruction, 
whether by lecture or reading. Committees, con- 
ferences, or meetings of any kind are regarded as 
time-wasting devices, and there is a complete lack 
of belief in the resulting improvement of either 
individuals or groups, leading inevitably to an 
absence of enthusiasm for development generally, 


full-scale intensive training conferences, this more 
modern policy is best accomplished gradually, but 
continuously, especially where the management and 
supervisory personnel remain unchanged, by means 
of improving day-to-day contacts. 
process which attempts to establish a fundamental 
change in outlook will take some time to effect, 
more particularly so if it is applied to men with 
fixed habits of mind, acquired over many years of 
apparently satisfactory supervisory experience. 
(To be continued.) 
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man, and the way in which he conveys them to the | 


considered inadvisable to plunge immediately into | 
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STEAM COOLING FOR 
MECHANICAL - STOKER 


GRATES. 


By B. M. Tuornton, M.Sc., A.M.I.Mech.E. 


Pracrica.Ly all mechanical stokers for cylindrical 


sprinkling. 


the | boilers fall into two classes, namely, coking and 
It is not proposed here to discuss their 


relative fields and merits, but merely to note that 
both types suffer from the grave disadvantage that 
they nearly all use steam for cooling the grate bars. 
It is difficult to believe that nearly all manufacturers 

| and users of stokers have proceeded to use this steam 
| without inquiring into the economics of its use, but 
this appears to be the case. Before proceeding into 
the question of economics the following quotation 
from a text-book, by David Brownlie,* is of interest. 
“In the 80 tests,t representing eight different 
makes of stoker, the amount of steam used by the 
jets was found to average 6-7 per cent. of the total 
steam production of the plant, individual plants 
actually varying from 0-5 per cent. to 21-5 per cent. 
The results for the individual types of 
stoker are shown in Table I (see page 184). There is 
obviously something wrong with the methods of 
running boiler plants when one firm is using, for the 
jets, 5 per cent. of the steam production and another 
15 per cent. with the same make of stoker, and this 
question of steam jets is a striking example of the 
necessity for scientific methods in the firehole.” It 
may be noted that the present general method, just 
condemned, persists. 
The mechanism of the burning of grate bars is 


now thoroughly understood. 


Where the “ sand- 


wich ” system of imposing a layer of inert, or partly 
inert, ash between the fuel bed and the grate cannot 
be adopted, there is little that can be done to 
influence grate temperatures. 


system cannot 


stokers. 


The ‘ sandwich ” 


be applied to cylindrical-boiler 


If the boiler were using 3 per cent. of its 


gross output for grate cooling, this amount of steam 
can obviously have only the slightest effect in 
removing heat from the grate bars by physical 
action, so that its physical effect can be neglected. 


Any effect that the steam may have in reducing the 


| temperature of the bars must be an indirect chemical 
| effect through the reduction of the temperature of 


|the bottom layer of the fuel bed. 


The carbon- 


| steam reaction is endothermic, and it is interesting 
to observe that the quantity of steam per lb. of fuel 
used under the grates of cylindrical boilers is fre- 
quently of the same order as that used in gas- 
producer practice. 7 


Experiments by Karl Wendt, quoted by W. A 


Bone and G. W. Himus in their book, Coal, 
show that the effect of saturating the air blast of 
a producer with steam is to lower the fuel-bed tem- 
perature by nearly 300 deg. C. (from 1,400 deg. to 
In gas-producer practice, the use 
of a saturated air blast has the important practical 
| advantage of reducing clinkering troubles, because 
| the endothermic carbon-steam reaction lowers the 
temperature of the fuel-bed to a value where the 
fusion of the ash does not give trouble through the 


1,110 deg. C.). 


formation of large masses of clinker. 


In order to 


obtain figures more nearly representative of what 
actually happens in the fuel-bed of a mechanical 
stoker, when to the under-fire air various quantities 
|of steam are added, the author asked the Fuel 
Economy Section of Messrs. Imperial Chemical 
| Industries, Limited, to make tests on the 12-in. 
| diameter experimental pot. These tests have been 
published in full elsewhere|} but the summary and 
conclusion are quoted below :— ; 

‘* Experiments have been carried out with a coking 
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and free-burning fuel under conditions of combus- 
tion similar to those existing on a travelling-grate 
stoker. The temperature of a grate link inserted in 
the apparatus has been observed, at two air rates, 
for various additions of steam to the primary air 
supply. The steam has invariably lowered the link 
temperature, the reduction for a given addition, 
expressed as a percentage of the boiler output 
(calculated on an assumed evaporation of 8-00) 
being of the same order for air rates of 190 lb. and 
316 Ib. per 
One per cent. addition of steam produces a drop in 
l'nk temperature of approximately 30 deg. C. in the 
case of the coking coal and 50 deg. C. in the case of 
the free-burning. This difference between the 

classes of coal is significant and is attributed to the 
differences in fuel-bed structure by analogy with 
the results obtained in earlier work in connection 


square foot per hour, respectively. 


two 


with the grate temperatures. If this assumption 
be correct it seems to show conclusively that the 
reduction in grate temperature produced by steam 
is primarily due to the water-gas reaction in the fuel 
bed itself. It may, therefore, be taken that a given 
percentage addition of steam produces, for the 
same coal, a lowering of the grate temperature of 
the same order for all normal burning rates. The 
effect varies with the properties of the coal itself, 
being less with coking than with free-burning fuels. 
The addition of steam increases the burning rate of 
the fuel owing to additional gasification by the 
water-gas reaction. The clinker is usually more 
brittle and therefore easier to remove from the bars 
when steam is used.” 
From the experiments 
practical experience, there is no doubt that steam 


juoted above and from 


added to the under-fire air does aid considerably in 
the control of the fuel bed and in extending firebar 
life. What has not been generally realised, in spite 
of the work of Brownlie,* is the very great cost of 
this benefit. Brownlie, in fact, does not question 
the use of steam, but draws attention to the appal 
ling waste generally accompanying its use 


TABLE I.—STEAM AND EQUIVALENT Coal 
f Mechanica! Stoker No. of Boiler No. of 
s different makes) Plants Fitted tot 
Spr g No 2 7 
No. 2 16 4 
No. 3 7 
Coking (Overfeed) No. 1 ‘ 
No. 2 l 
No. 3 13 
N ‘ I 
N " ) ‘ 
Total 7¢ 5 


The investigations described below were made on 
the four Economic-type boilers at what will be 
described as Plant A, which are fired with sprinkler 
stokers, and on three similar boilers at Plant B, 
fired with coking stokers. Figs. 1 and 2, on this page, 
show the arrangement. Chromel-alumel thermo- 
couples were embedded ir the grids of the sprinkling 
stoker and in the bars of the coking stoker at the 
front, middle and back, and about § in. from the 
top surface of the bars, so that temperatures might 
be observed at the same time as the other effects of 
‘conditioning ”’ the air. On boiler a Kent 
steam meter was fitted in the main supplying the 


one 


jets with steam. 

With the valve to the jets fully open, the amount 
of steam supplied to the two furnaces of one boiler 
was 860 lb. per hour, or about 6 per cent. of the 
boiler output at normal rating. With an evapora- 
tion of 7-5 lb. of steam per pound of fuel, the gross 
15,000 ib. an hour, 


25s. a ton, 


amount of steam generated 
340 working days a year, and fuel at 
the cost of this steam, based on fuel costs only for 
the four boilers at Plant A, is over 2,000/. per 
annum. It should be that this 
occurred on a new grate as supplied by the makers. 
The jets are merely holes in a mild-steel pipe and 
would soon erode and enlarge so that the steam 


stressed loss 


* “ Exact Data on the Running of Steam Boiler Plants. 
No. 3 The Amount of Steam used by Steam Jets.” By 


David Brownlie ENGINEERING, vol. 109, page 71 (1920). 
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usage would increase. It might be mentioned here 
with advantage that the quantity of steam used 
may be checked by determining the dew-point of 
the flue gases with a very simple apparatus, by the 
method described in ENGINEERING of July 18, 1941, 
on page 54; it is not necessary to install a steam 
meter. 

The effect of turning off the steam is the formation 
of large masses of clinker. The author would not 
say that this would happen with all fuels, but 
clinkering has when steam is 
turned off with all of the few fuels used at Plant A 
The almost of steam jets throughout 
the country is some evidence that clinkering with 
all types of fuels is the rule. The melting points of 
the ash of most British coals lies between 1,050 deg. 
and 1,350 deg. C. and, while the ash melting point 
may the significant factor in clinker 
formation,* it is obviously an important one. With 
the high burning rates commonly used on mechanical 
stokers, fuel-bed temperatures will usually be greater 


Fig. 1. 
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= 
Usep BY JETS OF MECHANICAL STOKERS 
Steam Con- Total Coal Total Coa 
Boilers sumption of Consumption of Consumpti f 
: Jets Per Ce Plants Tons let« To 
f Total Stear per Annun er A 
Product 
”) 14 45 O17 -2 
> 550 O16-4 
”) LUTO 1,503 -5 
21.050 4nd 
l 4) 750 =93 
2-00 271,050 17,756-0 
7-20 4,000 52-8 
7 35,250 13,803 -7 
s 704,865 46,517-2 


than the ash melting point ; but the semi-technical 
experiments have indicated that, by the addition of 
steam up to 6 per cent. of the boiler output, fuel-bed 
temperatures may be lowered below the normal ash 
melting points encountered. Steam jets then are 
undoubtedly an aid to the fireman in controlling 
his fires, because, by their use, he can lower the 
temperature of the bottom layer of the fuel-bed 
below the ash melting point. Using graded fuels at 
Plant A, it is found by experiment that the minimum 
prevent excessive 
of the boiler 


of steam 
formation is 3 


amount 
clinker 
output. 

If the clinker formations are not removed from 
the grate surface by slicing, the combustion in the 
fuel-bed is erratic, and the boiler output is lowered. 
If there is one operation a fireman dislikes (and 
naturally) it is cleaning fires ; therefore, he will use 
as much steam as he can obtain, and to reduce this 
source of waste an orifice may be fitted in the supply 
line to the jets. The practical difficulty with an 
orifice plate is that its size must be such that 
excessive clinker trouble is not encountered with 
any of the fuels used or at any of the loads carried. 
It is considered that steam up to 4 per cent. of the 
maximum output at which the boiler will be worked 
s the minimum quantity which would eliminate 


required to 


per cent. 


* “ 4 Note on the Formation of Clinker in Fuel Beds.” 
By A. C. Grumell. Journal Inst. 
of Fuel, 


Dunningham and E. 8. 
August, 1941 
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excessive clinker formation with normal good fuels 


At low loads the quantity of steam passed by thy 
orifice plate will be excessive, but by this simp} 
substantial achieved i; 
many boiler plants where the control of steam t 
the jets is in the hands of the fireman. 


method savings may be 


Without 


giving detailed results it may be said that simila; 


general observations made on the cok 
stokers at Plant B. The effect of steam on the grat, 
temperatures will be discussed below. 

The main benefit obtained by the use of stea 
jets is the elimination of clinker trouble. A second 
ary but very real advantage is the lowering of t] 


were 


temperature of the firebar, and the extension of 
life. The clinkering tendency of a coal may 

considerably modified by the addition of sand, } 
this new development is as yet in the experiment 
thought that immediate 
were most likely to be achieved by the use of a fi: 


stage.* It was result 


water spray, on the lines employed by some portal 


gas producers for motor vehicles. The first requit 


ee he 
ial 
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ment, therefore, was the development of a suitable 
water spray or, rather, a mist producer. 

Almost invariably, when a mist is to be produced 
for industrial purposes (as, for example, in air con- 
ditioning, dust laying, and spray painting) the mist 
is made by the combined action of fluid and com- 
pressed-air jets. Compressed air is expensive and 
not always available in boiler houses. On the other 
hand, it is a difficult practical problem to produce 
by solid projection a mist of water particles of about 
250 microns (one micron 0-001 mm.), whereas a 
good air-water projector will produce particles of 
average size of about 60 microns.t Fig. 3, herewith, 
shows a design of spray head finally evolved. It is 
based on the sprays used in the steam desuper- 


* “ Controlling the Characteristics of Ash.’’ Combustion, 
May, 1941; or Journal Inst. of Fuel, August, 1941. 
the Report of the Coal Dust Research 
Committee. Monmouthshire and South Wales 
Association. 


t See Second 
Sprays.” 
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heatcrs made by Messrs. Hopkinson, of Hudders- 
field. but considerably reduced in size. The ram 
shown will pass about 70 lb. of water per hour under 
a head of 20 lb. per square inch. The author is| 


inde» ted to Professor T. David Jones, of the Depart- 
men! of Mining, University College, Cardiff, for tests 
of this jet, by the methods described in the Coal | 
Du-t Research Committee’s Report. From these | 
tests it is evident that the degree of atomisation 
obtained with this spray is at least as good as that | 
obtained with two other specially developed sprays 
for solid projection, of which the author was not 


orivinally aware. 

vo such jets attached to a single pipe, which | 
could be easily removed when clearing out the ashes, | 
were placed under one grate of No. 3 Boiler, Plant A. | 
fhis method did not spray all the grate under- | 
surface evenly, but it sufficed to prevent troublesome 
ker formation in spite of the fact that the mist 
iid only reach the fuel bed through the narrow 
» between the troughs holding the firebars proper, 
whereas the steam jets were directed from the front | 
of the boiler inside the troughs. All the boilers | 
have now been working for over twelve months on | 
this somewhat crude system of water sprays. A 
similar arrangement was installed beneath the coking 
stokers at Plant B, and the same general facts were | 
observed. In this case it was possible to see the | 
effect of the spray; the part of the bar nearest the | 
fire was perceptibly cooler than when using steam. | 

(To be continued.) 








MATERIAL SUBSTITUTION.* 


By C. B. Bryant. 


DURING the past ten years, railroads have been 
stituting economical materials and operations for 
re costly materials and operations, and have been 


making a good job of it. No one person or organisation 
in claim credit for complete originality and inde- 
pendent thought in this work. On the contrary, the 
have made and are expecting to make 


wress we 
the near future is built on co-operation between | 
lifferent individuals and different organisations and | 


the development of constructive suggestions and ideas | 
received from any source. Much of this information 
: already available in the minutes of various com- 
mittee meetings and new standards of materials and 


lesigns adopted by the Association of American Rail-| attention. . 
American Society for Testing Materials, and | hardened with calcium and about | per cent. tin, has 


roads, 
War Production Board technical committees. 





ENGINEERING. 








| during May, as the result of the research work which | 


it had been conducting, it offered a further modification 


in journal bearing design resulting in the saving of an | 


additional 12 per cent. of bronze. There are many 
possibilities of further savings, not only in further 
changes in design, but in the substitution of other 
metals in whole or in part for bronze. 

The entire field of railroad uses of copper and copper 
alloys has been studied and restudied. In shoes and 


| wedges for locomotive driving boxes, malleable-iron 


faced with bronze bearing surfaces can be substituted 
for the solid bronze castings heretofore used. This 
substitution will not result in any ultimate reduction 
in the use of bronze, but it will make available for 
other necessary uses a considerable tonnage of bronze 
now in service. Grey-iron bushings can be substituted 
for bronze in certain cases with probability of shorter 
life and increased cost, but with the necessary saving 
of non-ferrous metal. Economical long-life copper 
pipe and tubing is being replaced with steel and wrought 
iron. In locomotive driving-axle bearings, substitu- 
tion of higher lead-content bronzes for those now being 
used is made possible by casting such bearings in metal 
or * chill” moulds instead of sand moulds, with re- 
sultant reduction in tin and copper requirements. 
With respect to air-brake parts, a special A.A.R. 
committee appointed to study that subject has reported 
the possibility of replacing 34 per cent. of the brass 
now being used by other non-critical metals. 

When the great bulk of the world’s tin supply coming 
from the Far East was cut off, the tin situation suddenly 
became even more critical than the copper. 
first action taken to meet this situation was a revision 
in A.A.R. requirements for journal-bearing lining 
metal, in which tin constituted about 44 per cent., by 
which the tin content was reduced to a maximum of 
3 per cent. 
first from } in. to 4 in. and subsequently again reduced 
to } in., the changes in design and composition together 
accomplishing a saving in tin of approximately 75 per 
cent. of the amount previously used. These changes 
and others to be mentioned later have not been made 
with any idea that they will result in operating economy. 
In some cases, we know that costs may be materially 
increased. They have been adopted as a means of 
carrying us through the period of war scarcities. 

Other* types of tin-bearing metals have also been 
affected by the tin situation. Recent War Production 
Board orders have placed severe restrictions on the 
percentage of tin that can be used in all such mixtures, 
and this action has intensified the interest of users in 
various low-tin specialty mixtures that have been 
developed for bearing metals. Some of these substi- 
tutes have been used sufficiently to warrant greater 
An alloy consisting of 98 per cent. lead, 


| been widely and successfully used in Diesel-engine 


Last December, aluminium and some other metals | bearings and to some extent in car journal bearings. 
had already disappeared from railroad uses, but such | Another specialty bearing metal consists of less than 


ises were relatively minor. The first scarcity which 


hit railroad operations was that of copper, on which | 


they depend for many important operations, although 
the total tonnage consumed is not large. The largest 
single item of copper used by the railroads is in car 
bearings, of which it is estimated there are 

20 million in service, containing in round figures 
170.1) tons of copper. These bearings when worn 
it are not destroyed, but are remelted and remanu- 

factured to an estimated extent of about 25 per cent. 
f the total number each year. If, while performing 
such remelting and remanufacturing, we could release 
opper to other users or if we could reduce or eliminate 
our requirements for make-up material to replace that 
ictually worn away in service and lost in foundry 


vuurnal 


1 per cent. tin, with antimony and arsenic as hardeners 
in a lead base. This alioy is being investigated in con- 
nection with its possible use in car journal bearings, but 
the results are not yet available. In solder, tin is being 
replaced by other metals, including silver. Tests which 
have been made show good possibilities for such 
solders, but indicate the necessity for material revision 
in shop practices in order to use them. 

Railroads have not been large users of alloy-steel 
forgings, but a considerable number of locomotives are 
now operating which were designed around certain 
alloy steels. With the gradual and now virtually 


The | 


The thickness of the lining was reduced | 


complete disappearance of alloys from railroad uses, | 


including nickel, chromium, vanadium and the probable 
elimination of molybdenum, together with the necessity 


operations, we should then be contributing to relieving |for sharply reducing manganese use, the problem of 
the shortage of copper to that extent. We were told maintaining these alloy-steel locomotives has become 


by the War Production Board that, while the total | acute and difficult. 


The substitution of carbon steel 


imount of new copper to be made av ailable in 1942 | for nickel-alloy boiler plates in locomotives designed 
would be approximately 45 per cent. more than in | for the latter necessitates reduction in working pressures, 


1941, the increased essential demands for military 
ixes only would require all of the production increase 
ind also a considerable proportion that would other- 
vise go into ordinary civilian uses. 

During January of this year, the A.A.R. adopted 
1ew compositions for the bronze backs of car journal 
earings, reducing the maximum copper content per- 
missible by approximately 8 per cent. There was also 
idopted a revised and lightened design for bearings, 
resulting in the saving of approximately 5 per cent. 
of the amount of bronze used per bearing. At that 
time a new Committee on Journal Bearing Develop- 
ment was set up, which immediately instituted an 
extensive research programme looking toward further 
reduction in the use of critical metals. This committee 
ias been functioning in an extremely energetic way and 


* Paper presented before the Railroad Division, Ameri- 
in Society of Mechanical Engineers, at the semi-annual 
Cleveland, Ohio, June, 1942. Reprinted 
Mechanical Engineer, July, 1942. 
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increase in weight, or both, with consequent reduced 
| transportation efficiency. Locomotives designed with 
| light-weight alloy-steel reciprocating parts require 
extensive rebuilding when heavier carbon-steel parts 
of equivalent strength are substituted. ° 

In such cases, restrictions in maximum permissible 
speeds are necessary. Intensive studies are being made 
towards the possible substitution of quenched and tem- 
pered carbon-steel forgings for alloy steel, and prelimin- 
ary experience indicates that the 
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situation is receiving intensive study. 

In freight-car construction, Bessemer steel has been 
accepted as a substitute for open-hearth steel in certain 
car structural parts. Under the allocation plan of the 
War Production Board, certain steel mills are operating 
almost entirely on shipbuilding plates, and in many 
instances plates to that specification have been used in 
car construction instead of the usual structural grades 
of steel. In both mechanical and maintenance of way 
equipment, the growing utilisation of welding as a 
substitute for the replacement of worn parts has been 
greatly stimulated and expanded, although we may 
reach a limit to which these operations can be used 
because of the necessary alloying constituents of the 
welding electrodes and rods. 

The next great scarcity which faced us was that of 
rubber. Railroads are large users of rubber hose and 
the Mechanical Division of the A.A.R. has agreed upon 
a series of emergency rubber-hose specifications which 
will help materially to conserve the dwindling stock 
of crude rubber which was on hand in this country at 
the time of the fall of Singapore. These changes largely 
contemplate the substitution of new rubber by reclaimed 
rubber. They result in inferior hose with an antici- 
pated life probably less than half that we have been 
securing in the past. It is hardly necessary to mention 
the care with which such changes must be considered, 
particularly in certain grades of hose, such as air-brake 
hose, where failure is likely to result in serious accidents. 
We believe we have adequately safeguarded this phase 
of the matter. These modifications in rubber are not 
only uneconomical at the present but will doubtless 
ultimately result in increased demands for rubber due 
to the shortened life of the emergency products. The 
changes have been made necessary notwithstanding 
these disadvantages because of the absolute necessity 
of continuing operations until such time as synthetic 
substitutes for rubber may be available. We are 
studying the use of spliced short lengths of worn-out 
hose to build up long sections and we are considering 
also the use of flexible metallic connectors of various 
types for certain applications. 

Railroads use rubber in a large variety of miscellane- 
ous applications, all of which were carefully studied by 
a special committee on rubber conservation appointed 
by the A.A.R. at the beginning of the war. Last 
January, this committee issued its first recommenda- 
tion, which listed 66 specific applications of rubber for 
which other materials can be substituted and made 
definite recommendations for the material to be used 
in the replacement of each item. For 40 other items 
no definite substitute could be immediately suggested 
and intensive study is being given these in co-operation 
with manufacturers with the expectation that in many 
cases the rubber can be eliminated or its use greatly 
reduced. , 

In the field of paints, certain materials are no longer 
available. Outstanding among these is China-wood 
oil, a most valuable ingredient for manufacturing high- 
grade freight-car finishes. China-wood oil possesses 
certain properties of pigment suspension, drying 
characteristics, water resistance and durability, which, 
in spite of its high cost, justify its use. With the 
stopping of imports of this oil from China and the 
“ freezing ” of stocks already on hand for military uses, 
some substitution of available material had to be made. 
The most logical substitute, Perilla oil, is unfortunately 
equally scarce. Specially processed dehydrated castor 
oil can be manipulated so as to be a fair substitute for 
the China-wood oil and it is apparently available in 
adequate quantities. In the case of paint vehicles 
known as alkyds, which comprise a whole family of 
synthetic resins, one of the basic raw materials is the 
compound phthallic anhydride. While the alkyd 
vehicles are yet relatively new in exterior finishes, they 


| have been making rapid progress and show much 


promise. They have been used to some extent in 
freight-car finishes. Some months ago the Govern- 
ment placed orders for another derivative of phthallic 
anhydride in connection with explosive manufacture, 
which absorbed the entire productive capacity of the 
country for a long period, thus making it impossible for 
industrial users of alkyd paints and enamels to extend 


| the use of these materials as a substitute for the China- 


reduced efficiency | 


and capacity of the locomotives may not be as serious | 


as was first feared. Fortunately, this difficult situation 
does not apply generally to the great bulk of steam 


| locomotives now in service on the American railroads, | 
but it is nevertheless a very serious situation for those 


railroads that operate the engines in question. , 
In certain classes of carbon-steel forgings, particu- 

larly those subject to high stresses, it has been necessary 

to use aluminium as a deoxidiser in making the steel, 


wood oil finishes. In the field of other synthetic resins, 
such as the phenolic type, also much used in high-grade 
finishes, Government requirements in connection with 
explosives production have also absorbed much of the 
basic raw materials. 

(To be continued.) 








THE PURCHASE OF INDUSTRIAL RUBBER BooTs.— 
As from August 31, traders are no longer permitted to 


| supply rubber boots, unless a buying permit issued by 


in order to produce the fine-grained microstructure | 


considered essential for this class of service. Aluminium 
| has not been available for this use and so far no satis- 





a Factory Inspector—or a similar equivalent certificate 
granted before June 15, 1942—is presented. From 
September 1 onwards, these certificates will be valid as 
coupons only and, in addition, an official Board of Trade 
buying permit will be needed. 
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25-IN. STROKE SHAPING MACHINE. 
AN example of recent American practice in machine 
tool construction is shown in Figs. 1 and 2, on this 


page, which illustrate a 25-in. stroke shaping machine, 
made by Messrs. Sheridan Machine Company, Easton, 


Pennsylvania, U.S.A., a firm represented in this 
country by Messrs. The Sheridan Machinery Com- 
pany, Limited, 74, High-street, Rickmansworth. The 
machine is driven by a 7}-h.p. motor running at 1,800 
r.p.m., mounted on a bracket attached to the rear of 
the bed. Transmission is by V-belt to a four-grooved 
pulley, 16 in. in outside diameter, running at 575. 
r.p.m. Control of the drive, apart from the motor 
switchgear, is effected by the long crank-handled lever 
seen in Fig. 1 below the ram, the handle being con- 
veniently situated close to the “ stop” and “ start” 
push-buttons. The lever actuates, through the links 
visible to the left of Fig. 2, a twin-dise clutch and 
brake on the driving pulley. The ram has a bearing 
on the bed 404 in. in length by 11} in. in width, 
adjustable gibs being fitted to the slide. The stroke 
is 25 in. and eight ram speeds, ranging from 12 strokes 
to 151 strokes per minute, are provided. The speed 
variation is obtained through the gearbox seen to the 
left of the motor in Fig. 1. The tool holder has a 
vertical adjustment on the head of 6 in. and can 
be set at any angle desired. The maximum 
section of tool provided for is 2 in. by { in. 

The table is of the box type with the top and both 
sides slotted to take the work or work-holding fixtures, 
such as the swivelling-type vice seen in the illustra- 
tions. The table has a top working surface 29} in. 
long by 16 in. wide; the side surfaces are 18 in. deep, 
but are somewhat less than the top in length. It will 
be clear, particularly in Fig. 2, that the table is carried 
on a saddle traversed on ways formed on the front of 
the main casting, and that it is supported at the outer 
end by a steady bracket having two bolts and sliding on 
a facing on the bedplate. The saddle has a vertical 
adjustment on the ways of 17 in., and the maximum 
distance between the table top and the under face of 
the ram is 20} in. The table has a horizontal feed 
traverse of 21 in. on the saddle ways, and the range 
of feeds in both directions horizontally is from zero 
to * in. per stroke. The feed is given by a lead 
screw actuated by ratchet gear from the rocking arm 
mechanism of the ram, this gear being shown in Fig. 1. 
All the important shafts of the gears are carried in 


cToss- 


Timken taper-roller bearings, and multiple-splined 
shafting is used throughout. Pressure lubrication is 
fitted to all the main parts, the lubricating pump 


drawing from a sump in the base. The total weight 
of the machine, with the motor and its control, is rather 
more than 3 tons. 








THE GRAND COULEE DAM. 

Tue Grand Coulee Dam, which is the largest structure 
in the world and has a volume two and a half times 
that of the famous Boulder Dam, was illustrated and 
described in ENGINEERING, vol. 151, page 361, et seq. 
(1941). The actual inauguration of this monumental 
piece of work may be dated June | last, when the 
crest gates were opened and a flow of 1,500,000 gallons 
per second was passed into the lower reaches of the 
Columbia River. This event is illustrated on page 190, 
where reproduction of two photographs furnished by 
the United States Bureau of Reclamation will be found. 
The Grand Coulee Dam is the second of the two dams 
to be constructed on the Columbia River, that at 
Bonneville* being the first. The plans for the develop- 
ment of this river, which is the second largest in the 
United States, cover the provision of ten dams in all. 
One of the ten, that at Rock Island, was in existence 
when the extensive survey of the river and the sur- 
rounding area was completed by the Corps of Engineers 
of the United States Army in 1932. The purpose of the 
development is the improvement of navigation, the 
utilisation of water power, the control of floods, and 
the provision of water for irrigation. In the case of the 
Grand Coulee Dam, this last service will result in the 
reclamation of 1,200,000 acres of land which are now 
desolate. 

In the present state of world affairs, the power 
station is the mcst immediately important feature of 
the Grand Coulee Dam. Ultimately there will be two 
such stations, one at each end of the dam; but so far 
only that at the western end has been completed ; it 
can be seen in the foreground of Fig. 1. It is estimated 
that by 1944 or 1945, the Bureau of Reclamation, 
which operates the plant, will have a total installation 
of 1,222,000 kW at Grand Coulee, making it the 
greatest source of power production in the world. At 
a still later date, when the whole of the projected 
18 turbines and generators are installed, the capacity 
will reach 1,944,000 kW. The units are each of 108.000 
kVA, making them, like so much else at Grand Coulee, 
the largest ever built. The units at Boulder Dam are 
of 82,500 kW capacity. Although we have taken 


* ENGINEERING, vol. 151, pages 301 and 341, (1941). 
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June 1, 1942, as the date of inauguration of the dam, 
with the opening of the spillway gates, the power plant 
has actually been in operation for some time, supplying 
aluminium works and other war industries. The 
spillway, which is shown discharging in our illustration, 
is 1,500 ft. long and has a capacity of 1,000,000 cusecs, 
so that the flow illustrated in Figs. 1 and 2 far 
from the maximum possible. At the time the photo- 
graphs reproduced were taken the 151-mile long reser- 
voir behind the dam was not standing at its maximum 
level, and the spillway drum gates are shown in their 
lower position. The maximum possible discharge of 
1,000,000 cusees would only be utilised in exceptional 
flood conditions. The motor_cars just visible in the 
bottom left-hand corner of Fig. 1, should be noted, as 
they serve as a rough indication of the dimensions of 
the structure. 
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CONTROL OF EXPpoRTs.—Under the Export of Goods 
(Control) (No. 34) Order, 1942 (S.R. and 0. 1942, No. 
1640, price 1d.), which comes into force on September 7, 
licences, in future, will be required to export, to all 
destinations, domestic washing machines, mangles and 
wringers ; wire-weaving machinery ; amplifiers incor- 
porating thermionic valves; gramophones and radio 
gramophones; headphones and earpieces and head- 
bands for headphones ; loudspeakers and microphones; 
and wireless receiving sets and transmitting apparatus. 
Furthermore, the existing controls have been extended to 
cover hand and bench tools made wholly or mainly 
of metal, and the existing licensing requirements respect- 
ing wireless valves and other electric discharge tubes and 
iron oxides and pigments, including ochres, siennas and 
umbers, are In future licences will 
required to export these products. 


superseded. be 























EARTH TESTER FOR PORTABLE ELECTRIC TOOLS. 


MESSRS. BRITISH CENTRAL 








Fig.2. 
f —h 
9 
— °° 
i E 
r i. 
; ' 
5 9 P s F 
(7967.8) J | “examen” 











Fia. 1. 


EARTH TESTER FOR PORTABLE 
ELECTRIC TOOLS. 


FLEXIBLE cables supplying portable electric tools 
are usually subjected to severe usage, although this | 
does not necessarily indicate carelessness on the part of | 
operators. The tools have to be used in any position, 
and the connecting cable, plugged-in at the nearest con- 
venient point, lies on the shop floor or has to be pulled 
over intervening obstacles in order to bring the tool 
to the work. A cardinal condition for the safe use 
of such tools is that the earth connection of the cable 
shall be in good condition. It is usual to test its con- 
tinuity from time to time by means of a bell and 
battery, or lamp, but this procedure has the weakness | 
that a satisfactory indication is given, even if the earth | 
connection is nearly broken, leaving perhaps only one | 
strand of the flexible wire to make the circuit. It is 
even possible to get a satisfactory response if the earth 
cable is completely broken, as the ends may butt 
together and provide a circuit of sufficiently low resist- 
ance to ring a bell. Statistics show that, in recent 
years, the accident rate with portable electric tools has 
increased. This may possibly be explained partly by 


the more general employment of semi-skilled workers, | 


but it is a reasonable assumption that greater activity 
under increasingly severe conditions for the connecting 
cable has resulted in the fracture of the earth connec- 
tion in many cases without it having been realised. 

In order to make it possible to ensure that the earth 
connection of a trailing cable is undamaged and capable 
of carrying the full load current, the British Central 
Electrical Company, Limited, 6 and 8 Rosebery- 


avenue, London, E.C.1, have introduced the Fulload | 
earth tester which is illustrated in Figs. 1 and 2, on this | 


page. The instrument carries on its panel an ammeter, 
a red signal lamp, a push button and a three-point 


socket, and connected to it by a flexible cable there is | 


a spring grip which can be seen in the foreground in 
Fig. 1. The instrument is connected to the supply 
mains, and to test the earth connection of a trailing 
cable, the grip is clipped to any convenient metallic 
part of the electric tool, the plug of the cable is 
inserted in the three-point socket, and the button is 
pressed. A good earth is indicated by the reading 
on the ammeter, which shows the actual current 
passing through the earth lead; a poor earth shows 
a low ammeter reading, while fluctuation of the instru- 
ment needle indicates intermittent contact ; the light- 
ing up of the red signal lamp indicates that the earth 
connection is broken. 

The principle on which the instrument operates, 
which is based on the use of a leaky field transformer, 
will be clear from the diagram of connections repro- 
duced in Fig. 2 


trolled by the switch D, and operated by the push 
button. 
energised, the tool plug inserted in the three-point 


socket shown at the right, and the grip on the end of the | 


flexible lead F connected to the tool, then the full cur- 
rent of the secondary S will pass through the earth lead 
of the trailing cable and will be indicated on the am- 
meter A. If the lead is partly fractured, giving a poor 
earth, the secondary current of 15 amperes is sufficient 
to fuse the few remaining strands and give a no-earth 
indication. A dangerous earth of this kind would be 

as satisfactory by a bell test. 
from Fig. 2, the circuit arrangement of the signal lamp 


ELECTRICAL COMPANY, 


The transformer is shown at PS, P| 
representing the primary winding which is connected | 
to the mains through a double-pole contactor C, con- | 


It will be seen that when the transformer is | 


As will be seen | 
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is such that when the load is removed from the trans- 
former, owing to the earth connection being broken, 
or the last few strands of a partially broken conductor 
being fused, then the full secondary voltage will be 
applied to the lamp, which lights up. 





THE IMPORTANCE OF EXPORT FOR 
POST-WAR RECONSTRUCTION.* 


By Dr. A. P. M. FLemrne. 


In normal times, such a large percentage of the total 
manufactures of this country were sent abroad—and, 
to that extent, helped to sustain the population—and, 
in the meantime, so many new factors have arisen 
which gravely imperil the future of this business, that 
the problem of exports is one which is of concern to 
the entire community and, in the ultimate, determines 
whether we export goods or population. In earlier 
| times, our industry was built up on the natural mineral 
resources of this country and by our manufacturing 
genius. Our export business was facilitated by our 
great overseas carrying capacity, and our 
economic position strengthened by our overseas in- 
vestments. These assets are by no means so valuable | 
to-day and, in some respects, have vanished entirely. 
Then again, provided there is capital available to 
establish manufacturing facilities to acquire the todls 
of production and engage expert staff, manufacture of 
almost any product can be established at any place 
where raw materials are to be found; a fact which 
has been demonstrated during this war period by the 
setting up in Australia, India, South Africa and Canada 
of huge manufacturing facilities for war production. 
These may be converted after the war to peace-time 
production and to that extent diminish the demand 
for products from this country. It may be argued 
that, in some cases, the local population is too small to 
sustain manufacturing industry on a large scale; but 
these overseas manufacturing resources may become 
the centres for production for large local areas. Aus- 
tralia, for instance, might supply the markets of the 
East, and South Africa the areas beyond its borders. 
Such possibilities suggest that much of the manu- 
facture of the future may require to be done by branch 
factories established overseas. 





whole | g 
| education and various educational facilities beyond that 





Then again, international trading may be on new 
plans. The experience of Lease-Lend; the results | 
of international distribution of food, which for some | 
time appears inevitable ; the possible rationing through- | 
out the world of raw materials—and even for a while 
of manufacturing facilities ; these will provide experi- | 
ence which may shape a new international trading 
policy, in which tariff barriers may present an entirely 
new significance. That some such condition may 
arise is probable if the spirit of the Atlantic Charter 
is to be implemented. The Fourth Point of that 
Charter reads somewhat as follows: “They will 
endeavour, with due respect for their existing obliga- 
tions, to further enjoyment by all States, great or 
small, victor or vanquished, of access, on equal terms, 
to the trade and to the raw materials of the world 
which are needed for their economic prosperity ”’ ; 
and the Fifth Point—* They desire to bring about the 





| fullest collaboration between all nations in the economic | 


established, but it is impossible at this time to make 
any specific plans for the future conduct of export 
business. Whatever may be the final picture, however, 
there are among the many ieapeatel factors having 
bearing, two which are fundamental in everything 
relating to production and distribution, namely, re- 
search and personnel. 

The term “research” has become commonplace, 
but it has for many people a very narrow significance. 
The manufacturing industries are concerned with the 
conversion of raw materials to some commodity which 
the community needs ; research is the medium whereby 
this conversion is effected in the most progressively 
economic manner. It does not concern itself only 
with laboratory experiments, but with the scientific 
approach to every feature that marks production and 
distribution of commodities. It applies to the study 
of markets, not by the chance experience of an in- 
dividual travelling possibly overseas into a country 
with which he may not be familiar, but by a careful 
survey of the market in the country concerned, the 
purchasing power of the people, the particular tastes or 
characteristic needs of the products they wish to buy, 
the facilities for transport and distribution, and the 
question of credits. 

In manufacture, research concerns itself with the 
selection and search for the most suitable and economic 
raw materials; with the processes of conversion of 
these materials through their various stages so as to 
eliminate waste of time, money, and effort ; the study 
of the best use of the human element involved in pro- 
duction; the application of the ever-growing new 
scientific knowledge to the evolution of new processes 
or new products. The development of road transport, 
aircraft, and telecommunication, for example, has 
brought about many new industries, and the original 
conception of each new development has arisen from 
some phase of scientific research. If we are to hold 
our own in world competition (should the competitive 
system prevail) it is important that we should be in 
advance with every new type of product that may 
apply to particular markets and that we should be 
able to supply it of the right quality and at a com- 
petitive price. 

All these activities depend again on personnel. 
Modern conditions in this country tend to direct to 
other activities many young people who, in an earlier 
generation, would have become, through long and 
arduous practical training, skilled artisans. An increas- 
ing part of the population is absorbed in non-productive 
occupations, many of them financially more attractive 
than the productive ones. It is becoming of growing 
significance that, despite the growth of secondary 


of the primary schools, this country does not produce, 
in normal times, a supply of young people with good 
secondary education equal to the growing demand. 
One of the problems of the future will be how to ration 
the available supply to meet the most important of the 
national needs. While it is true that modern mass- 
production methods operate against the need for certain 
types of skilled artisans, on the other hand, the pro- 
duction of the tools of production calls for an even 
greater degree and quantity of skill than heretofore. 
Apart from the importance of the training of the manual 
worker, there is the ever-growing importance of the 
education and training of those who will be concerned 
with the design, development, and manufacture of new 
and ever-improving products ; and, in this connection, 
there is much to be done to readjust the facilities we 
possess if we are to retain and improve our technical 
capacity. I recently had a letter from the managing 
director of an internationally-known and very old- 
established engineering firm. He referred to the fact 
that, during the war, he has employed a number of alien 
technicians, and that their technical education was far 
more thorough than that of their British opposite 
numbers. This is a matter which will need correction 
in the future. 

Another point of importance, and one which has not 
been explored to its utmost, is that of attracting from 
user countries young men to be trained in British 
industrial organisations. There is the risk, of course, 
that such young men may start competitive industries 
when they return to their own countries. Such men, 
knowing their own local conditions, would be of the 
greatest value where branch factories have to be 
established overseas but in any case they may be 
invaluable on the commercial side of the business. 
They become the best missionaries of the products in 
connection with which they have been trained and they 
possess the advantage of knowing the customs and 
requirements of their own countries. Many firms doing 
large export business have adoped this policy, especially 
in the engineering industry, and the policy has paid 


field, with the object of securing for all improved labour | handsomely. 





| Association, on Tuesday, August 25, 1942. Abridged. 


standards, economic advancement, and social security.” | ) 
In part, the old competitive system may be re- | would urge the importance of research. It is not 


* Address delivered to the Engineering Industries | 
| to-day is not merely one of developing new knowledge 


To all concerned with manufacture for export, I 


possible for each concern to establish laboratories and 
highly technical staffs; but the research problem 
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but of utilising available knowledge. Every concern, 
however small, would be well-advised to have on its 
staff one person, at least, technically equipped to study 
all new technical knowledge in relation to the business 
and to see that it is effectively employed, whether this 
applies to market research, research relating to existing 
production, or the possibilities of entirely new develop- 
ments. Similarly, each concern, through its personnel 
manager, should keep in touch with the developments 
in education and training of personnel, to ensure that 
the young people are trained in the most efficient way, 
whether in production or in commerce, Perhaps above 
all is the need for attention to the preparation and 
training of personnel who will occupy eventually the 
highest positions in the organisation. Young men 
showing the capabilities of administrative or executive 
activity should be earmarked as early as possible and 
their experience broadened, where export is concerned, 
by sending them abroad at an early stage to become 
familiar with overseas markets. So many businesses 
have declined because the people in control have out 
lived the conditions under which the firm’s prestige has 
been built up and have become unadaptable to the 
changing conditions of the times. 

Many factors will influence export business of the 
future, but again I stress the importance of these two 
considerations—research and personnel. They are 
basic and will apply whatever may be the conditions of 
the future They represent invisible reserves in the 
balance sheets, assets that are potentially invaluable 
in their creative possibilities. The exercise of research 
may serve to dispel any idea that economy is a sort of 
perpetual action which can continue without the 
stimulus of new ideas. It will provide that imagination 
which will prevent the tendency to mental stagnation 
which affects people who, while appreciating the marvel 
ious inventions, discoveries, and economic progress that 
have taken place in their lifetime, yet fail to realise that 
equal and even greater possibilities lie ahead. If these 
tactors of personnel and research are recognised in their 
proper perspective and applied with courage and enter 
prise in a world that may have become war-weary, 
there need be no misgivings as to whether goods or 
population are to be exported. 








SCRAP CONSUMPTION IN THE 
UNITED STATES. 


Tue Bureau of Mines at Washington issues monthly 
reports relating to the acquisition and disposal of iron 
and steel scrap in the United States, and, although the 
statistics set out therein are chiefly of importance to 
persons employed in American iron and steelworks, the 
particulars given regarding the quantities of serap 
consumed by various sections of the industry are not 
without interest to metallurgists in this country The 
latest report concerns the month of May, 1942, when 
4,665,000 gross tons of iron and steel scrap were used, 
this quantity being an increase of | per cent. over the 
4,603,000 tons consumed in April. Of the May total, 
2,618,000 tons of the scrap were produced in the weeks in 
which the material was used, while 2,047,000 tons were 
purchased from dealers and consisted of old motor-car 
metal, railway scrap, and materials collected from other 
sources. The principal use of the scrap was for 
open-hearth steel furnaces which took 3,081,000 tons 
or nearly three-fourths of the scrap collected during 
May. Cupola furnaces, the next largest consuming 
plants, used 678,000 tons. Electric steel furnaces 
were the third on the list, consuming 448,000 tons 
ind blast-furnace plants fourth, taking 254,000 tons 
No details are given concerning the type of the scrap 
charged into the blast furnaces, dr, indeed, what pro 
portion of it was iron and what steel, but it may be 
suspected that steel scrap, consisting of rusty or dirty 
tinned containers and inferior material, unsuitable for 
the steel furnaces, was charged into the blast furnaces. 
Smaller quantities of serap, each amounting to well 
under 100.000 tons, were consumed in the Bessemer. 
puddling, ferro-alloy making and other branches of the 
industry during May, 1942. 

There were minor changes in the proportions of the 
total scrap and pig iron charged into the various types 
of furnaces during May, 1942, as compared with the 
proportions which ruled during the year 1940. Thus 
the average open-hearth furnace charge in 1940 con 
sisted of 46-1 per cent. of serap and 53-9 per cent. of 
pig iron. The corresponding percentages for May, 
1942, were, scrap, 48-8, and pig iron, 51-2, thus 
ndicating that more scrap and less pig iron was used. 
rhe figures for electric furnaces and for cupolas showed 
little change; in the former, 98-2 per cent. of scrap 
and 1-8 per cent. of pig iron were charged in 1940, and 
98-7 per cent. and 1-3 per cent., respectively, in May, 
i942. In the case of cupolas, the 1940 charge con- 
sisted of 66-2 per cent. of scrap and 33-8 per cent. of 
pig iron, and the May, 1942, charge of 66-7 per cent. 
scrap and 33-3 per cent. pig iron. The slight trend 


towards the increased use of scrap is, however, notice- 
able. 








ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s. net, 
or 2s. 3d. including postage. 

Engineers’ Comparators.—A further specification in 
the series of British Standards for engineers’ precision 
tools, namely, No. 1054-1942, which covers engineers’ 
comparators for external measurements, has now been 
issued. The type of measuring tool which forms the 
subject of the new specification comprises a rigid 
stand supporting a measuring head over a work table. 
The measuring head is provided with a measuring con- 
tact, the movements of which, after being amplified 
by some means, which may be mechanical, electrical, 
optical, fluid or pneumatic, are indicated on a scale. 


The values of the divisions of this scale and its range | 


vary according to the sensitivity and range of the 
measuring head. The distance between the measuring 
head and the work table is adjustable to suit work of 
different sizes up to the recognised range of the instru- 
ment. 
measuring tools the specification is concerned mainly 
with the desirable accuracy of their performance. 

Vild-Steel Wire.—A_ war-emergency specification 
(No. 1052-1942) covering mild-steel wire for general 
engineering purposes has reeently been prepared and 
issued in response to a’‘request received from the 
Ministry of Production. The object of the specification 
is to co-ordinate the requirements for wire for general 
engineering purposes and to provide a standard which 
ean be used by Government Departments. The 
specification covers wire in six different finishes, 
namely, annealed; annealed, cleaned and _ limed ; 
bright; galvanised; coppered; and tinned, the size 
of the wire varying from No. 40 S.W.G. to ® in. or 
equivalent cross-section. In addition to the finish, 
the chemical analysis and the quality of the wire are 
specified and the permitted tolerances on sizes and the 
necessary mec hanical! tests are laid down. 

Painting of Buildings.—The object of a new war 
emergency specification dealing with the painting of 
buildings in war-time (No. 1056-1942) is to indicate 
how, in view of war conditions and the shortage of 
raw materials, paints and paint materials can be used 
on buildings to the best advantage and in the interests 
of national economy. The present publication con 
stitutes the first edition, as it is realised that subsequent 
revisions may be necessary according to future cir- 
cumstances. Buildings, new and old, likely to require 
painting, are divided into four classes, namely, offices, 
residential and other “ normal” buildings ; hospitals, 
dairies and other buildings, the internal surfaces of 
which require a specially hygienic finish; buildings 
subjected to highly corrosive and marine conditions ; 
and dock buildings, warehouses and sheds. Data are 
given in the publication regarding the maximum extent 
of painting required in the case of each of these four 
classes of buildings. It is strongly emphasised that 
unnecessary initial painting or subsequent repainting 
should be avoided and that drastic changes in colour 
should not be made unless this course will have the 
effect of conserving raw materials in short supply. It 
is pointed out that, in the majority, of cases, protective 
and not appearance—is the voverning factor, 
so that, except for camouflage purposes, painting should 
only be carried out to preserve the fabric of a building, 
to give the necessary amount of light reflection intern 
ally and to presef¥e or promote hygienic conditions 
in special situations in hospitals and similar buildings. 
It is recognised, of course, that painting for camouflage 
purposes Is necessary in war time. 


value 
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Workshop Practice in the Light Repair Shop. By A. F. 
WILBY. London: Edward 
Price ls. 6d. net. 


Arnold and Company. 


The Society of Engineers. Concrete Simply Explained. 


By V. 3. WIGMORE. 56, Church-street, Weybridge 
Surrey : Offices of the Society Price 1s. 6d. net.! 
The Anglo-American Year Book, 1942. Editor: E. 
OLvuNas. London American Chamber of Commerce 
in London, Incorporated, Bush House, Aldwych, 
W.C.2. [Price 15s. net.) 

Oi and Petroleum Year Book for 1942. A Record of 


Companies Interested in the Oil Industry. Compiler: 
WALTER E. SKINNER. London: Walter E. Skinner, 
20, Copthall-avenue, E.C.2. Price 10s. net.| 

The Report of the British 
issociation for the Advancement of Science. European 
Transactions of a Conference of the Division 


The Advancement of Science. 


Agriculture. 
for the Social and International Relations of Science. 
London: British Association for the Advancement of 
Science, Burlington House, W.1. [Price 5s.) 


Owing to the diversity of the design of these | 
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| PERSONAL. 


| Mr. A. R. Bruce, formerly assistant to H.M. Tra 
Commissioner at Montreal, has been appointed H 
| Trade Commissioner in succession to Mr. T. G. 
MuntTz. Mr. Bruce will also act as H.M. Trade Comm 
sioner in Newfoundland. 


| Mr. Joun Curistie has been elected chairman a: 
Mr. NEIL Lawson, vice-chairman, of the South Wal 
Section of the Society of Chemical Industry for t 
forthcoming session. 


| Sir Joun B. Orr, D.S.O., M.C., F.R.S., Director 
the Rowett Research Institute, Aberdeen, has be 
appointed Professor gf Agriculture, Aberdeen Universit 
He will continue to act as Director of the Rowett Resear 
Institute. 


Mr. W. R. RAWLINGS, deputy chairman of the Raw 
plug Company, Limited, Rawiplug House, Cromwe| 
road, South Kensington, London, 8.W.7, has  be« 
appointed chairman in succession to the late Mr. J. J 
RAWLINGS. Mr. R. J. RAWLINGS has been elected 
director of the company. 

Mr. J. B. Sprosron has been appointed Director 
Production for the North-West Region by the Ministr 
of Fuel and Power. 

Mr. R. H. COMLEY and Mr. O. F. SWANBOROUGH, joi! 
general managers of the Avon India Rubber Company 
Limited, have been appointed joint managing director 
as from August 13 
A.R.C.S., has beer 
Accumulat« 


Dr. L. H. CALLENDAR, B.Sc., 
appointed chief chemist to the Young 
Company, Limited, an associated company of Messrs 
Crompton Parkinson, Limited. 

Mr. M. G. R. Exvuiorr, A.M.1.E.E., who was made 
London and district sales manager of Messrs. Lancashire 
Dynamo and Crypto, Limited, Trafford Park, Man 
chester, 17, last vear, has now been elected a director of 
the company 

In consequence of the death of Mr. F. J 
Mr. T. S. LASCELLES has been elected a director o 
Messrs. W. R 
Limited, and appointed general manager. Mr. Lascelles, 


SYKES, 
‘ 


Sykes Interlocking Signal Company 


who has been in the service of the firm for 33 years and 
was given the title of signal engineer in 1927, is honorary 
treasurer of the Institution of Raflway Signal Engineers 
Mr. F. J. Sykes, who is the son of the late managing 
director and who joined the firm in 1928, has also been 
elected to the board. 

CoMMANDER E. R. MickLeM, a director of Messrs 
Vickers-Armstrongs Limited, has been released by that 
company to take up the position of chairman of the 
Armoured Fighting Vehicles Division and chairman of 
the Tank Board, Ministry of Supply. 


Mr. Ricuarp Martner, B.Met., a director of the 
Skinningrove Iron Company, Limited, Saltburn-by-the 
Sea, and formerly technical director of the Tata Lron 
and Steel Company, Limited, Bombay, has been elected 
a director of Messrs. Pease and Partners, Limited 


Mr. G. M. Cuttps, B.Sc. (Eng.), has been elected 
chairman of the London Students’ Section of the Insti 
tution of Electrical Engineers for the 1942-45 session. 
Mr. J. D. McNem, B.Sc. (Eng.), A.C.G.1., has been 
elected vice-chairman; Mr. C. C. Barnes, 9, Cranley- 
road, Ilford, Essex, honorary secretary; and Mr. H. 
SHORLAND, B.Sc. (Eng.), 131, Upper Elmers End-road, 
Beckenham, Kent, honorary assistant secretary (general 

THE Bririsn RUBBER PUBLICITY ASSOCIATION inform 
us that they are closing down their branch office at 
1, Albert Mansions, 
as from to-day, September 4. 
films, lantern slides and other information, should now 
be addressed to their registered office at 19, Fenchurch 
street, London, E.C.3. 


Lansdowne-road, Croydon, Surrey. 
All inquiries for literature 








EVENING METALLURGICAL LECTURES IN BIRMINGHAM. 

The committee of the Birmingham local section of.the 
Institute of Metals, in co-operation with the metallurgical 
societies of the Midlands, is proposing to arrange a series 
of evening meetings during the coming winter session. 
The first meeting will take place on Tuesday, 
29, at 6.15 p.m., when Dr. C. H. Desch, F.R.S.., 
a paper entitled “ The Conservation of this Country's 


September 


will read 
Natural Resources.” 


HEAT AND CORROSION RESISTING ALLOYs.—-A descrip- 
tion of the “ K 42B ” series of alloys is given by Mr. P. H. 
These alloys 
contain from 40 per cent. to 50 per cent. of nickel ; from 
20 per cent. to 30 per cent. of chromium, and from 15 per 
cent. to 30 per cent. of cobalt, together with smaller 
amounts of iron, titanium, and other metals. The new 
alloys are stated to be comparable with 80; 20 nickel- 
chromium alloy in heat resistance over long periods, and 
to be highly resistant to corrosion by tap water, sea 
water, and hydrochloric and nitric acids. 


Brace in a recent issue of Metal Progress. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—-An illuminating example of 
erious effects of avoidable absenteeism in the South 
Wales coalfield has been provided by official figures issued 
during the week. These show that in the week 
ended July before the miners’ annual holiday when 
were concerned with earning big wage 
«sible for the stoppage, the output reached its highest 
of the 600, 


the 


past 
25, 
the as a as 


ym 





tons while absenteeism, at 
2-73 per cent., at its In the week 
mmediately following the stoppage, output 
had dropped to 507,671 tons, but as four collieries were 


year at y 4 


evel 


was lowest point. 


however, 


eowing to belated holidays, the equivalent loss of output | 


1¢ to absenteeism was estimated to be about 60,000 tons. 
absenteeism during this week had risen to 
) 23 per cent. Demand briskly maintained for 
most all classes on the steam-coal market, but in view 
could 


\voidable 
was 
of he 

ept little new business as practically the whole of their 


unsatisfactory output position, collieries 
sent preductions were earmarked for deliveries under 
sting contracts to the essential war industries and the 
blic-utility Ordinary industrial users were 
experiencing considerable difficulty in obtaining supplies 
nd to these 

ers instances. Overseas 
istomers continued but the lack of 
again made difficult to 

Some shipments were being made to Portugal 


concerns. 


existing commitments 
in several 


show 


deliveries under 


in arrears 
to 
new 


were 
interest 
supplies business very 
egotiate. 
nd Spain of the inferior qualities which meet with very 
support among Best’ large 
icescriptions displayed a steady tone and current outputs 
were absorbed by standing bookings. There was a keen 
request for the sized sorts which were well booked forward, 


ttle home consumers. 


nd 


nd were firm. Strong conditions ruled for the bitumin- 
is small kinds which were scarce for delivery for some 
onths High-grade dry 


emand but the inferiors were slow. 


ahead. steam smalls were in 








NOTES FROM THE NORTH. 


GLASGOW, Wednesday. 
Scottish Steel Trade.— Active in 
¢ Scottish steel trade and plate mills are being operated 


conditions continue 
their maximum capacity to meet the extremely heavy 
Specifications from shipbuilders 
eavy tonnage and, despite all efforts to meet the demand, 
tendency to lengthen. Boiler 
freely. steels 


lcmand. represent a 


elivery dates have a 


ates are also being specified Special 


in demand for armaments as large stocks are being 





uilt up. The black-steel sheet makers are very busy 
fulfilling orders recently placed Supplies of raw mate 
ials are satisfactory and are coming forward regularly 


rhe following are the current quotations Boiler plates, 





il. 12s. 6d. per ton; ship plates, 161. 3s. per ton; 
sections, 15/7. Ss. per ton; medium plates, 4 in. and 
thicker, rolled in sheet mills, 211. 15s. per ton: black- 
tteel sheets, No. 24 gauge, 221. 15s. per ton; and gal- 
vanised corrugated sheets, No. 24 gauge, 2s. 6d. 
per ton, all for home delivery. 

Malleable-lron Trade.—There is little fresh to report 


n connection with the malleable-iron trade of the West 
of Scotland the works steadily 
there great rush new 


and although are 


of 
Plants are capable of producing a much larger 


em- 


ployed has been no business 


lately. 
utput but inquiries for forward lots are somewhat slow 
The 


moment, 


in coming in. re-rollers of steel bars are not 


at the 
to keep the mills working at a steady pace. 


very 


usyY but orders on hand are sufficient 


bars but 


for ferro-concrete is not so great as it was a 
fair tonnage of merchant bars is going through. Stocks 
f semies are adequate for present requirements and 
widitional supplies are coming forward. The current 
juotations are as follows :—Crown bars, 151. 12s. 6d. per 
ton; No. 3 bars, 131. 12s. 6d. per ton; No. 4 bara. 
131. 17s. 6d. per ton ; and re-rolled steel bars, 171. 15s. 


per ton, all for home delivery. 

Scottish Pig-lTron Trade.—The Scottish pig-iron makers 
ire very actively employed and although all the furnaces 
n blast are working at full capacity it is difficult to meet 
the demand. There for hematite 
and basic iron and the current is quickly taken 


ip. Foundry grades are also in good demand. Supplies 
af 


iS a strong pressure 


output 


The following 
61. 6d. 
6d. per ton, both delivered 
No. 1, 61. . 6d. per 
per ton, both on trucks at makers’ 


materials a satisfactory. 
market 
per ton, and basic iron, 61. Os. 
at the steel works; foundry 
ton, and No. 3, 61. 3s. 


yards. 


raw re quite 


are to-day’s quotations :—Hematite, 18s. 


5 8 


iron, 








ENGINEERING EXAMINATIONS IN PRISONER OF WAR 
CamMps.—The Institute of Transport inform us that their 
membership examinations have been held in two prisoner 
of war camps in Germany and that it is hoped to announce 
results shortly. Several members of the Institute 
are now in Oflag Vis, Germany, and they have formed 
themselves into a study group, working under the cegis 
of the camp educational faculty. 


the 


The demand | 
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| NOTES FROM CLEVELAND AND 
| » THE NORTHERN COUNTIES. 


| MIDDLESBROUGH, Wednesday. 


General Situation.—Still heavier demands are being 
made on the production capacity of works in this area 
owing to the increasing pressure for material for the war 
| industries and the small imports from overseas. 
| plants are operating at full capacity but the needs of 


| priority buyers are straining the sources of supply of 


|} commodities for certain purposes and the tonnage 
| available for the usual commercial undertakings is 


trifling. Delivery allocations for the present quarter 
| have been issued freely and in some cases acquisition 
licences for supplies to the end of the year have been 
granted. Raw materials are in adequate supply as is 
also high-phosphorus pig but deliveries of low-phosphorus 
iron fall below requirements. 


Cleveland Iron Trade.—F¥oundries continue to make 
very liberal use of scrap iron but are using larger quanti- 
ties of pig. Ample supplies of suitable pig are readily 
obtained from other producing areas and consumers are 
laying in stocks, mostly of Midland brands. Under such 
conditions makers of local foundry qualities are not likely 
to increase the present meagre output and are providing 
requirements of the 
iron through 


other grades of iron for the heavy 
steelworks. Transactions in foundry 
merchants continue to increase. 

Basic Iron.—There is still no basic iron available for 
the market, but makers are maintaining outputs at 
rate that permits occasional small additions to be made 
the moderate emergency stocks after the needs 
their own consuming plants have been supplied. 

Hematite. 
ally becoming less stringent, but careful control of dis- 
tribution still The of an 
expansion in the limited make is remote but large and 
increasing consumption of substitutes is steadily effecting 
The output of refined iron 
becomes available, largely 


a 


to 


is prospects 


necessary. 


an appreciable improvement. 
is completely absorbed as it 
in place of hematite. 

-There is no new feature in the 
New business in Durham qualities 


Blast-Furnace Coke. 





furnace-coke trade. 
is on a small scale. 
quantities of 
re-rolling 


and Steel. 
steel are 


Ample 
reaching the 


Manufactured Iron 
semi-finished iron and 


mills. The production of open-hearth steel ingots is 
barely sufficient for current requirements and the 
exceptionally heavy makes of other steels are taken up 
as soon as they become available. Special efforts are 
| being made to deal adequately with the unprecedented 
| demand for plates, and the pressure for supplies of 
| special and alloy steels is more intense than ever. 
Structural material, colliery equipment, railway requi- 


sites and sheets continue in strong demand. 


Scrap.—Consumers of most categories of iron and steel 
scrap have covered their requirements as far ahead as 


but of heavy steel scrap 


they consider users 


are still in the market with substantial orders. 


necessary, 








INSTITUTE OF METALS. 
Institute of Meta!s will be held 
4, Grosvenor-gardens, 
London, 8.W.1, commencing at At the conclu- 
sion of the formal business, which will the 
Fincuatantiiis of officers for 1943, two papers will be pre- 
| sented for “The Cold-Pressing 
| 


autumn meeting of the 
on Wednesday, September 25, at 
3 p.m. 


am 


include 


discussion, namely 


Properties of Duralumin-type Alloy Sheets, with Special 


Reference to the Production of Large Pressings for 
Aircraft,”’ by Messrs. J. C. Arrowsmith, K. J. B. Wolfe 
jand G. Murray and tailway Bearing Metals: their 
Control and Recovery,” by Mr. J. N. Bradley and Dr. 
H. O'Neill. 

LEAD PLATING.—In a paper delivered before the 
Electrochemical Society, Messrs. A. G. Gray and W. 
Blum stated that fluosilicate and fluoborate baths were 
the only two practical lead-plating electrolytes. The 


latter was the more expensive to prepare but was less 
susceptible to decomposition, gave finer-grained deposits 
and could be used for plating directly on to iron or steel. 
For plating deposits of lead of up to 0-001 in. in thickness 


on to steel, at low current densities, the fluoborate bath 


should contain 150 grammes of basic lead carbonate ; 
240 grammes of 50 per cent. hydrofluoric acid; 106 


grammes of boric acid and 0-2 grammes of glue per litre. 
In barrel and still plating, however, for the deposition of 
coatings of up to 0-05 in. in thickness, these quantities 
must be doubled. In preparing the bath the boric acid was 
dissolved in the hydroflouric acid and the lead carbonate 
then stirred in slowly. The glue, the purpose of which was 
to obtafn smooth deposits, was added after filtration. The 
composition of the fluosil ‘cate electrolyte might vary from 
7 per cent. to 18 per cent. of lead and from 14 per cent. 
to 20 per cent. of hydrofluosilicic acid. Lead anodes 
were used with both types of bath. The plating tem- 





perature should not exceed 40 deg. C. 





Most | 


of | 


The situation regarding hematite is gradu- | 


The thirty-fourth annual | 





| NOTICES OF MEETINGS. 


| 
} Ir is requested that 


particulars for insertion in this 
|}column shall reach the Editor mot later than Tuesday 
morning in the week preceding the date of the meeting. 
JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6 p.m., 
| 39, Victoria-street, Westminster, S.W.1. Informal 
| Meeting. Open Discussion. Friday, September 11, 
|6 p.m. Informal Meeting. Discussion on “ The Educa- 
tion of Engineers,’ to be opened by Mr. J. Calderwood. 


INSTITUTION OF PRODUCTION ENGINEERS.—Luton and 
| District Section: Sunday, September 6, 10 a.m., The 
| George Hotel, Luton. Lecture: ‘‘ Tungsten Carbide 
Cutting Tools,’ by Mr. F. H. ‘Bates. 

INSTITUTE OF ECONOMIC ENGINEERING.—Sunday, 
September 13, 2.30 p.m., The Waldorf Hotel, Aldwych, 
W.C.2. “ Process Planning,’’ by Mr. E. W. Barrell. 








‘NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—At several of the largest and 
| engineering works in South Yorkshire, staff hours have 
| been adjusted with the object of ensuring a closer over- 
sight of productive departments and at the same time 


| 
steel 
| 


| relieving fatigue. The net result is longer week-day 
; hours with rather more freedom at week-ends. Con- 
currently, control is being tightened so as to render 


more steel available for essential needs. Supplementary 
| producers and factors are brought within the latest 
| restriction. Licences and price control are to affect 


carbon steels dealt with by firms included in this cate- 
| gory. Supplementary producers ” are defined as firms 
| with processing plant, and “* factors "’ as merchants who 
the materials sent to their works or warehouses for 





| have 
| inspection and subsequent distribution, instead of having 
| it delivered direct from the producing works to the 
|}consumer. Bulk steel production is again in full opera- 
|tion. At crucible and electric-furnace plants, the manu- 
facture of high-speed and other special alloy steels is on 
a broader basis than at any previous period in the 
industrial history of Sheffield, but the demand by engi- 
neers with growing commitments is so great that more 
| furnaces of these types may be put Industrial 
plant manufacturers are finding more use for theif expert 
services. Complete rolling-mill plants are being designed 
| for steel and non-ferrous metals, and furnace builders are 
catering for the requirements of many branches of indus- 


down. 


try their products range from lime kilns to elaborate 
installations for heat treatment. In the latter they have 
to ensure great precision in treatment, uniformity of 
| results, and the need for large outputs with economy in 
fuel. Supplies of special alloy and high-carbon steels 
have been sufficient to enable makers of agricultural 


implements and machinery to ma‘ntain large-scale deli- 
veries, and if these fall short of requirements, customers 
lon the whole are showing commendable patience. An 
increase in the acreage under cultivations is reflected in 
the growth of the demand for spades, forks, rakes, hoes, 
and other farm and garden tools. 

South Yorkshire Coal Trade.—It is hoped that the 
acceptance by the Ministry of Fuel of the proposals of 
the Greene Board of Investigations for an output bonus 
on miners’ wages will give a much-needed fillip to pro- 
duction in this district. It will certainly have this effect 
if it puts an end to recurrent strikes at the pits on which 
large and small consumers alike depend. The miners’ 
leaders are still stressing the increasing needs of the loca! 
iron and steel and engineering industries. Something 
has been done towards building up works stocks for us¢ 
in emergency ; even the smaller firms have made special 
arrangements, and in many instances are in a better 
position than was the case a year ago, but the general 
situation is capable of considerable improvement. Much 
of the current output of steams and hards is going into 
immediate consumption. Exports are severely restricted. 
House coal is in growing demand, but depots are operating 
on light stocks owing to the diversion of coal for manu- 
facturing purposes. 








Export oF Goops TO EGYPT AND NEAR East.—The 
Board of Trade has issued the Export of Goods (Control) 
(No. 35) Order, 1942 (S.R. and O. 1942, No. 1676, price 
id.). This prohibits, as from September 14, all exports to 
Aden, the Anglo-Egyptian Sudan, Cyprus, Egypt, 
Palestine and Trans-Jordan, except under licence. 





HoME-GROWN MINING TIMBER.—In order to maintain 
the supply of sawn and quartered props to the mines, 
the Minister of Supply has issued the Control of Timber 
(No. 26) Order (S.R. and O. 1942, No. 1663, price 1d.). 
This introduces new prices for timber, showing increases 
in the larger dimensions which are needed in the mines 
in substitution for round props of diameters at present in 
short supply. 
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For the duration of hostilities, 
the Editorial and Publishing 
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being conducted from 18 and 
20, Compton Road, Hayes, 
Middlesex. The -Telephone 
Number of the Editorial 
Department is Hayes 1730 
and that of the Publishing 
Department, Hayes 1723. The 
Bedford Street Offices are 
open on Fridays only, between 
10 a.m. and 5 p.m., for the dis- 
tribution of the current issue 
and for retail sales. 








* ENGINEERING ” Patent Record (Jllus.) 
| erection ; a branch of military engineering in which® 
| the Germans particularly have shown a boldness of 


EN GI N EK EK R I NG conception and a skill and celerity in execution 


| that reflects credit on the thorough preparations 
| FRIDAY, SEPTEMBER 4, 1942. | made by the late Dr. Todt. At the same time, the 
Germans themselves have demonstrated, at Liége, 
Namur and the Maginot Line, and the Japanese 
Vor. 154. No. 3999. | at Singapore, that massive proportions are no 
Be = ______| guarantee of impregnability in the face of deter- 
— mined attack by men of courage and resource. It is 
robable that the German High Command, realistic 
THE THIRD YEAR OF WAR. in outlook as they have prac shown themselves 
By the time that this issue of ENGINEERING goes | tO be, cherish few illusions on this point regarding 
|to press Britain will have entered upon the fourth | their much-publicised “ W est Wall —morg, cepeci- 
| year of the war with Nazi Germany. The occasion | ally after the recent combined raid on Dieppe. 
is an obviously appropriate one for taking stock,| A feature of the land operations in the Western 
although the well-known disadvantages of dividing | Desert has been the gradual evolution of a technique 
history into a succession of reigns of kings and | of tank warfare. No doubt, similar developments 
queens apply equally to a division of a world conflict | have been taking place on the Russian battle-fronts, 
|into arbitrary twelve-months’ sections. Neverthe-| but the news from those areas has never been 80 
less, it is a convenient method of surveying the | detailed as the communiques from Egypt and it is 
|impact of the war on a single nation, even though, difficult to construct from the reports of the Russian 


for many purposes, a geographically-divided survey | actions anything more than a general impression of 
is preferable to any chronological method of analys- | ™mense armies engaged in a war of mutual anni- 
|ing a struggle which is, in reality, not one war but | hilation. In Libya, however, the opposing forces 
several, mutually interdependent in many of their | are still relatively small by comparison with the 
effects, but largely separate in their conduct, except | scale of the main conflict in Europe, and the opera- 
in the competing demands that they make on | #ons in general appear to have been more fluid in 

| character, up to the point at which the antagonists 


supplies of munitions which only now are beginning | ; : , i 
| to measure up to the needs of the situation. There | began to dig themselves in to obtain a breathing 
»efore the next clash, in the El Alamein 


|is a danger, however, that even the geographical space t , : . 
| method may give a distorted and inadequate picture | region. From the hints so far given of the tactics 
|of the great things that have been actually accom- employed by Rommel’s armoured forces and our 


| plished, by throwing into high relief the series of | OW, it is evident that some such evolution is taking 
setbacks in Libya, Malaya, Singapore, and elsewhere place as that which must have accompanied the 
; . | gradual realisation of the capabilities of frigates, 


| which have cost Britain so dearly in men, material | § c . 
and prestige, and, incidentally, in the ships that are | in the Eighteenth Century, or, more recently, the 
| so vital to British operations in any theatre of war. | tactical developments introduced into naval war- 


| What has not been sufficiently emphasised even yet | fare by the emergence of the fast and heavily armed 
|—although Mr. Oliver Lyttelton’s recent broadcast | destroyer. It is unlikely that any hard and fast 
|to the United States was a big step in the right | principles of tank warfare will emerge until the 
direction—is the extraordinary resilience that the | design of the tanks themselves has crystallised into 
| nation and the Empire have shown in rising superior | ore or less standard forms, as has happened in 
| to a succession of military disasters, any one of which | the case of warships ; but already there are signs 
fairly outclasses in magnitude most of the decisive | that this crystallisation is beginning and that, in 
| battles of history. | time, the differences between corresponding types 
| This resilience of spirit is one of those national | in the various armies will become progressively less 
| characteristics that defies exact analysis and | marked. ra 
accurate explanation ; but the remarkable power of | Following the heavy fighting in the desert during 
| industrial recuperation that has accompanied it*on June, when General Ritchie’s force of 300 tanks 
| this occasion is much more easily accounted for. It | was led into an ambush and lost three-quarters of 
lis, in fact, a demonstration on an enormously | its effective strength, considerable public attention 
| increased scale of that feature of the mechanisation | was directed to the temperature conditions obtaining 
| of industry which has been manifested so often in | inside the tanks, and the belief gained ground that 
| the past, and which has done so much to mould the | Rommel’s tanks enjoyed some advantage by the 
‘course of national development since the introduc- | possession of air-cooling plant for the benefit of the 
| tion of the steam engine—namely, the productive | crews. The presence of such fittings was subse- 
‘and reproductive power of machinery. If, as some | quently denied, so far as the captured German and 


| = 
| 
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Italian tanks were concerned, but the possibility df 
providing equipment of this kind on British tanks, 


and of improving the ventilation generally, was | 


referred by the Ministry of Supply to a special panel 
consisting of Mr. S. A. Wood, M.Sc., of the Scientific 
Research Department, Ministry of Supply; Dr. 
S. F. Dorey, chief engineer surveyor, Lloyd’s 
Register of Shipping ; and Dr. Ezer Griffiths, F.R.S., 
of the National Physical Laboratory. No doubt, it 
will be found practicable to effect some improve- 
ments, and, even though these may be only slight, 
they will certainly add to the fighting efficiency of 
the crews. It is interesting, however, and somewhat 


surprising, that an inquiry carried out by the medical | 


authorities in Egypt was reported to have found 
no cases of heat stroke among the tank crews. 

The outstanding single events in the progress of 
the war in the air, during the past twelve months, 
have been the “ four-figure’’ raids on German 
industrial areas; but these are merely the cul- 
minating points of a steady development in air 
striking power that has proceeded without material 
check throughout that period. The first of these 
raids was directed principally against Cologne and 
took. place on the night of May 30, the attack of 
1,130 bombers being concentrated into the short 
space of an hour and a half, during which more 
than 3,000 tons of bombs were dropped. Another 
raid, on a similar scale, was planned for the following 
night, but had to be abandoned because the weather 
conditions proved unsuitable. It 
on the night of June 1, however, with Essen as the 
principal target, the number of machines being 
1,036, of which 35 were lost. The loss in the Cologne 
raid was 44 machines, including, presumably, some 
in the covering forces from the Bomber, Coastal, 
Fighter and Army Co-operation Commands, which 
simultaneously attacked enemy aerodromes and 
fighters which attempted to intercept the main 
force. Several other raids followed, hardly less 
imposing in the strength of the forces employed, 
und ample evidence has been forthcoming of the 
destruction that they have caused. Quite as dis- 
turbing from the German point of view, however, 
must have been the proof that these raids afforded 
of the strength of the Royal Air Force towards the 
lose of the third year of the war; although Ameri- 
arrive in the 
Isles, none of them was engaged on these 


was carried out 


an squadrons were beginning to 
British 
occasions. 

Meanwhile, there has been comparatively little 
activity on the part of the enemy's bomber forces 
against these islands. The German propaganda 
declared that the reason lies in their preoc« upation 
with the Russian front; but, although there has 
been a great deal of air fighting on that front, it 
has been mainly by fighters and dive bombers, 
according to the available reports, and not by the 
types of machines that would be used for night 
bombing attacks on Britain. The conclusion must 
be, therefore, that either the heavy 
being held in reserve for a concentrated reprisal 

in which case the delay in launching it must be 
regarded as remarkably prolonged; or that the 
output of the German heavy-bomber factories now 
consists of other types. from Egypt 
ndicate that the reinforcement of Rommel’s 
army has been carried out to a considerable extent 
by large troop-carrying aircraft ; and other reports, 
from the River Don battle areas, show that transport 
uircraft are being used in increasing numbers to 
supply the advanced forces with food, ammunition, 
and other essential stores. It may be, therefore, 
that these types are now occupying much of the 
German aircraft-building capacity, and that the 
enemy is conserving his reduced output of long- 
distance bombers until the winter nights afford 
hetter opportunities for their effective use. That 
the bombing raids on Britain will be resumed 
eventually, there seems no real reason to doubt ; 
for, in spite of the belief, which is understood to 
have been held by some highly-placed air strategists, 
that the ground defences would ultimately beat 


bombers are 


teports 


the bomber, on both sides of the North Sea, the 
German anti-aircraft defences, strong as they are, 
have not appreciably deterred the British attacking 
forces or taken any abnormally heavy toll of them, 
and the German raiders have yet to test the full 
strength of the British defence. 
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THE COAL-OUTPUT BONUS. 


Ir will be recalled that the White Paper on Coal 
(Cmd. 6364), which was debated at such length in 
the House of Commons on June 10 and 11, was the 
work of a Board of Investigation, under the chair- 


|manship of Lord Greene, the Master of the Rolls, 


which had been convened in the first place to deal 


| with a claim for increased wages for coal miners. 


Having carried out their supplementary task of 
reporting on the coal position and the machinery 
necessary to implement the Government’s stated 
intention to assume control of the industry for the 
duration of the war, the Board proceeded with the 
work of formulating a scheme of payment designed 
to encourage increased production of coal by a 
system of payments based on output. 
Recently they submitted their report on this ques- 
tion also, particulars of which were announced in a 
statement issued on August 30 by the Ministry of 
Fuel and Power. The object of the proposals, 
which have been accepted by the Government, is 
to give additional remuneration to the miners when- 
ever the monthly output of saleable coal in any 
mining district exceeds the standard output for that 
district by one per cent. or more. 

It is intended, the statement continues, that the 
scheme will begin to operate on September 6. It 
will apply to all male workers in the industry who 
are directly or indirectly engaged in the work of 
winning, raising and handling coal, and in operations 
connected therewith, and will apply also to other 
male and female employees in-so-far as such applica- 
tion may be in accordance with existing practices. 
Those who are under 21 years of age will receive half 
of the full amount except in the case of underground 
workers, who will receive the full amount at the age 
of 18. The bonus payment will be calculated in 
accordance with the following when the 
percentage of the standard output reaches 101, a 
bonus of 3d. per shift will be paid ; for a percentage 
of 102, 6d. per shift ; for a percentage of 103, 9d. per 
shift ; and so, by increases of 3d. per shift for every 
complete one per cent. up to 115 per cent. of the 
standard, at and over which figure it will be fixed 
at 3s. 9d. per shift. The payments will be made in 
four equal weekly instalments. 

It is stated that ** the standard output figures for 
the districts have been calculated on the basis of 
their output of coal in recent months. Provision is 
made in the scheme so that districts suffering from 
abnormal interruption of production through causes 
outside the control of the workers in any output 
period shall not be penalised.” The Board, in 
their report, have explained that the 
new departure, and is pecessarily 
experimental. The Board its 
operation after “‘a suitable period,” the intended 
duration of which is not indicated, and, meanwhile, 
** hope that all concerned will co-operate with good- 
will in making the and thus 
helping to secure the production so 
urgently needed.”’ As is mentioned in the ** Labour 
Notes,” on page 197 of this issue, Mr. Will Lawther, 
president of the Mineworkers’ Federation, has given 
the principle of the scheme his official blessing, add- 
ing that “‘the miners welcome the opportunity of 
knowing exactly what they have to do and what 
the nation requires, and they will take the necessary 
steps to see that the principle of the output bonus 
is carried through.” 

Looking at these statements, by the Ministry of 
Fuel and Power and the president of the Mine- 
workers’ Federation, from the somewhat critical 
standpoints of the industrialist who is anxiously 
watching his dwindling coal stocks and wondering 
whether he can depend on building them up before 
the difficulties of winter distribution become acute ; 
the householder, in his millions, earnestly striving 
to add accurate meter-reading and fuel-accountancy 
to his other war-time accomplishments, but acutely 
conscious of the fact that never before have so many 
paid so much for so little in the way of British 
Thermal Units; and the fighting men in the Ser- 
vices, whose only anxiety is that the essential 
supplies shall be forthcoming in time and in sufficient 
quantity. 
several standpoints, there are certain questions 
which must inevitably arise. 


bonus 


scale : 


presenting 
scheme is a 


propose to review 


scheme a success, 


increased 


Looking at them, as we say, from these | 


The first is, for what | 
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period were the figures taken which form the 
of the standard output ?; and the second, on what 
grounds does Mr. Lawther imply that, hitherto, the 
miners have not known what they should do and 
what the nation requires? On various occasions, 
attempts have been made to extract from the 
Government some figures for the total production 
of coal, but always the reply has been that it was 
‘not in the national interest *’ to disclose details, 
What has been disclosed, however, is that there has 
been a progressive reduction, in certain important 
districts, in the average output per man-shift; 
and that, although Lord Greene’s Board of In 
vestigation stated, in the White Paper, 
‘charges of excessive absenteeism cannot be sus 
tained against the great majority of the miners, 


there has been a serious increase in the time lost 
from this cause since the White Paper was pub 
lished. Unless, therefore, the basic period which 
determines the “standard output” is extended 
sufficiently far back to bring into the account 
figures for production which can be reasonably 
regarded as normal, there would appear to be some 
danger that the incentive represented by the new 
bonus rates will not be effective in closing the 
between production and demand. It may, indeed, 
do no more than restore the total production to the 
admittedly unsatisfactory level at which it stood 
when the White Paper inquiry was undertaken. 


DASIs 


that 


Kap 


The most charitable interpretation that can be 
put upon the surprising statement attributed to 
the president of the Mineworkers’ Federation is 
that Mr. Lawther, called on at short notice to pro- 
vide a few remarks for publication, found himself, 
like many an after-dinner speaker in a similar situa 
tion, somewhat at a loss for the ** few well-chosen 
words’ that would do justice to the occasion ; 
otherwise it is difficult to believe that he 
have imputed to the miners as a body such an extra 
ordinary detachment of mind that they were 
honestly unaware of the crying need for more coal 
that has been the common experience for more tha: 
a year, or that he would have expected the publi 
to accept such an imputation at its face value. It 
must be admitted that the catalogue of disputes 
in the mining industry during the war vears, and 
the seemingly trivial incidents in which some fairly 


would 


extensive strikes appear to have originated, do not 
argue a profound appreciation of the urgency of the 
coal problem to a nation that is fighting for its very 
existence ; nevertheless, do not that 
these incidents truly represent the attitude of mind 
of the great majority of the men engaged in th 
industry. We believe with Sir John Anderson 
that, although ** the history of the industry is not 
wholly encouraging, there are some hopeful elements 
in the situation”; and that ‘no of the 
community is more intent on the prosecution of the 
Their work is 
and the danger 


we believe 


section 
war than are the miners.” never 
easy and it is often dangerous ; 
is none the less real because, it is to be 
it is often due to just that type of careless and in 
considerate malcontent who is apt to be so much 
more vocal in the lodges than the older men, whos: 
experience and mature judgment could be so bene 


susper ted, 


ficial if it could be brought to bear with a lik: 
ardour. 
In the nature of things, the winning of coal 


must become progressively more difficult as th: 
convenient supplies are exhausted and the working 
faces recede from the shaft. Mechanisation can and 
does accelerate the rate of cutting, hauling, hoisting, 
grading and distributing the coal, but it also brings 
difficulties of its own which may have social reper 

cussions in particular districts as seams are worked 
out at a more rapid pace. The whole business 
of coal mining bristles with problems which ar 
found in no other industry, and which it would be 
unreasonable to ignore; but it would be equally 
unreasonable to attach to them an importance 
greater than they warrant, or to accept them as 
excuses for placing upon the community in genera! 
burdens that could be avoided if the wiil were ther: 
to avoid them. Many of the past difficulties of the 
industry—especially the loss of some valuable ove! 


| seas markets—have been due to the unwisdom of 


the miners themselves. They have an 
tunity now to wipe out the memory of that un- 


wisdom in such fashion that it will never revive. 
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NOTES. 


Tue Future or Crvim AVIATION. 


A pce for a strong British and Empire mercantile 
air service after the war, comparable in its extent 
with the Mercantile Marine, was made by Mr. E. C. 
Gordon England, chairman of the Engineering 
Industries Association, in an address delivered in 
London on Thursday, August 27, to the Institute 
of Export. Mr. Gordon England introduced his 
subject by showing, on the screen, that the British 
Isles possessed the natural advantage of being at 
the approximate centre of the land surface of the 
earth, and thus was peculiarly wellsituated to form 
the hub of a world-wide network of air routes 
embracing every continent except Australia. The 
war had shown, he said, the great and vital need 
for an immense system of air transport to back up 
the military effort; the existence of such a fleet 
would have affected appreciably the present position 
in Libya and the Far East. The United States 
Government had shown commendable vision and 
wisdom in authorising the construction of a trial 
batch of 19 transport aircraft, with 400 more to 
follow. A fleet of 5,000 such transports, of a size 
that could now be built, could bring nearly a 
million men to this country in 15 hours. Under 
peace-time conditions, and assuming each aircraft 
to have a useful load of 20 tons, such a fleet could 
move 150,000 tons of goods a week in both direc- 
tions on the basis of a round Transatlantic trip 
every four days by each machine. None of the old 
international standards of agreements and exchange 
could cope with a development of that magnitude. 
lo take full advantage of the possibilities, Britain 
and the other nations of the Commonwealth should 
each have a Merchant Air Service with its appro- 
priate Minister. These Ministers would form a 
Commonwealth Board of Merchant Air Services, 
the function of which must be to direct, but not to 
administer. The Board would deal with all points 
of common interest, such as rates, ground facilities, 
the interlocking of time-tables, and the frequency 
of services, and each member nation would have 
freedom to conduct services over the territories of 
the other nations; but each member nation must 
be free to develop its own type of air service, and 
must undertake to see that its service was free from 
military control. Britain, Mr. Gordon England said, 
in conclusion, was still the world’s most desirable 
customer, and would continue to be after the war; 
we should concentrate on seeing that this customer 
made the routes to and from his door ample, easy, 
and capable of the swiftest passage. By so doing, 
we should bless not only those who supplied us, 
but also ourselves, beyond present comprehension. 

TRACTOR PLOUGHING AT NIGHT. 

Speaking in the House of Commons on July 28, 
Mr. R. S. Hudson, M.P., the Minister of Agriculture, 
after referring to the very great increase in the 
acreage now under the plough in the British Isles 
and the further 600,000 acres that it was proposed 
to plough for next year’s wheat crop, stated that 
the extraordinarily number of 
tractors now in use was insufficient to accomplish 
intended ploughing programme within the 
available time unless they could be worked for 
considerably longer hours. Much of the additional 
ploughing would have to be done during the hours 
of darkness, two shifts of drivers being provided by 
training new men to undertake much of the day- 
time work so that the more expert ploughmen 
would be available for the more difficult work after 
dusk. Night ploughing is not entirely novel, but 
the limited amount of light now permissible intro- 
duces obvious difficulties. The Ministry of Agri- 
ulture have now revealed that, in co-operation 
with the Ministry of Home Security, they have 
been experimenting to find the most suitable types 
of headlamps and masks to enable the driver to 
see the furrows without showing sufficient light to 
attract the attention of enemy aircraft. It has been 
found that straightforward ploughing can be carried 
on by using a masked motor-car headlamp in front 
of the tractor, and another, similarly masked, 
directed to the rear so as to illuminate the plough. 
Except that the beam may be directed downwards 


even increased 


the 














at any convenient angle, the tractor lamps must 
|conform to the provisions of the regulations for 
| motor-car headlamps, as laid down in the Lighting 
(Restrictions) Order, 1940. Tests have shown that 
'the best position for the front lamp is on a 
bracket fixed near the bottom of the radiator and 
at a height of not more than 2 ft. from the ground ; 
| the beam then throws a shadow on the wall of the 
open furrow, sufficient to serve as a guide in straight 
ploughing. The rear lamp is best mounted on a 
bracket behind the driver’s seat; but as, in this 
position, it cannot illuminate all the mould boards 
and coulters sufficiently for adjustments to be made, 
permission has been given for the driver to use a 
hand torch for this purpose, of a power not exceeding 
1 watt, and fitted with a semi-circular hood, pro- 
jecting at least 3 in. 
and of torches is subject to certain restrictions in 
the neighbourhood of military objectives, for 
obvious reasons. It is suggested that the necessary 
supplies of headlamps and, possibly, dynamos, can 
be obtained from motor-car scrap dumps, and that 
the fitting can be done, in most cases, by local 
garages, or by the farmers themselves. One of 


| the principal reasons for the adoption of this method 


of increasing the rate of ploughing, instead of 
importing additional tractors, is stated to arise 
from the fundamental differences in agricultural 
policy between this country and the United States 
and Canada. Here, farmers are urged to reduce 
their pasturage in order to grow more crops ; across 
the Atlantic, however, the growing of wheat and 
maize is being restricted and stocks of cattle, pigs 
and poultry are being increased, while the manu- 
facture of farm machinery is being drastically cut 
down in order to release the raw materials and 
productive capacity for munitions. Special arrange- 
ments have been made by the Ministry, in both the 
United States and Canada, for the supply to Great 
Britain of part of the reduced output of farm 
machinery, but this will not be enough to meet the 
full demand and reliance is being placed, therefore, 
on the two-shift method and on local organisations 
for co-operative working by pooling implements 
among groups of farms. 


METALLURGICAL RESEARCH IN THE UNITED STATES. 


Dr. R. R. Sayers, Director of the United States 
Bureau of Mines, has announced that an electro- 
development laboratory, to cost 500,000 dols., for 
the study of the recovery and processing of minerals 
from the Pacific Northwest with electrical energy 
from the Bonneville and Grand Coulee Dams, will be 
established in that region in the near future. Im- 
proved methods of recovering magnesium and 
aluminium from the plentiful natural resources of 
that area, together with research on the processing 
of tungsten, chromium, manganese, vanadium 
and other strategic and critical minerals, are 
to be the chief objectives. The location of the 
laboratory has not been decided yet, but it will be 
probably within a radius of 200 miles of the Bonne- 
ville and Grand Coulee Dams on the Columbia River. 
The new station will be known as the Northwest 
Electro-Development Laboratory and will be staffed 
by some 40 or 50 metallurgists and assistants. It 
will be equipped with electric furnaces and electro- 
lytic cells of various types, ore-crushing and con- 
centrating machinery, chemical-laboratory and 
machine-shop equipment and other apparatus 
needed in experimental and development work. 
In the past, the Bureau’s researches on the electro- 
metallurgical treatment of western minerals have 
been conducted largely at an experiment station 
in Boulder City, Nevada, which is considerably 
removed from the strategic mineral supplies of the 
Northwest. The need for an experimental laboratory 
nearer to the mineral deposits and close enough to 
the Bonneville and Grand Coulee Dams to utilise 
the electrical energy supplied by those Government- 
operated power plants, has been long felt, and the 
war-time importance of the strategic and critical 
metals, as well as a recognition of the place of the 
Pacific Northwest in the future of the United States, 
prompted Congress to provide funds for the estab- 
lishment of the new laboratory, which, when com- 
pleted, will be in charge of Dr. R. S. Dean, Assistant 
Director of the Bureau of Mines, with headquarters 
in Washington, D.C. 





The use of the tractor lights | 


The investigations will be! 


directed, inter alia, towards improving existing or 
developing new methods of recovering magnesium 
from magnesite deposits, and the production of 
aluminium from the abundant clays and alunite of 
that region. New and improved methods of pro- 
ducing ferro-alloys from the tungsten, vanadium, 
manganese and chromium ores of the area will also 
form an important part of the laboratory’s work. 


Crvit ENGINEERS AND THE BurLprnG INDUSTRY. 


On Tuesday, August 25, a conference was held 
at the Institution of Civil Engineers, on the instiga- 
tion of the Council of that Institution, to consider 
the broad question, ‘‘What can the Engineer 
contribute, now and after the war; to the develop- 
| ment of the Building and Civil Engineering Indus- 
tries?’’ The chair was taken by Professor C. E. 
Inglis, President of the Institution, who was sup- 
ported by Lord Portal, Minister of Works and 
Planning; Mr. W. H. A. Ansell, President of the 
Royal Institute of British Architects; Mr. T. 
Howarth, President of the National Federation of 
Building Trades Employers; Mr. H. T. Holloway, 
President of the Federation of Civil Engineering 
Contractors; Mr. J. W. Stephenson and Mr. R. 
Coppock, respectively president and general secre- 
tary of the National Federation of Building Trades 
| Operatives ; Colonel C. M. Norrie, M.Inst.C.E., and 
| Lord Latham, Leader of the London County Council. 
| The underlying purpose of the conference, Professor 
| Inglis explained, was to encourage a closer co- 
| operation between the building and civil engineering 
| industries, so that the work of reconstruction, after 
the war, might be carried through scientifically and 
economically ; without such collaboration, he sug- 
gested, it might prove to be beyond their capabilities. 
Lord Portal endorsed the President’s remarks, on 
behalf of his Ministry. Mr. Ansell, speaking for the 
Royal Institute of British Architects, gave a modified 
support to the principle of standardisation, but 
thought that its advantages, as an aid to rapid 
reconstruction, should not be allowed to become an 
obstacle to a revival of the high quality which 
marked the more individualistic work of the past. 
| Since the conference was held, it has been announced 
| that a series of discussion meetings has been arranged 
| to consider specific problems. The dates and sub- 
| jects of these meetings are as follows :—Septem- 
| ber 15, ‘* The Structure of the Building Industry, 

Its Component Parts, the Position of the Operative, 
| and the Relation of the Architect, the Engineer and 
|the Surveyor”; October 13, *‘ The Economics of 
| Building, a Planned Programme, the Financial 
| Implications in Post-war Reconstruction, Employ- 
|ment and Unemployment’; November 10, ** The 
| Contribution of Science and of Research to the 
Building Industry, the Education and Training of 
| Young Men entering it, and the part to be played 
| by the Universities and the Technical Schools ” ; 
| December 8, * Types of Contracts, the Interests of 

the Building Owner, State Building, Competitive 
| Tendering, a Standard Contract and a Standard 

Schedule of Prices, and Controls and Priorities ” ; 
January 5, 1943, ‘“‘ Management and Organisation, 
| and the Future of the Building Industry.”” The dates 

fixed are all Tuesdays, and the meetings, which 
| will begin at 2:30 p.m., are to be held at the Insti- 
tution of Civil Engineers, Great George-street, 
| Westminster, S.W.1. Admission will be by ticket, 
which may be obtained on application to the secre- 
| tary of the Institution at the above address. It is 
| requested that applicants wil! state whether they 
| require a ticket for a particular meeting or for the 
will The principal speaker at the first meeting 
| 








will be Mr. George Hicks, M.P., Parliamentary 
Secretary to the Ministry of Works and Planning. 
The names of the principal speakers at the subse- 
quent meetings will be.announced later. 








THE FRANKLIN INstTITUTE.—The Howard N. Potts 
Medal of the Franklin Institute for 1942 has been awarded 
to Mr. Harcourt Colborne Drake “‘ in consideration of his 
inventions and important work in the development of 
the rail-fissure detector car, affording valuable results 
in the saving of life and property.”” Mr. H. C. Drake, of 
Hempstead, Long Island, New York, U.S.A., is director 
of research of the Sperry Rail Service. The Howard N. 
Potts Medal is awarded for distinguished work in science 
or the mechanical arts. 
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THE THIRD YEAR OF THE 
WAR AT SEA. 


By ApmrraL Sir Hersert W. Ricamonp, 
K.C.B. 


THE year which ended on September 3 has witnessed 
great vicissitudes in British fortunes at sea. The 
losses of shipping, which had shown signs of improve- 
ment in the autumn of last year, have leapt up to 
most dangerous figures, colonies have been lost, with 
their important resources and naval bases, the 
situation in the Mediterranean and in the Arctic 
has definitely worsened. The fundamental causes 
of these great misfortunes are plain: we have not 
obtained command of the sea in the European and 
Atlantic waters, and we have lost it in the Far East. 
While those causes derive ultimately from the 
policy of neglect of British sea power for the last 
twenty years, and the direction of our strategy to 
other objects than the command of the sea during 
the preseht war, they arise immediately out of two 
circumstances: namely, the Japanese attack on 
the United States and on the British territories in 
the Far East, and the increasing influence of aircraft 
on the operations of sea warfare. 

The attack on the American base at Pearl Harbour 
did more than disable the Pacific fleet of the United 
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90 per cent. of our rubber supplies and 60 per cent. 
|of our tin, together with other important raw 
|materials needed for the war effort, have fallen 
| into the enemy’s hands ; the Dutch islands, which, 
|in a seaman’s eyes, bore the same relation to the 
| security of Australasia as the Low Countries bear 
| to that of these islands—a buffer and a stepping 
stone—have been occupied; Australia and India 
}are threatened. If Ceylon and Madagascar had 
followed Singapore into the pocket of the enemy, 
it is questionable whether we could have kept open 


bases of Singapore and Hong Kong, the sources of | 





the Cape route which feeds the armies in Egypt, 
the Middle East, and, in part, in Russia. The 
Eastern war has weakened our sea power in the 
Mediterranean, where Rommel’s supplies have 
reached him in quantities sufficient to enable him 
to drive the Eighth Army back to the threshold 
of the remaining available naval base, Alexandria, 
and the difficulties and cost of sending relief and 
food to Malta are now very great. Only at a cost, 
the extent of which is as yet not made public, a} 
part of a convoy reached the island in August, | 
and one convoy was forced to return to Alexandria | 
in July. 

It is a plain fact that our sea power has been | 
inadequate to the demand made upon it in this | 
war—a legacy of policy—and that our departure | 
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ment—the surface ship, from the largest armoured 
type to the smallest motor torpedo boat; the 
mine ; aircraft ; and the submarine. What p: por. 
tions of the whole are contributed by each have not 
been made public, and in all probability they vary 
in different months ; but it may not be far from 4 
general truth that something over 50 per cent. ar 
due to the submarine and that the other three aents 
divide the remainder in roughly equal proportions, 
The recent very heavy losses in the Atlantic ar 
certainly the work of submarines, transferred jy 
large numbers from the east to American waters, 
though there have been reports recently of the 
presence of a raiding cruiser, whether a naval ship 
or an armed vessel seems uncertain, in the Atlantic 
One thing appears to be a reasonable probability, 
namely, that the improved measures of defence of 
shipping in the western approaches, in the shape of 
more numerous escort vessels, the provision of ship. 
borne aireraft and the unification of the direction 
of the sea and air forces operating to the westward, 
have made that area uninviting to the enemy and 
that he seeks his quarry farther afield, in the 
American waters and on the routes flanked by 
French West Africa where the complicity of Vichy 
affords him the use of ports. The effects of the 
fiasco at Dakar, to which an expedition was sent 
without any steps being taken to prevent reinforce. 


from the old doctrine that our strategy should have | ments reaching the place and, what is even more 
as its primary object the command of the sea, has | important, without those who sent it having made 
resulted in dissipation of effort upon several objects | up their minds whether the matter was to be pushed 
instead of concentration upon one only. Realisation | to a conclusion if resistance were encountered, are 


States ; it brought home to the bulk of the American 
people the cloudiness of the belief that immunity 
was to be found in isolation. The President had 


already recognised this and had tried to impress | 


the lesson on his countrymen. Exactly a year 
ago, on September 4, 1941, he warned them of 
the dangers to which American interests and 
security were then exposed by the unscrupulous 
methods of German warfare at sea. The sinking of 
the destroyer Greer, he declared, was “ piracy, 
legally and morally,” and not the first of its kind 
“in defiance of the laws of the sea and of the 
recognised rights of all other nations.”” The people 
of the United States, however, were not yet con- 
vinced of the danger. There was still in America, 
as there had been in England on more occasions 
than one, a belief that the victory of a despot in 
Europe would not affect the safety of a nation 
separated from the combatants by the ocean and 
protected by a strong navy. In a speech a week 
later (September 11), the President used words 
that were an exact parallel to those of many British 
statesmen, from the Eighteenth Century down to 
Sir Edward Grey. To those who, in this country, 
had opposed British intervention in the great 
Continental oppositions to would-be French despots, 
on the score that no conquests on the Continent 
would endanger England so long as she maintained | 
her sea power, the reply was always the same: the 
conqueror who subdued Europe would possess 
wealth, resources and shipbuilding powers far 
exceeding those of Britain ; he would hold positions 
on every sea from which he could operate at sea ; 
he could exercise economic pressure to exclude this 
country from the commerce of Europe. It would | 
not be possible, in such circumstances, to maintain 
our superiority at sea. It was in terms identical 
with these that the President warned his countrymen 
of their danger. ‘‘ If the world outside the Americas | 
fell under Axis domination, the shipbuilding facili- | 
ties which the Axis Powers would then possess in 
all Europe would be much greater than 
those of all the Americas—not only greater, but | 
two or three times greater. They would outbuild | 
the United States several times over.’’ Clear as| 
this was to that far-sighted statesman, however, it 
was still not clear to the mass of his people, and | 
he could then do no more than warn the Axis that 
if their ships of war entered waters, the protection 
of which was necessary to the defence of America, 
they would do so at their peril. Germany scoffed 
at the warning. Another destroyer, the Kearney, 
was attacked in October off Iceland. In December, 
Japan, either of her own volition or under pressure 
from Berlin, but more probably the former, attacked 
the fleet in Pearl Harbour under the screen of a 
pretence of conducting negotiations for a peaceful 


settlement of the differences between the two/| 
countries. 
Japan’s entry has cost Britain dearly. Battle- | 


ships, cruisers and destroyers have been lost; the 





of the fact that navies consist of ships that float, | 
ships that swim and ships that fly has been very | 





| slow in this country, clear though it was to both | 


Japan and the United States. So, too, we have | 
been slow to realise that the possession of the| 
littoral confers increasing advantages with the | 
advent of air forces, and that armies to-day, by the | 
seizure of coast lines, can deprive sea power of its | 
command. The gun, which can render the passage | 
of ships through narrow straits dangerous, is re- 


| placed by the heavy bomber, which ranges far out 


over the sea. The idea that the threats of the| 
submarine, aircraft and the mine could be met by 
building great ships, supposedly unsinkable, has 
been effectively dispelled by the bitter experiences | 
of the past twelve months, superimposed on those 
of the two preceding years. It is strange indeed 
that, while no sea officer would have dreamed of 
sending the most powerful of these ships into waters 
infested by submarines without a protective screen | 
of light craft, two battleships were sent to the 
Far East, and, when there, undertook an operation 
in waters within the effective range of heavy air- 
craft, without a corresponding screen of aircraft. 


There is, however, an encouraging indication, in a 
statement made recently by Admiral Sir Henry 
Harwood, of closer co-operation between the sea 
and air forces in the Mediterranean, where a new 
organisation has been set up for this purpose. 
Effective co-operation, however, depends upon the 
land campaign. Until the land forces have recovered 
Cyrenaica, the air forces will lack bases sufficiently 


| near to the vital zone of the Sicilian Channel, and | 


the British control at sea will be limited to a rela- 
tively short distance from Alexandria. 

The situation in the Atlantic has deteriorated 
gravely since last September. At the end of that 
month, the Prime Minister was able to report a rising 
tide of improvement. The losses of shipping in the 
July-September quarter, he then said, had been only | 
one third of those in the preceding quarter. Even 
with this improvement, however, the rate of loss in 
any one month was still greater by far than that 
of replacement. There are now four pressing needs : | 
more light craft, more aircraft, equipment of all the 
surface and aircraft of the Allied forces with | 
devices for locating submarines, and faster merchant | 
ships. We continue to build slow ships, ships | 
whose speed in convoy falls as low as seven or even 
six knots, whereby their voyages take longer, and 
they are exposed for a longer period to the attacks 
of the enemy ; and those attacks are facilitated, for | 
the fast modern submarine can follow a convoy, 
overhaul it at night, and thus can attack under | 
favourable conditions. 

With the exception of, perhaps, some 5 per cent., 
the losses at sea are caused by four forms of instru- 





likely to be felt in the coming months, the more 
severely if Russian resistance is greatly weakened 
and German aircraft become available for other 
services. 

If we have had some serious blows, however, the 
enemy has not been without disappointments. He 
had counted greatly, as German writings before the 
war had shown, on the “ pocket battleships ’’ as 
commerce raiders. The action off the Plate River 
upset some of that belief in their invincibility. Two 
battle cruisers were sent to prey on the Atlantir 
routes. They made a cruise that cost the Allies 


| several ships but had to return to Brest, possibly 


through the loss of their supply vessels. There the 
Royal Air Force came into the picture, and though 
it was not able to destroy the two ships, it inflicted 
a series of injuries which prevented them from 
resuming their depredations. Their return up the 
Channel to Germany was marked by the most 
extensive and intensive preparations to screen 
them throughout their voyage by shore-based air- 
craft. The apparently unco-ordinated efforts of 
the British naval and coastal air commands were 
beaten off. The contrast between the measures 
taken to guard those ships and the lack of any 
corresponding measures off Malaya is, to say the 
least, remarkable, and does little credit to our vision 
or our organisation at sea and in the air. Appar- 
ently, the lessons that command of the sea is the 
first of our needs, and that it requires the use of the 
greatest possible number of aircraft in all those 
areas in which the enemy can threaten sea com- 
munications, have not yet sunk into the minds of 
our war directors: hence the reverses in North 
Africa. 

Such expectations as might have been entertained, 
towards the end of last year, of improving our 
situation at sea were shattered by the entry of Japan 
into the war. The significance of the landing of 
40,000 Japanese troops in Indo-China in July of 
last year, was not appreciated either in this country 
or the United States. With an almost incredible 
optimism, we dispatched two battleships to Singapore 
in the belief that this show of force would deter 
Japan from attacking. Bluff sometimes succeeds. 
It had very little chance of succeeding in this case. 
Strategically, it was tempting Providence to send 
two isolated ships into an area where the whole 
Japanese fleet was ready to act. Tactically, it 
showed an inability to read the lessons of the war, 
which had so plainly demonstrated the need for 
fighter aircraft to meet the attacks of bombers and 
torpedo bombers. Even the terrible lesson of 
the loss of those two great ships seems not to have 
sunk home at once, for the Prime Minister said that 


| he could give no undertaking that ships might not 


““have to engage without having either carrier 
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support OF being so close to the land that they can 
have elfective shore-based air protection.” 





Singapore fell. 


Much criticism has been directed | 


with shore-based aircraft when they reach the 
danger zone in the north, or unless, by some other 
means, that danger can be disposed of, the supply of 


to what is supposed to have been the conceptions | munitions to Russia by that route may have to 


of its defence, namely, that it was assumed that 
attack would only come from the sea. This is very 
far from being the case. The defence of the base, 
from the first, had been regarded as a field opera- 
tion: what had been over-rated was the difficulty 
of the advance of a large military force through the 
jungle country to the north. The whole basis of 
the defence, however, was that British sea power 
would be able, within a definite time, to bring 
reinforcements and cut the sea communications of 
the attacker; that is, upon sea power. That sea 
power was lacking. One form in which it might 
have been displayed was a strong force of aircraft 
the mobility of which had been the theme of many 
writers. That mobility was not made use of. The 
policy governing the use of aircraft retained them | 
in Europe for the purpose of attacks in the interior | 
of Germany. The idea of using the national arms | 
in combination with the object of obtaining and | 
maintaining command of the sea was absent from 
the minds of the War Council. It is probably no 
exaggeration to say that, even if it had been possible 
for the 70,000 troops which were sent by the long 
sea voyage to have held off the Japanese assault for 
a time, their eventual surrender was certain unless 
the command of the sea passed into the hands of 
the Allies, and the place was relieved and the 
enemy's lines of communication at sea broken. 
That is a lesson as old as war itself, but the lesson 
was disregarded. 

The disabling of the American fleet removed any 
possibility of preventing the hordes of enemy 
troops from over-running the British and Dutch 
islands in the East. Japan had the shipping not 
only to move them, but to move them swiftly ; for 
she had built, by means of heavy subsidies a swift 
fleet of transports—half the cost of a 19-knot ship 
was covered by subsidy, a reminder that a merchant 
navy is an element of sea power which we appear to 
have forgotten. The slight Allied force of cruisers 
and destroyers was wiped out by the superior num- 
bers and strength of the enemy and the Japanese 
armies moved, practically unopposed, from stepping 
stone to stepping stone till they reached New 
Guinea, one stride only from the mainland of 
Australia. If any added proof were needed of the 
fact that sea power is the foundation of the whole 
structure of strategy in those southern seas, it is to 
be found in the ease with which those conquests | 
were made and in the contrast between the rapid | 
successes of those expeditions and the failure of 
those when sea power blocked the way. The two 
great expeditions directed against Australia, Mid- | 
way, and, in all probability, Honolulu also, were | 
broken in the battles of the Coral Sea and Midway 
Island; battles which also furnished the most | 





| this unhappy year. 


cease. 

None but the blind can fail to read the lessons of 
These losses, of territory, of 
supplies, of armies, of shipping, of power to wage a 
successful war and to assist our allies, are due to the 
emasculation of sea power before the war, the mis- 
direction of our strategy during it, and the refusals 
to recognise the simple fact that aircraft are units 
of a navy; and that it is immaterial whether they 
fly from a base on shipboard or one on the tarmac. 
There is still time to redeem these errors, but there 
is none to spare. Never was time more precious 
than it is in September, 1942. 





LETTER TO THE EDITOR. 


PREVENTION OF SMOKE FROM 
BITUMINOUS COAL. 


To THE Eprror or ENGINEERING. 


Srr,—There is a possible alternative to the scheme 
proposed by Mr. J. B. Duncan in your issue of 
August 28, page 174, for increasing the oxygen 
content of combustion air by means of centrifugal 
separation. Oxygen is more soluble in water than 
nitrogen in the ratio of 0-0489 to 0-0239, so that, if 
air is compressed over water, the dissolved gas is 


| considerably richer in oxygen than the original air. 


By allowing the dissolved gas to escape and then 
repeating the cycle by recompressing it over fresh 
water, the oxygen content can be still further 
increased. I have a book in which it is stated 
solemnly that one has only to repeat the process 
eight times for oxygen of 97-3 per cent. purity to 
be obtained. The arithmetic of the author was 
obviously more highly developed than his intelli- 
gence. The fallacy of his reasoning should be 
evident, but there seems no theoretical consideration 
to prevent an “air”’ containing about 33 per cent. 
of oxygen being obtained. This would only demand 
a single re-compression. 
Yours faithfully, 
R. H. Parsons. 
Medhurst, Hampshire. 
August 29, 1942. 





WEAR-INHIBITING AGENTS IN 
LUBRICATING OILS. 


Tue already extensive literature on the important 
subject of machine lubrication has recently received 
a notable addition in a paper entitled “‘ Some Aspects 
of Industrial Lubrication,” by Messrs. W. J. Hund, 


complete proof—if, indeed, proof were still wanting | R. G. Larsen, Otto Beeck and H.G. Vesper. This paper 


that aircraft are units of a navy. 


| describes some investigations made in the laboratories 
1 ’ | of Messrs. Shell Development Company, Emeryville 
> » , . — | . . y> . . 
The defeat of the enemy’s attempt upon Ceylon, | G,jifornia. 


U.S.A., and is briefly summarised below. 


and the forestalling of a similar attack on Mada- | The paper itself is printed in the July issue of Mechanical 


gascar, have checked, for the time at least, the | Engineering. 


It opens by establishing a distinction 


interruption of the Cape route of supply to Russia | between hydrodynamic lubrication, that is lubrication 


and the Near and Middle East. Important as that | 
route is to Russia, it is of less importance that the | 
Arctic route to Murmansk. The Germans have | 
recognised this fact, and have created four well- | 
defended bases for their fleet and aircraft at Trond- | 
heim, Bergen, Tromso and Narvik. From these 
points, the battleship Tirpitz, with her accompany- 
ing cruisers and flotilla craft of all types, surface, | 


submarine and air, now attack the British convoys. | 


Their advantage is great, for, as these bases are 
within a short distance from the line along which the 
convoys must move, they can receive the support 
of masses of shore-based aircraft and also of the 


short-ranged motor torpedo boats ; while we, being | 


at a greater distance, can only oppose them with 
the limited number of fighters that a carrier can | 
embark. Our motor gunboats cannot accompany 
the convoys. The result is to be seen in the disas- 
trous losses of the big convoy in July, when a large 
part of the 38 ships of the convoy were destroyed— 
possibly the greatest naval defeat sustained by 
Britain since the loss of the Smyrna convoy in 1693. 
Unless it should be possible to reinforce the convoys 


with a thick oil film which separates the moving parts 
completely, and boundary lubrication in which the film 
is so thin that minute projections on the opposed sur- 
faces may penetrate through it and make contact, a 
condition that provides the real problem of wear. With 
a thick film, the viscosity of the oil and the relative 
velocity of motion are important factors in its main- 
tenance, but with a thin film viscosity is not considered 
to be the most important property, but rather what is 
spoken of as “ oiliness”’ and “ film-strength.”” The 
authors of the paper hold these two terms to be too 
vague and consider that it is more satisfactory to try 
to understand the mechanism of boundary lubrication 
and the effect on it of various chemical factors. 

A characteristic of lubrication under boundary 
conditions is that the coefficient of friction is praatic- 
ally independent of both viscosity and sliding velocity. 
Different oils have different coefficients of boundary 


| friction and those with low values are said to have more 


* oiliness.”’ Certain substances having long hydrocarbon 
chains with polar groups on the ends are effective in 


| reducing the coefficient of friction when added to an 





| oil such as medicinal paraffin which does not normally 
| contain them. 


Chemically it would seem that the 
reduction of the coefficient of friction must be due to | 
adsorption of the bong-chain polar compounds on the 





rubbing gurfaces. The work on the mechanism of 
boundary lubrication done at the laboratories of the 
Shell Development Company was described in 1940 
before the Royal Society, in a paper by Messrs. Beeck, 
Givens, Smith and Williams, and was carried out with 
a modified form of the Boerlage four-ball top described 
and illustrated in ENGINEERING, vol. 144, page 1 
(1937). The modification consisted in the main of the 
addition of a light drive, so that the top can be run 
continuously for making tests of wear as well as friction 
measurements. An investigation for the purpose of 
noting the effects of the addition of polar materials to 
oil showed that with the so-called “ white oil’’* alone, 
a curve of the coefficient of friction plotted against 
velocity was of an indeterminate shape and the values 
were high and erratic. When white oil to which oleic 
acid had been added was tested, the friction curve 
showed a very much lower coefficient which remained as 
a horizontal line from the start up to a speed of, 
roughly, 0-35 revolution per second, after which it fell 
very steeply. The corresponding curve for oleic acid 
alone showed the same characteristics and lay close to 
the curve for the white oil plus oleic acid. These two 
curves are representative of those for materials con- 
taining long-chain polar compounds. 

It was concluded from these preliminary investiga- 
tions that the true region of boundary lubrication is 
that relatively narrow region within which friction is 
actually independent of viscosity. The low coefficient 
of friction obtained at relatively high velocities must be 
caused by a state of quasi-hydrodynamic lubrication, 
or what may be called a “ wedging effect *’ due to a 
surface activity of the oil and the availability of a 
sufficient quantity to be wedged. In agreement with 
this expectation, it was found that mono-molecular 
layers of these polar materials did not exhibit this 
effect, but that it does occur with them with flood 
lubrication. Viscosity was shown to have had little 
effect, so that this behaviour does not appear to be 
associated with the properties of the lubricant in bulk. 
Using the electron-diffraction camera, it was found that 
all substances showing the wedging effect have a highly 
orientated surface structure. The lowest critical 
velocities at which the effect first appears are obtained 
with the most highly-orientated films, extending out 
either perpendicularly or at an angle. These orientated 
materials may even be hydrocarbons themselves, 
although such films are less stable under heat. These 
results were confirmed by the fact that, at higher 
temperatures in the four-ball test, only the tempera- 
ture stable polar films have low critical velocities. It 
was also found that above the critical velocity the 
electrical resistance between the balls is very high, 
10,000 ohms or more, but that below the critical 
velocity it drops to 250 ohms or less. This indicates 
that the observed critical velocity is a point at which 
physical separation of the bearing surfaces is markedly 
increased, a fact in harmony with the concept of 
lubricant wedging, for which, however, a considerable 
degree of polish must be maintained. 

Perhaps the most interesting section of the paper 
is that dealing with the effect of chemical polishing 
agents in preventing wear. Reduction of the coefficient 
of boundary friction does not necessarily result in a 
reduction of wear. Since wear takes place at isolated 
spots, which are small compared with the whole surface, 
a momentarily high coefficient of friction at such spots 
does not affect the overall friction. It was shown by 
Messrs. F. P. Bowden and K. E. W. Ridler, before the 
Royal Society in 1936, that, even with the most care- 
fully machined surfaces, the applied load is carried 
by a few high spots, perhaps 1/10,000th of the apparent 
area. At these high spots under boundary lubrication 
conditions the enormous pressures produce excessively 
high temperatures, resulting in welding and tearing 
and a general roughening of the surfaces and leading to 
still higher temperatures of the bulk of the metal and 
to ultimate seizure and breakdown. All the oil except 
the tightly-held mono-molecular layer would be 
squeezed out and adsorbed layers of polar molecules 
could not possibly give protection since such films 
would be instantly destroyed by the high temperatures 
and pressures. An even distribution of the load would 
result in much less severe conditions, and this distribu- 
tion could be secured by brightly polished surfaces so 
that the opportunity for polar agents to be effective 
would be much greater. 

In studying this possibility, the extent of wear with 
the four-ball machine was measured in three ways, 
namely, by measuring the diameter of the scars worn 
in the balls ; by colorimetric determination of the iron 
content of the oil held in the cup; and by measuring 
the time taken to wear through a coating of copper or 
other metal on the steel balls. Using these methods, 
the investigators found that a large group of chemicals 
related to phosphorus were capable of reducing wear 





* White oil may be defined as a light lubricating oil 
distillate treated so that colouring matter, aromatic 
hydrocarbons and polar bodies are all removed. Medicinal 
paraffin is one of its forms. 









Ig6 


to a very low rate by producing and maintaining the 
rubbing surfaces in a polished condition. The best 
known example of this group of substances is tricresyl 
phosphate (PO(OC;H,),) with which most of the 
experimeits were carried out. This material acts 
apparently in a corrosive rather than in a protective 
manner. The high spots, which are hot, react very 
rapidly with the wear-reducing agent to form a met ullic 
phosphide, which illoys with the surface and lowers 
its melting point very considerably, thus permitting 
the metal to flow into the surface valleys and resulting 
in a highly-polished surface. The chemical action is 
stated to be temperature selective. so that when there 
high there is no 
chemical action 

The investigators checked the theory by experiment 
ing with other substances, such as compounds of arsenic 
und antimony, also capable of alloying with iron All 
were found to be more or less effective. A negative 
check was obtained by using phosphorus compound 
and a tin surface. Since alloying tin with phosphorus 
raises the melting point of the tin, smoothing action 
should not take place ; it was found, in fact. that 
with the phosphorus compound the wear on a tin 
surface was increased to four times the amount on the 
unalloyed tin. The melting point of copper when 
alloyed with phosphorus is lowered and copper so 
alloyed showed, as was expected, less wear than with 
the unalloyed metal Another tests with 
metals which do not alloy with phosphorus at all sup 
ported the theory. The balls when plated with gold, 
for example, showed the same rate of wear whether 
the lubricating oi] contained tricresyl phosphate or not 
The next series of experiments was made to determine 





ire no pressures and temperatures 


series of 


the effect of combining a chemical polishing agent with 


1 polar c mpound*% one of the so-called wedging 


igents The reduction in wear much more 
pronounced with the combination than with the polar 
but not so 


was very 


ilone and was also more marked, 


yuncedly, than with the polishing agent alone 


material 


pre 





The results are informative as well as suggestive 
value of the polishing agents would seem to 
be somewhat discounted by a comparison of them with 
the agents used in extreme oils. It is stated 
that both the polishing igents and the extreme-pressure 


though the 
pressure 


agents will ensure equal distribution of the load over 
the bearing area, since both form a high degree of polish 
on the surface as a result of chemical attack due to 
high temperature. There is. difference 
between the surfaces formed by the two agents. That 
due to the chemical polishing agent is apparently in a 
condition to weld with the opposite member, while 
the polishing action of the extreme-pressure agent 
leaves a surface film. such as a sulphide or chloride, 
which does not permit the metals to weld together 
Extreme-pressure agents thus protect from breakdown, 
not only by good load distribution but also by film 
formation. — Many long-chain acids also corrode surfaces 
ut high temperatures and thus lead to a type of polishing 
action, but, since an anti-welding film is not formed, 
their value as extreme-pressure agents is small. If the 
surfaces are polished mechanically the film strength, 
that is. the maximum load that a mineral oil can stand, 
is practically as high as that of an oil which contains 
an extreme-pressure agent, but with the plain mineral 
oil the polish is soon lost and failure takes place. It 
is inferred from the above that it is not the “ film 
strength’ of adsorbed lubricants, but rather the 
condition of the bearing surfaces that gives high load 
carrying capacity. The ording to the 
authors, should contain numert not the 
grooves cut by hand as usually made, but very minute 


however, a 


surface, ac 
us oil channels, 


crevices between areas of unbroken level. 








CONSERVATION OF TUNGSTEN-STEEI SCRAP The 
Ministry of Supply, Iron and Steel Control, Steel House 
Tothill-street, London, 8.W.1 


wster, emphasising the vital importance of conserving 


have issued a pictoria 


tungsten-steel scrap, to all users of 
These 
broken 


hammer and 


segregating 


steel and machine tools. firms are 


i-speed 


keep separat high-speed 


rolling- 


i to collect and 


tools and tungsten-bearing 





nill seale, grinding sludge, and swarf. The desirability 


of using butt-welded tools is also stressed 


MANVILLE SCHOLARSHIP IN ELECTRICAL ENGINEERING 
In nsequence of a legacy of 5.0001. bequeathed to 
Institution of Electrical under the will 


the late Sir Edward Manville 


Engineers 
* to found such a scholar- 
scholarships, or such exhibition or exhibitions as 
ouncil think fit.”” the Council decided to 
levote the legacy to the founding of a scholarship having 
n annual value of 150 It 
the Manville Scholarship : 


may 


tenable for three years 


vel known as it is awarded, 


nes of the Duddell Scholarship, to boys under 19 


ile them to take t whole-time day course in 
lectrical engineering The first award of the Scholar 
sh that for 1942, has been made to Mr. K., ¢ Pounds, 


f Rutlish Secondary School, Merton 
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LIMITED, 





PLUG GAUGE WITH BALL ENTRY. 

To overcome the 
a fairly large plug 
required to check the size, the 
accompanying illustration has been fitted with a ring 
of balls, similar to those employed in a ball bearing. 
at the entering end rhe new gauge, known as the 


well-known difficulty of 
hole of which it is 
shown in the 


inserting 


gauge into a 





yauye 


Emmerton gauge, manufactured and provisionally 
patented by Messrs. British Timken, Limited, 65, 
Asto Birmingham, 7, has a 
eylindrical body, with which the measurement is 
made, and bevelled The ring of balls 
guides the gauge into the bore is held in place by a 
cap and the balls are free to rotate in any direction 
The cap is rounded at the front and the balls ensure 
easy entry into the bore and automatically line up 
the gauge and the work 

It is claimed that the 
production since more work can be gauged in a given 
time with no risk of jamming and consequent time loss. 
There are fewer rejects, due to the gauge passing the 
minimum hole, the full scale of the tolerance thus being 
used. It is further claimed that a longer life is secured 
in comparison with the plain type of gauge since the 
not subject to wear or damage by becoming 


Cheston-road plain 


ends which 


results in increased 


yauge 


end is 
burred, while the positive alignment avoids damage to 
the work. The gauge can be held lightly and easily 
inserted in the bore even though the gauge diameter 
is equal to that of the bore The objections to a 
plain gauge that the * Emmerton ” 
to obviate are that, though an 

former gauge may acquire sufficient 
the gauge and work to reduce the probability of 
damage, this skill deteriorates, through fatigue, as 
the day goes on and time is therefore lost in making 
repeated efforts at correct insertion. If an “ angled’ 
approach is made, the operator may damage the work 
in attempts to free the jammed gauge, while an under- 


gauge is intended 
operator with the 
skill in aligning 


sized piece, which should be rejected, may cause loss 
of time from the operator imagining that the resistance 
to entry of the gauge is due to misalignment. 








CRACK DETECTION BY 
FLUORESCENCE. 

THe detection of flaws and hair cracks in engineering 
materials has always presented a problem to manufac 
turers and inspectors of finished products Several 
methods of detection have been put forward from time 
to time, and, in the case of ferrous materials, the most 
successful is the magnetic one, in which finely-divided 
iron particles, suspended in light oils, range themselves 
along any cracks which may be present owing to local 
changes in the distribution of the magnetic flux. For 
the examination of non-ferrous metals methods have 
been devised which involve dipping the specimen in 
oil or dye, wiping and washing off the liquid, and then 
coating the surface with whiting. If cracks are present 
the oil or dye seeps out from them, after a time, and 
stains the whiting in the neighbourhood of the crack. 
Similarly, in the case of the light alloys, cracks and flaws 
can be revealed as the result of the seeping out of 
chromic acid after the specimen has been subjected to 
the anodic oxidation All these methods 
depend, of course, upon a close visual inspection of the 
light which illuminates the article 
inspection must be conducted by 


process. 


under a 
This 


specimen 
uniformly 














skilled employees and is sometimes a strain on the eves 


The use of ultra-violet light and fluorescent mate 
offers a new approach to the problem. A non-flu 
cent material, illuminated with ultra-violet light, 


ippear black 
its surface. if filled with a fluorescent 
glow with a characteristic colour 

A method which makes use of the phenomenon 
fluorescence for the detection of cracks and flaws 
ferrous and non-ferrous metals and alloys. and in s 
as plastics and glass recently dem 
strated to us by the originators, Messrs. Colloida 
Research Laboratories, Limited. 60-70, Petty Frat 
Westminster, London, S.W.1. The method. to whi 
Glo-Crack process has been given, i 
development of the B.A.B fluoresc: 
ighting, particulars of which will be found on page 116 
volume The 
The specimens, such as pressings, stampings 
; 1 tray and immersed in an impreg 
nating bath containing a solution of fluorescent ma 
organic solvents and maintained at a ten 
f 75 deg. C. by an immersion heater controlled 
by a thermostat. The tray is left for a predetermined 
time in the fluorescent bath, ac« 
nature of the which 


vr dark purple, while a crack or flaw 


substance, 


materials was 


the name 


system of 


of our previous procedure is quite 


simple 





et ire placed on 
terials in 


perature 


rding to the size and 
incidentally are 


specimens, 
thoroughly treatment, as tl 


degreased during the 
solution contains a high proportion of carbon tetra 
chloride. The tray is then withdrawn and immediately 
immersed in another bath cold 
solvents. This liquid completely removes all fluores 
cent material from the specimens with the exception 
of that which has penetrated into flaws and cracks 
or is clinging to the edges of these imperfections 
Examination under a source of ultra-violet light imme 
reveals the cracks, which show up as brilliant 
light blue streaks against the dark background of th: 
specimen. The method is a speedy one; we under 
stand that it is possible to conduct an examination of 
a relatively large specimen, such as a motor-car piston 
in a total time of about three minutes. Other advan 
tages are that unskilled persons can be quickly trained 
to operate the process and that the specimens are not 


containing organi 


diately 


stained and need no subsequent cleaning 

We are informed that the removed from 
specimens in the impregnating bath sinks to the bottom 
of the bath, where it gradually accumulates as a sludge 
und is removed at intervals. The fluorescent material 
also accumulates in the bottom of the washing tank. 
from which it may be withdrawn from time to time for 
Both the fluorescent and the washing solutions 
ire inert and non-inflammable. The loss of fluorescent 
incurred during the treatment, is stated to bx 
0-23 gallon per 1,000 square feet of specimen surface 
dealt with and that of the washing solution 0-17 gallor 
for 1,000 square feet of surface treated. We are 
informed that these losses are in each case purely 
mechanical and that, at the prices ruling at present 
they work out at a small fraction of ld. per square foot 
of specimen surface treated. Some specimens which it 
may be desired to examine are too large for bath treat 
ment, and, in such cases, the impregnating and th: 
washing solutions are both applied by means of sprays 
Hollow specimens, however, are usually filled with 
each solution, in turn, and are then examined by 
means of lamps emitting ultra-violet light of appro 
priate size and design. A further development of the 
process is that it may be possible to determine th« 
depth of a crack by examination under ultra-violet light 
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solution 
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4, 
LABOUR NOTES. 


Government have accepted the proposals for an 
bonus in the coal-mining industry, contained in 
wt of the Board of Investigation into mine rs’ | 
preside 1 over by Lord Greene. The object of | 
is to give additional remuneration to the 
coal in their 
the standard 


ring concerns using American cotton. Practically all 
The arrangements now made are for the 
and, before that date, 


shorter hours. 
two months ending October 31, 
the position will be reviewed. It added that the 
relations between Mr. Frank Platt, the Controller, 
and the spinning employers and operatives are excellent 
and that direction in the matter will be fully 
observ e 1. 


Ta 
outpu 
the fr is 

me 
whenever the output of saleable 
t exeeeds, by one per cent. or more, 
ytput assessed for that district. Details of the scheme 
an article on page 192 of this of 
veerInG. Mr. Lawther, the president the 
vorkers’ Federation, on Sunday that he 
med the principle of the scheme Under it, he 
ed out, the bonus is to be the rn of the 

t controllers and the pit production committees, 
the men will know, within a few hours of 
1 shift, what the target is and whether it 

een reached. This will give the pit production 
mmittees the opportunity to investigate any causes 
that have retarded output. There will be double 
iard, because absenteeism will no longer dealt 
vy the production committees, but by the investi- 
Ministry of Labour and National 
The miners welcome the opportunity of 
exactly what they have to do what the | 
ition requires, and they will take the necessary steps | 


t e that the principle of the output bonus is carried | _ Mr. Ernest , 
| National Service, Mr. A. V. 


of the Admiralty, and Mr. 
Secretary to the Admiralty, 


his 


issue 


ot 


. eral It is announced that a claim for higher rates of pay 
for women employed in engineering is to be discussed 
by representatives of the employers and the unions 
concerned at a conference on September 23. 
unions desire that the minimum rate for women of 
18 and over shall not be less than 85 per cent. of the 
local rates for male labourers; that a rate of 90 per 
cent. of male labourers’ rates (plus the extra rates 
paid to men on semi-skilled work) shall be paid to 

| women of 18 and over engaged on semi-skilled work ; 
and that men’s full rates shall be paid for women’s 
work in certain categories. The following graded 
rates for girls are proposed :—At 15 years of age, 

a week; 16, 37s. a week: and at 17, 45s. a week. 
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Minister of Labour and | 
Alexander, the First Lord 
J. H. Hall, the Financial | 
met in London last week 


Bevin, the 


throug 


t ix 


tor 


7TeSs 


resolution which it has submitted dis- 
at next week's Trades Union Cong at 
ckpool, the General Council ask to be empowered 
between Congress meetings to make any alteration 
standing orders which it deems necessary, 
ect to any such alteration being confirmed by the 
any such alteration to be binding until 
Congress.” The powers and duties of 
laid down in standing orders, 


In a 


the Confederation of Shipbuilding and Engineer- 
ing Unions and the Amalgamated Engineering Union 
for the purpose of reviewing the present position in 
the shipbuilding and ship-repairing industries. Mr. 
Alexander gave detailed information relating to the 
position, and emphasised the vital importance of 
increased output. Many other aspects of the matter 
were considered and discussed in detail. 


BI tion, 


the 
next Congress ; 
ver ruled by 
he General Council are 


and meeivably, in these difficult days, it is finding 
the written constitution too narrow. : 
The Canadian correspondent of The Times states 
I'wo resolutions on an important question of domestic | that, arly in August, the Dominion Bureau of Statistics 
nterest—one has been sent in by the National Union reported that its adjusted cost-of-living index had 


of Railwaymen and the other by the National Union risen on July 1 to 117, 


of General and Municipal Workers—promise to reveal 2 points from June 1, and of 2-4 points since October, 
. sharp division of opinion. The railwaymen’s organi-| 194], Such an advance involved, under the terms of 
sation asks the General Council to examine the trade | the War-time Wages and Cost of Living Order com- | 


where is ineffective pulsory cost-of-living bonus adjustments, and, on 
August 15, Canadian employers had to increase the 
bonus payments by 60 cents a week, except in the case 


of’ women earning less than 25 dols. a week, for males 


union structure and report it 
because of overlapping and competition or inconsistency 

policies. On the other hand, the General and 
Municipal Workers declare that “ no general resolution 


ud lopt. d by this Congress can bind its affiliated organi-| ynder 21 earning less than the same amount, who each 
sations to any policy designed to limit the rights of | received an addition of 2-4 per cent. to their basic 
inions to cater for membership in acc nw lance with the | wage. 


ons of their own rules and the determined policy 


t 


of their executives.” The Order does not apply, the correspondent says, 
; |} to agricultural workers, domestic servants employed 

In a resolution for which the Engineering and Ship- | jn private homes, and governmental and municipal | 
building Draughtsmen are responsible, Congress is employees, but the bonus arranged for civil servants 


nvited to declare that private enterprise has failed to | earning less than 2,100 dols. per annum is raised from 
industry and to demand trade union | 11 per cent. of their basic salary to 17 per cent. It is 
epresentation on management boards. The Con-| estimated that more than a million Canadians are now 
structional Engineering Union desires the Government | receiving this cost-of-living bonus and that the in- 
to take over all industries and personnel vital to the | orease will add about 1,000,000 dols. wee kly to Canadian 


ganise war 


war effort, and three unions call for amendment of | pay rolls. In the case of the great majority of industrial 
the Trade Disputes and Trade Unions Act. The | firms, however, the additional cost will simply mean 
Transport and General Workers’ Cnion want nationali-| that the Government's revenue from Excess Profits 
sation forthwith of all forms of transport, while resolu- Tax will be less. 


tions submitted by other organisations declare sociali- 
sation of industry generally to be a principle to be | 
ipplied to post-war reconstruction. 


Under a new scheme, French workers liable to social 
| insurance are divided into two groups: (1) All persons 
| paid by the hour, the day, the week, the piece or the 


| job are liable to insurance irrespective of their remunera- 


Lord Soulbury, chairman 


" a ; on Sans ote he about 150.000 school | #0 or earnings ; (2) workers paid by the month or fort- 
teachers are to get war-bonus increases ranging from night, on commission, or according to turnover, are 
161. 10s, to 26. a year. On salaries under 262I. 10s. a | liable to insurance if their annual remuneration or 
vear the men’s bonus is to be raised by 191. to 45i., | ©@™nings, excluding family allowance, are not over 

; 42,000 franes, reckoned on the basis of an estimated 


ind the women’s bonus by 161. 10s. to 367. On salaries | 
more 2621. 10s. and less than 525/., the men’s | 
rease is from the present 13]. to 351., and the women’s | 
increase from the present 10/. 8s. to 28/. Elementary, 

condary and technical schools are covere -d by the} 
iward—which is, of course, subject to the approval of 
1¢ Board of Education. 


F thar 2,000 statutory working hours a year. 
I nan . a 


A conference of delegates of the National Union of 
Railwaymen was held in London on Tuesday, Septem- 
ber 1, to consider the offer of the railway companies to 
increase the wages of male employees, with the excep- 
tion of certain grades of firemen, by 4s. a week. It was 


100 cotton-spinning 


On Thursday last week about : ! ty 
firms in Lancashire received a letter from the Cotton | decided to reject the offer and to press the original 
Controller in which they were informed that, as their | Claim for 10s. a week before the Railway Staff National 


Tribunal. The decision of this Tribunal will be binding 


production was most urgently required for war needs, 
on both parties. 


was necessary that they should arrange to continue 
work overtime, although general overtime ceased, 
is had been arranged, on August 29. This meant that 
from Monday last, roughly 200 firms reverted to a 48- 








IMPORTS OF ESSENTIAL OILS.—Importers of essential 


uur week, whereas, since January, they have been| . — ra: 

wae ss . . oils are asked to note that as from August 31 inquiries 
ining 52 hours a week. | ee : . . ‘ 

| and applications (in duplicate) in respect of essential oils 

should be addressed to the Ministry of Food, Fruit 

\ecording to the Manchester Guardian, the mills | Juices, Essential Oils and Pectin Branch, Portman-court, 


have been asked to continue overtime are largely | Portman-square, London, W.1. 








| the mills using Egyptian cotton have gone back to the | 


The | 


30s. | 


representatives of the Shipbuilding Employers’ Federa- | 


thereby showing an advance of | 





CHEMISTRY AND - AGRICULTURAL 
RECONSTRUCTION.* 
By Sir E. J. Russewy, D.Se., F.R.S. 

One of the hard lessons the war has taught us is that 
| the easy happy-go-lucky methods of democracy, how- 
ever pleasing they may be for the participants, are no 
match for the carefully planned methods of an auto- 
|eracy, and while we shall always be quite unwilling 
|to give up our freedom and our democracy we are 
realising more and more that some degree of planning 
must be grafted on to it. The resultant system will 
no doubt be even more illogical than the present one, 
but fortunately the great British public has a healthy 
disregard for logical simplicity in either private or 
public life, and, onge the need for planning is recognised, 
the methods will be evolved. 

This necessity for some plan is particularly urgent 
for agriculture. Our peace-time dietary was so rich 
and varied that we could not possibly hope to produce 
it all ourselves ; it required about 1-6 acres per head 
j at present levels of yield, and there are not enough 
acres of land in these islands to provide this; only 
| 40 per cent. of the food could be produced here, the 
| remainder being imported. The developments of agri- 
cultural science and practice had greatly reduced the 
| amount of human labour required to produce the food, 
| and so had opened the way to the remarkable increase 
in pay to agricultural workers in recent years, but this 
increase in output per man had not been accompanied 
| by a corresponding increase in output per acre. There 
had been an increase, but of a much smaller order. 
These results were accompanied by others less happy ; 
| there was a large fall in the number of workers and a 
still larger fall in acres cultivated. Thus the number of 
workpeople employed on the land in England and Wales 
fell from 808,000 in 1886 to 607,000 in 1939, a decrease 
of 25 per cent. Similarly the number of acres of arable 
| land declined from 14,000,000 in 1886 to 8,900,000 in 
| 1939, a reduction of 36 per cent. 

The combined effect of the rising efficiency of the 
| workers and productiveness of the soil was that the 
volume of agricultural output did not greatly fall, but 
owing to the changes in direction it is difficult to nfake 
exact comparisons. If after the war we returned to 
pre-war conceptions and methods, we can safely assume 
that the tendencies of science and practice would be to 
continue this process, namely a fall in the number of 
| workpeople and in cultivated land, but increased 
efficiency of men and of land, with no very clear increase, 

indeed a likely decrease, in total output. 

No official post-war policy in agriculture has yet been 

announced, but we shall assume that there will be one 
and that it will aim at increaging the total output ; 
this will necessitate the decision as to what form the in- 
crease shall take. Is it to be an all-round increase on the 
different items of pre-war production, or developments 
in specific directions ? The all-round increase could be 
left to the discretion of individual farmers and induced 
and sustained by various financial devices. On the 
other hand, developments in specific directions would 
involve some degree of planning, and of long-term 
arrangements with overseas producers in the Empire 
and in other countries as to what quantities of foodstuffs 
we should be likely to require from them in view of the 
amounts that we expected to produce ourselves. This 
procedure would allow of much fuller use of science than 
at present, and would permit of agreed and satisfactory 
prices being paid to our own farmers, to be smoothed 
| out, however, by assimilation with the price paid for 
the imported portion. Judging from the discussions 
now going on, the balance of opinion seems to be in 
favour of some large-scale planning and organisation 
in our agriculture and I shall assume that this will 
occur, and discuss the part the chemist may be expected 
| to play in it. As the past is the surest guide to the 
future, I shall begin by setting out something of what 
he has done and particularly of how he has done it. 

The Empirical Period.—It is extremely gratifying to 
record that chemists have been able to achieve a highly 


respectable total of successes in agriculture. The 
| foundation work was done from 1829 onwards by 
| Boussingault on his farm at Bechelbronn, Alsace ; 


he used analytical chemistry to make up balance sheets 
showing what the various crops took out from the soil. 
Practical application began rather more than a hundred 
years ago, when Liebig applied his profound knowledge 
of chemistry to agriculture of which he knew very little, 
and on @ priort grounds and without making any 
experiments arrived at certain conclusions of far- 
reaching importance. At the same period Lawes, at 
Rothamsted, applied a slender knowledge of chemistry 
| with much shrewdness to agriculture, for which he had 
a profound and sound feeling, but did it experimentally 





* Messel Lecture delivered before the Society of Chemi- 
cal Industry following the presentation of the Messel 
Medal to Sir E. J. Russell (Director, Rothamsted Experi- 
mental Station) at the annual general meeting of the 
Society, held in London, on Friday, July 10, 1942 
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and without any @ priori procedure. Both methods 
were used in the Nineteenth Century; distinguished 
scientists and others applied @ priori reasoning to agri- 
cultural problems and arrived at certain conclusions ; | 
and another group, less distinguished and not so well | 
furnished with chemical knowledge, made experiments | 
like those of Lawes and were able to show definite | 
results. The experimental method won, and its great 
triumph was the establishment and development of the 
artificial-fertiliser industry, which proved so valuable | 
to agriculture that before the war some 40 million tons | 
were being used annually by farmers. 

Common honesty compels us to admit that there was | 
very little chemistry at the foundation of the industry ; | 
the whole procedure was almost entirely empirical. 
Lawes'’s note-book is really rather a shocking affair 
and would certainly have earned him a reprimand from 
any conscientious professor of chemistry. The early 
field experiments at Rothamsted seem to us entirely 
haphazard ; it was nearly ten years before Lawes and | 
Gilbert, in 1852, put them on the coherent basis which 
has been maintained ever since. It is rather chastening 
to reflect that most of the big advances in agricultural 
practice have been empirical and that frequently the 
scientist only came in later to prove what by that time 
every farmer knew. 

Like many of the men of the Nineteenth Century, 
Lawes and Gilbert had little use for theory. Their 
early scientific work had consisted in a drastic criticism 
of Liebig’s so-called “ mineral theory,” according to 
which plangs took their carbon, nitrogen, oxygen and 
hydrogen from the air, and only their mineral con- 
stituents from the soil; these alone, therefore, needed 
to be supplied in the manure. Lawes and Gilbert 
showed that this was wrong, that nitrogen must also 
be given; indeed that the yield generally rose and fell 
in proportion to the amount of nitrogen supplied. Of 
all the agricultural work in the Nineteenth Century in 
Great Britain theirs was the most scientific and its 
purpose was to obtain knowledge, but the aim was 
purely utilitarian; there was no talk of science for 
seience’s sake, simply and solely what use could be 
made of it. “ The object of these experiments,” said 
Lawes, in speaking to farmers, “is not to put money 
into my pocket, but to give you the knowledge that 
will help you put money into yours.” 


This purely utilitarian purpose dominated the work | 


of the agricultural chemists of the Nineteenth Century. 
Its effect was to make their work almost entirely 
analytical. They had analysed crops, soils, fertilisers, 
feeding stuffs, in short all the raw materials and all 
the final products of the farm; they made field trials 


and feeding tests and set out the results concisely | 


and systematically. 
to some of the recommendations made by such shrewd 
experts as Augustus Voelcker seventy or eighty years 
ago. The best summary of the old work is Robert 
Warington’s Chemistry of the Farm: a short treatise | 
covering the whole range of agriculture because it | 
simply dealt with analytical data. 
The Scientific Period.—A fundamental change came | 
in 1888, when the Government, alarmed at the per- | 
sistent and growing depression in agriculture, decided 
to provide technical instruction in agriculture. As usual 
in those days, the scheme was tentative, permissive, 
and very slow in operation; counties that “ didn’t 
hold with education’ need not have it, but the more 
advanced counties gradually set up agricultural schools 
or colleges, and some of the more enterprising uni- 
versities started agricultural departments. The machi- 
nery of agricultural education began to function, | 
and this necessitated the preparation of systematic 
courses of lectures and of students’ text-books. So 
arose the need for developing definite subjects that | 
could be taught. The old analytical approach was 
no longer adequate: it was necessary to know not | 
only what the raw materials were composed of, in | 
terms of the old analytical chemistry, but what they | 
did, and how they interacted to give the final product. 
The soil, the plant, and the animal had to be studied 
as natural objects and not merely as contributors to 
successful agriculture. It was obviously impossible | 
for one person to be an expert on all these subjects 
and so the more vigorous-minded younger workers | 
began to specialise and made no attempt to deal with | 
all branches of agriculture, as their seniors had had 
to do. Some, indeed, went so far as to think that 
satisfactory progress could be made only by cutting 
the connection with agriculture altogether, and setting 
up new sciences—soil science, plant nutrition, plant 
pathology, animal nutrition, dairy science, etc., quite 
independent of agriculture. The method finally 
adopted was as usual a compromise ; the new sciences 
were developed, the new workers became specialists, 
each confining himself to one subject, but the connection 
with agriculture was retained. The new subjects have 
not all received satisfactory names as yet, and we seem 
to lack the literary inventiveness of the Nineteenth- 
Century pioneers of science. My own subject, soil 
science, is an example; we could not ourselves think 
of a name. At first we followed the Continent and 
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Even to-day little could be added | 
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tried * Pedology”’ only to find that the Americans 
used the word to mean “ children’s education ”’ and 


| that some of our own people thought it had to do with 


walking tours: as when at a British Association 
meeting a ‘ Pedological excursion’? was announced 
and a certain number of people turned up clad for 
what was then called * hiking.” The net result was 
that the subject “ Agricultural Chemistry’ gradually 
disappeared and persists only in examination sylla- 
buses and the titles of a few professorships. 

The change became much more effective in 1911 as 


| the result of the Development Fund set up by Mr. 


Lloyd George. This provided for the establishment 
of research institutes which were allotted to the different 
universities and other foundations, including Roth- 
amsted, East Malling, Long Ashton, the Rowett In- 
stitute, Macaulay Institute, Hannah Institute, and 
others, and at the larger of these the purpose was to 
be long-range research; the gaining of knowledge 
not for immediate use, but for the winning of further 
knowledge. It was a complete break-away from the 
Nineteenth-Century utilitarianism. The functions of 


| the new institutes were defined as “the extension of 
knowledge, the study of different sections of agri-| 
cultural science without reference to the needs of par- | 
The work of the research laboratory | 


ticular localities. 
must, as a rule, reach the farmer through the college 
lecturer or local instructor.”’* 
were to pass their results on to the colleges, who passed 
them on to the county instructors, who passed them 
on to the farmers. Conversely any problems or diffi- 
culties met with by the county instructors were to be 
sent up via the to the research institutes. 
This part of the scheme never worked, and had they 
kept to the original plan the research institutes would 
soon have been cut off from contact with agricultural 


ce rlleges 


practice, which of course would have been bad for 
them. But the institutes got round the difficulty, 
each in its own way. 

An ingenious method of financing was adopted. 
The research station submitted a programme of in- 
vestigation and an estimate of the cost. If these 


were accepted, a “ grant-in-aid "’ was given, sufficient 
to cover most of the estimated expenditure, and the 
station was left free to raise the balance of money in 
any way it pleased. Help towards approved capital 
expenditure was also given, but the rest had to be pro- 
vided. At Rothamsted we set up, for this purpose of 
raising funds, an independent organisation, the Society 
for Extending the Rothamsted Experiments. The 
method worked satisfactorily; the expenditure on 
capital account at 
1912-1941 exceeded 200,0001., while the total annual 
income rose from 5,5001. to nearly 46,0001. Abundant 
and excellent scientific work was produced; indeed 
the British agricultural research stations deservedly 
enjoy a very high reputation all over the world. 

The successful development of agricultural science 
meant that a sound system of agricultural education 


could be built up, and by common consent ours has | 


been very effective. There is still a time lag between 
the gaining of new knowledge and its introduction into 
lecture courses, which however could be reduced by the 
revival of the practice whereby research workers were 
invited to give short courses of lectures at a university 
on their special subjects. 

Numerous direct applications of science to farming 
problems have been made, of which only a few need be 
mentioned: the marked improvement in the use of 
fertilisers and feeding stuffs, the widespread recognition 
of the need for adequate quantities of mineral sub- 


stances in the ration, the remarkable changes in milk | 


clean milk * campaign, all 
resulted directly from the efforts of the scientific 
workers. Other scientific successes are inoculation of 
leguminous crops; the making of compost ; 
treatment with ‘* mercurials * and other fine chemicals 
to protect them against certain fungous diseases ; 
improvements in sprays for fruit trees; the selection 
of stocks for fruit trees; and the diagnosis and cure 
of a whole group of plant and animal diseases caused 
by deficiencies of so-called minor” elements of 
nutrition. The list is impressive and, although the 
benefits cannot be expressed in money terms, they 
exceed many times the whole expenditure on research. 
To take one item only; the farmers of the United 
Kingdom before the war spent some 6,000,0001. annually 
on artificial fertilisers and, in addition, made some 
12,000,006 to 18,000,000 tons of farmyard manure ; 
putting this at 7s. per ton the total expenditure on 
manures and fertilisers some 10,000,0001. to 
12,000,0001. annually. Expenditure on lime, on feeding 
stuffs, and on implements greatly increases this amount 
and the aggregate outgoimgs are very considerable, 
yet the entire annual expenditure on the research and 
advisory services, including much of the education, 
is less than 500,0001. 


(To be continued.) 
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ENT OF 
TORSIONAL VIBRATIONS.* 


By R. STansFiecp. 


(Concluded from page 180.) 


WHEN anengine system includes a friction clutch or 
| gear drive which can be disengaged at no load, tests 
should be made in the neutral or disengaged position, 
| as such drives may act as powerful dampers if they are 
| suitably situated, and they may, of course, be subjected 
|to unexpected loads or duty in consequence. The 
| importance of testing engines complete with the driven 
| system arranged to reproduce as nearly as possible the 
| final service conditions cannot be overestimated. 

The effect of incomplete rejection of frequencies 
other than that to which the filter is tuned is shown 
in Fig. 8, opposite. The series of full-line curves gives 
the calculated harmonic swings for each order from 
12 to 54 for a six-cylinder engine with firing sequence 
1, 3, 5, 6, 4, 2, the example having been chosen to bring 
a large minor order immediately at each side of a major 
order, and so to illustrate the maximum effects of filte: 
imperfections. The upper full-line curve is the arith. 
metic summation of the various orders, and therefore 
represents total vibratory swing, neglecting phase 
effects. 

From knowledge of the filter characteristics it 
possible to construct a curve showing the values which 
would be obtained experimentally from the series of 
components shown; this is given by the dotted line 
drawn through black dots, the filter being tuned to 
8,820 vibrations per minute, the natural frequency 
of the system. It will be seen that the major orders 
are very little exaggerated, and that the troughs are 
raised due to imperfect filtering of frequencies other 
than 8,820 per minute. Errors are on the safe sick 
No account need be taken of the fact that a filter 
circuit does not reproduce the ratio of the maximum 
and minimum amplitudes of an unfiltered vibration 
quite accurately if the vibrations have a high deere 
ment, as such cases do not occur at any important 
point in engine practice. : 

The diagram determined with a constant filter tuning 
is sufficiently accurate to be taken as the true flank 
where its slope is large, but as the flank flattens and 
becomes small compared with swings at other fre 
quencies it is desirable, as stated previously, to deter 
mine flank values only at speeds corresponding to 
troughs between two resonant speeds. The dotted 
| line marked with vertical crosses from 1,400 r.p.m. to 
1,700 r.p.m. shows flank determinations for the third 
| order, and it will be seen that these are only reliable 
where they are taken under troughs. The filter was 
set to three times the engine speed. The dotted line 
with the diagonal crosses between the same speeds 
shows the sixth-order flanks. The filter was set to six 
| times the engine speed. 

In many practical examples it will be found that 
much less marked peaks are obtained than in the 
theoretical case of Fig. 8. This is because the natura! 
frequency of an engine system is rarely a precise 
value, but is a variable over a range depending upon 
any detuning member which may be present. Friction 
dampers, the damping due to generators, spring 
couplings, rubber couplings, and even connecting rod 
obliquity effects, all have some detuning influence 
resulting in reduction of peak heights and an increase 
in the width of resonance curves. Attention has 
already been drawn to the fact that experimental 
errors when using the recommended technique for the 
filter are on the safe side. When a direct addition of 
| amplitudes of a low-order minor critical vibration 
}and, say, two lower-order flanks is made, it may be 
found that the total estimated stress exceeds the per- 
missible range. In such cases a closer check is desirable, 
| using the test data for determining natural frequencies 
and amplitudes at resonance, and calculating the curves 
| for each harmonic order in terms of these frequencies 
and the damping factor necessary to give the recorded 
amplitudes. First-order waves must taken with 
caution because a small spurious effect may be intro- 
duced due to rotation of the pick-up in the earth’s 
field, although this could be eliminated by screening. 

Some typical recorded examples taken from various 
Diesel engines are given; thus, Fig. 9 shows a series 
of diagrams from a seven-cylinder medium-speed 
engine driving, through a gearbox, a V-belt pulley 
from which the output load was taken. The engine 
ran on the four-stroke cycle. A flywheel of averag« 
size was fitted to the engine, beyond which a rubber 
flexible coupling, a hydraulic coupling, the gearbox, a 
further flexible coupling, and the final drive followed in 
succession. It was known that serious vibrations would 
occur, and tests were made to determine the effect of 
fitting a special bonded rubber damper at the free end 
of the engine crankshaft. The firing sequence was 


1, 3, 5, 7, 6, 4, 2, and the speed ranged from about 
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300 r.p.m. to 570 r.p.m. Conditions were such that 
it was not possible to avoid running for periods at any 
specified speed in this range. The tests made without 
the damper showed the 104, 7}, seventh and 6} orders, 
the seventh being severe at 530 r.p.m., curve (1). The 
next important order is the 3}, the flank of which 
would still be appreciable at 530 r.p.m. This flank 
value was not determined experimentally. 

The damper was then fitted with a maximum avail- 
able mass on the rubber-supported part of the system. 
This introduced a further mode of vibration, one mode 
having a node near the engine flywheel, the other mode 
still having one node near the flywheel but a second 
node in the rubber of the free end damper. The swings 
were measured at the free end of the engine shaft. 
The effect of this addition is shown in curve (2) of 
Fig. 9, the lower frequency being very much reduced 
and the higher having little more than the frequency 
of the original system. The amplitudes for the first 
mode are shown by the full line, the seventh order 
being at 320 r.p.m. The fourth and 3} orders at 
resonance are indicated by large black dots. The 
flank of the 3} order will be large and the stress at 
560 r.p.m. rather high. The second mode of vibration 
(shown dotted) indicates a 10} order at 385 r.p.m. and 
a seventh order at 570. It was considered unsafe to 
run the engine in this condition above 550 r.p.m. 
Curve (3) of Fig. 9 shows the effect of removing some 
of the s mass from the damper. The fre- 
quency of each mode of vibration rises, and the ampli- 
tudes of the one-node mode rise with the reduction of 
damping. The 10}-order two-node vibration is very 
small and the 7}-order two-node vibration is rather 
higher than in the previous case. The seventh-order 
two-node amplitude is indicated by an open circle and 
the 3}-order single-node amplitude by the black dot 
above the diagram. 
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The system is then good up to about 570 r.p.m. allow- 
ing for flank effects of the 34-order single-node vibra- 
tion. When the damper mass was further reduced, the 
frequencies again rose, and all-important two-node 
amplitudes were removed out of the range, 
curve (4). The one-node seventh-order vibration is 
increased in amplitude but there are no important 
flank effects. The flanks of the single-node fourth 
and 3} orders were not determined experimentally, but 
the lower damper mass may leave these relatively large 
and, in the absence of further tests, calculation must 
be relied upon to determine whether this or the previous 
mass adjustment is the better. 

The curves of Figs. 10, 11, 12 are interesting 
illustrations of the effect of adjustments to a friction 
type damper mounted on the free end of the shaft of 
a six-cylinder Diesel engine with a cylinder firing 
sequence of 1, 2, 4, 6, 5, 3. The load was taken by a 
water brake through a hydraulic — at the - 
wheel end of the engine. The upper diagram of Fig. 
shows the light-load (black dots) and full-load (Ceol 
circles) curves for the original system with the damper 
adjusted to have a high unit pressure on the friction 
surfaces. The system was a safe one, but the damper 
was working on the 3} order and in the normal speed 
range. When one-half of the damper mass was keyed 
to the hub, with the other half connected to the fixed 
half by dowels, the vibrations were scarcely affected, 
as shown by the lower diagrams. It is evident that 
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Considerable damping can be obtained with only the 
Smallest freedom of a mass attached at an antinode. 
This explains why masses at such points may fret badly 
at contact surfaces unless they are very securely held ; 
and it also accounts for fretting of coupling faces and 
bolts when solid couplings are situated near an antinode. 

The upper diagram of Fig. 11 shows the vibrations 
when the damper and its hub were removed. The hub 
had only a small fraction of the moment of inertia of 
the damper, and comparison between this and the 
previous diagrams confirms that the damper was mov- 
ing very little and behaved as though it were locked to 
the shaft as regards mass. Tlie damper was then 
refitted, but with a very light spring loading ; and the 
lower diagram of Fig. 11 was obtained. The damping 
with the damper in the initial “ stick-slip ” condition 
is excellent, but the test technique was faulty in this 
instance, as no attempt was made to determine whether 
a new frequency was introduced beyond the first peak 
due to the development of a high degree of damper 
slip. In this figure, also, no-load curves are traced 
through black dots and full-load curves through small 
circles. 

Another engine of the same design fitted with a 
similarly lightly loaded damper gave results as seen in 
0} Fig. 12. The lower curve of Fig. 12 (1) was obtained 
in the same way as the lower curve of Fig. 11, i.e., the 
filter system was tuned for the sixth order with the 
damper mass frozen, and readings were then taken with 
this setting throughout the speed range up to the peak 
of the 3} order. The natural frequency for this engine 
was slightly higher than in the previous case. The 
engine was then run from about 860 r.p.m. up to 1,400 
r.p.m. and the filter tuned at each speed interval to six 
times the engine speed. The upper curve of Fig. 12 (1) 











200 


gives the results, which show not only the sixth-order 
peak at 5,400 vibrations per minute when the damper 
is vibrating out of phase, but also a rising amplitude 
from about 950 r.p.m. to a peak at 1,200 r.p.m. during 
which transition the damper is slipping almost without 
vibration. A six-spring damper of normal mass was 
used. This example emphasises the importance of 
examining flank as well as peak effects in any cases 
involving masses which may slip or couplings with 
marked non-linear characteristics. The diagrams (2) 
and (3) of Fig. 12 show the effect of reducing the damper 
masses, diagram (2) illustrating the effect of a low spring 
loading (6 springs) and (3) the effect of a higher spring 
loading (24 springs), but still only half that used for the 
first diagram of Fig. 10. The high loading of Fig. 10 is 
obviously the best, and, used in conjunction with the 
reduced damper mass, should give a satisfactory per- 
formance between 1,200 r.p.m. and 1,560 r.p.m. where 


the damper does not slip, and should ensure ample | 


safety during starting and stopping. 


All the tests quoted were made with the pick-up unit | 
direct-coupled to the free end of the engine shaft. | 


Belt driving introduces special problems when vibration 
frequencies are high, and a system with the fowest 
possible moment of inertia is desirable. For this 
a unit has been built having a polar moment 
of the order of 0-0001 1b. in. see.* units compared wit 
0-0014 lb. in for the standard unit with the flange 
for direct mounting. This new unit is, however, 
limited to frequencies above about 2,500 vibrations 
per minute for accurate response. Many of the 
examples described above refer’ to experimental 
arrangements and it should not be assumed that they 
represent the final engine system adopted. Each 
has been selected to emphasise a type of behaviour 
which may be met with in practice. 
It is outside the province of the paper to discuss the 
conversion of the vibration amplitudes measured with 
the electrical pick-up unit to the corresponding stresses. 


The methods for determining approximate elastic | 


curves, nodal positions, natural frequencies, damping 
factors, etc., are well known and, once precise observa- 
tions have been made, these may be modified to suit 
the actual systems examined. Such observations 
should also make possible a better estimate of actual 
stresses, and lead to safer and often more economical 
and simpler designs. Torsional vibrations may not be 
the sole cause of crankshaft failures, but only when such 
vibrations are measured accurately as a routine pro- | 
cedure will it become possible to determine the attention 
which should be given to other less understood causes, | 
and to replace what are mainly factors of ignorance by 
true factors of safety. 

The general principles adopted for electrical methods | 
of measuring linear vibrations have already been des- 
eribed* and there is no reason why anyone with a| 
cathode-ray indicating equipment should not explore | 
such effects along the length of a crankcase or other | 
member which may, by yielding, give rise to excessive 
bending stresses in the shaft. Axial vibrations may be 
examined in many cases by fitting a large caliper to 
span the engine longitudinally and applying simple 
electromagnetic pick-up units at each end. The pre- 
cautions necessary to prevent vibrations of the caliper 
itself are obvious, although they may be troublesome to 
apply in practice. Pick-up units for measuring vertical 
and horizontal vibrations down to frequency limits of | 
the order of 1,500 vibrations per minute are simple to 
make, and more elaborate designs can be produced | 
which will reach frequencies down to about 250 vibra- | 
tions per minute. In brief, if the engine builder wishes | 
to make accurate observations, the equipment can | 
easily be provided to enable him to do so; but he must 
not expect the technique to be such that a skilled 
operator can be dispensed with. 


| 








CATALOGUES. 


Tubes.—We have received from Messrs. Wellington | 
Tube Works, Limited, Great Bridge, Tipton, Stafford- | 
shire, an abridged catalogue which embodies war-time | 
alterations and a considerable amount of technical | 
information, including, by permission of the British 
Standards Institution, various tables of standard flanges, | 
fittings, etc. } 

Shot-blast Plant.—Messrs. H. G. Sommerfield, Limited, | 
44, St. Pancras-way, London, N.W.1, have sent us their | 
latest handbook on shot-blast cleaning plant, which 
describes and illustrates the variety of equipment avail- 
able. This includes transportable pressure chambers, 
room plants, rotary tables, barrels and special layouts. 
Such subjects as compressor equipment, service and 
operation are also dealt with. 

* Le Mesurier, L. J., and Stansfield, R., 1936-37, 
Trans. North-East Coast Inst. Eng. and Shipbuilders, 
vol. 53, page 223, ‘‘ Vibration in Engine Structures.” 
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** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939 
The number of views given in the Specification Drawings 

is sta in each case; where none is mentioned, the 
Specification is not illustrated. 
Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
| Co; tes of Specifications may be obtained at the Patent 
Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W’.C.2, price 1s. each. 

The date of the advertisement of the acceptance of a 

| Complete Specification is given after the abstract in 

| each case, unless the Patent has been sealed, when the 
| word ** Sealed "’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

| 541,297. Drilling and Boring Machines. Parnall 
Aircraft, Limited, of Bristol, and A. C. Clayton, of Bristol. 
(5 Figs.) December 13, 1939.—The machine shown 
|} generally in Fig. 1 is particularly suitable for drilling 
| holes in the peripheries of large rings, the ring being 
| clamped to a turntable 2 which can be locked in any 
| position for drilling. Accurate indexing of the table 
| im degrees and fractions of degrees is accomplished by 
} means of a pair of plungers (Fig. 2) operated by handles 
10, the plungers entering accurately spaced holes in the 
| lower surface of the turntable. These holes are located 
at intervals of one degree. To index to a fraction of a 


| degree, a segment 14 is rotated about the table spindle, 
the segment supporting a block 15 in which the plungers 


| a 3/ 
Fig.1. a 





| 
} 





slide. The segment is located by a lead screw on which | 
is a drum 17 showing the fraction of a degree through | 
which the turntable has been rotated. On the bed is 
a saddle which carries a cross-slide. To the slide is| 
secured a vertical column forming part of the pillar head 
and on this column slides a sleeve which is adjusted by a 
screwed shaft and handwheel 31. The sleeve supports 
a bedplate 32 on brackets pivoted to permit the bedplate 
to rock about a horizontal axis. A motor 36 for driving 
the spindle of a swivelling head 38 containing a drill 
chuck, is mounted on a carriage which slides on the 
bedplate. The turntable is secured in position, to give 
rigidity to the work, by the clamp and supporting 





block 44. (Accepted November 21, 1941.) 
METALLURGY. 
543,867. Centrifugal Casting Machine. David Brown 


and Sons (Hudd) Limited, of Huddersfield, and J. F. B. 
Jackson, of Huddersfield. (3 Figs.) September 18, 1940. 
—The invention is a centrifugalcasting machine in which a 
mould, carried by a rotating member rotates with it. One 
object is to provide for the attachment of the mould 
quickly to its driving member. a represents a rotatable 
driving member and 6 the bottom plate ofa mould. The 
underside of the bottom plate }b has secured to it a plate p 
with a series of four circumferentially-spaced lugs 6. 
The lower side of each lug has an inclined surface ter- 
minating at its upper end in a pocket 5, the lower face 
of which is inclined at 6*. Secured to the driving member 
is a plate on which there are provided a series of radially- 
projecting pins d corresponding in number and spacing 
to the lugs 5’, and on each pin d there is mounted a roller 
d@', When the mould is lowered on to the plate the 
rollers d' ride up the inclined surfaces of the lugs b'. 
As this occurs, the mould receives a partial rotation which 
causes the rollers to register in the pockets }* and the 
mould thus becomes rotatively connected to the plate 
in the direction of driving rotation of the latter. When 
the rotation of the driving member is stopped, and 
upward lifting pressure is applied to the mould, the 








| cylinders. 
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action of the rollers on the inclined lower surface of 
the pockets gives a sufficient rotation to the mould 
to cause the rollers to ride clear of the pockets, thus 
leaving the mould free to be lifted clear of the plats 
When, while the mould is being driven, the speed of 
the driving member is reduced, there is a tendency 
for the momentum of the mould to cause it to over 
run. This over-running, if permitted, would cause the 
mould to become detached from the driving membe1 
and to prevent any such occurrence there is provided on 














the plate a series of pivoted locking members f and, in 
the annular flange or between the lugs 6' depending from 
the bottom mould plate, there is a series of open-ended 
slots corresponding in number to the number of relative 
angular positions in which engagement may take place. 
When the driving member begins to rotate, the locking 
members f are caused by centrifugal action to pivot 
outwardly and upwardly so that they enter the slots 
and prevent any relative rotation between the mould 
and the driving member. As the speed of the driving 
member drops, the locking members / fall until they 
clear the slots and thus permit the relative rotary motion 
of the mould necessary to allow it to be moved. (4c- 
cepted March 17, 1942.) 
PUMPS. 

544,622. Compressor Unit. Holman Brothers, Limited, 
of Camborne, Cornwall, and E. C. Mills, of Camborne. 
(2 Figs.) December 23, 1940.—-The invention is an 
internal-combustion engine driven compressor unit having 
improved balance and lower cost. The unit consists of a 
vertical compressor cylinder 1 and internal-combustion 
engine cylinders 2 and 3. Compressor and engine have 
a common crankshaft 4. The compressor is of the two- 
stage, double-acting type with intercooler and after- 
cooler. A fan 11 supplies cooling air to the engine, com- 
| pressor, intercooler, aftercooler and an oil-sump cooler 12, 
| and also supercharging air to the compreasor and engine 
The cranks of the compressor cylinder and 
the two engine cylinders respectively are arranged at 
120 deg. to one another. If the engine is of the two-stroke 












































(544.622) 


type, the cylinders fire at alternate intervals of 120 deg. 
and 240 deg. If a four-stroke engine is used, the cylinders 
fire at alternate intervals of 240 deg. and 480 deg. The 
product of the compressor reciprocating weights and its 
crank-pin radius is arranged to approximate closely to 
the product of those of each engine cylinder. Com- 
pressor and engine have a common crank case and the 
crankshaft 4 runs in three journal bearings 18, 19 and 20, 
carried by this crank case; only one lubricating system 
is therefore needed. The improved rotary balance 
obtained in the unit as a whole enables a smaller number 
of engine cylinders to be used, and these can be larger, 
so that improved starting is obtained, and the clutch 
usually provided between the engine and compressor 
in most portable units can be safely eliminated. More- 
over, owing to the absence of compressor main bear- 
ings and a number of other working parts, there is less 
frictional drag than in previous arrangements. (Accepted 
April 21, 1942.) 
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CONCRETE TRESTLE- 


BRIDGE CONSTRUCTION ON 


THE MISSOURI PACIFIC 
RAILROAD 


(Concluded from page 162.) 


[x planning a trestle-bridge reconstruction pro- | 


|G. 


ENGLNEERIN 


an elevated 500-gallon water tank and 20 cub. yd. 
aggregate bins. A gas-driven internal vibrator, 
gas cylinders, an oxy-acetylene blowpipe and other 
appliances are also provided. 

For driving large piles a heavy ram is essential, 
and the hammers with 7,500-lb. rams are naturally 
less effective for driving piles exceeding 40 ft. in 

| length than the hammers with 9,300-lb. rams. In 
some recent piles tests ca a railway in Texas, it was 








side the track within easy reach of the crane, which 
lifts them into position and handles the driving 
ram. Fig. 19, on this page, shows one of the piles 
being set for driving. At the point the pile is to 
| oceupy, a hole 6 ft. to 8 ft. deep is dug with earth 
| augers, and over this a heavy timber template is 
| fixed. The template is illustrated in Fig. 22, on 
page 202. An upper template of similar construc- 
| tion is then braced in position above the lower one. 


gramme on the railway, it is arranged that, as far as | found that for driving 30-in. hollow concrete piles to | This arrangement provides an accurate guide for 


possible, all work on one section shall be carried out 
at the same time. 

consideration ; design, manufacture, transport, 

sequence of operations and equipment are related | 


so as to expedite work on the site, with the minimum | 


disturbance of operating traffic. 


Surveys of the | 


penetrations of 90 ft., a 14,000-lb. ram was approxi- | 
The field work is the major | mately twice as effective as one of 9,300 Ib. 


It is 
the practice to drive piles to a minimum resistance 
of eight blows for the last inch of penetration, even 
if it is necessary to drive them below the required | 
cut-off point. Driving is continued to greater | 


the piles and no driving leads are necessary. As 
many piles as the construction period safely permits 
are set in position for driving at one time. The 
crane then picks up the hammer, cushion blocks are 
set on the head of the pile, which is plumbed, and 
driving commences. The pile is carefully watched 


various projects are made, and -where trestles are | resistance if deep scour is anticipated, or if the | during the first few feet of penetration and its align- 


are accurately determined. If possible, 
bents are laid out to miss the old bents. 
usually be avoided by varying the 


be replaced, the locations of the existing bents | 
new trestle | 
They may 


length of the 


| driving conditions warrant it. Lengthening or | 
shortening piles after driving naturally causes some | 
| delay in the general progress of the work and some | 
increase in cost, but does not involve any difficulties. 
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| ment and position at once corrected if necessary. 

| Careful attention at the beginning practically ensures 

| the accurate final position of the pile. The cushion 
| block consists of one layer of 3-in. timber plank, 








Fic. 19. Pre perne Set ror Drivine. Fie. 20. Pre perne Driven OvtsipE TRACK. Fie. 21. Pre Berna DRIVEN BETWEEN Ral_s. 
slabs by a foot over or under standard. The soil | When it is necessary to lengthen a pile, the longi-| preferably of green wood. As driving proceeds, 


characteristics at each site are also studied, so that 
piles of appropriate length may be ordered. In 
general, sufficient information is available from 
former pile-driving records, the behaviour of existing 
structures, and data on borings. If necessary, earth 
borings are taken and studied. 
to make load tests on big piles during the investiga- 
tion stage, but it has been found that the penetra- 
tion and behaviour of a timber pile of 12 in. to 14 in. 
butt when driven with a No. 2 Vulcan hammer 
ipproximate to those of a 24-in. pile when driven 
with an O.R. Vulcan hammer having a heavier ram. 

For the erection work, 40-ton self-propelled loco- 
notive cranes are used. They are employed for 
handling and driving piles, removing old trestles, 
etting slabs and bringing up track sleepers and 
ther materials. They easily handle the big piles, 
vhich weigh 15 tons each, and transport and set 
the half slabs which weigh up to 18-5 tons. The pile 


drivers in use are two O.R. Vulcan hammers with 
rams and two O Vulcan hammers with 
Other equipment includes air com- 
carrying a concrete mixer, 


7. 500-lb. 


300-Ib. 
rams. 
ssors and a flat truck 


It is impracticable | 


tudinal bars are stripped for the distance required 
for the splicing and extension forms are clamped to 
the pile; the reinforcing bars are then fixed in 
position and the concrete placed. If the head of a 
short pile is not below the bottom of the cap, four 
holes are drilled in the head and dowels grouted in 
for connecting to the cap. This avoids the stripping 
of bars at the head of the pile. 

When a pile is too long, a notch is cut round the 
perimeter with a pneumatic hammer, or hand tools, 
so as to expose the reinforcing bars. These are 
then sprung slightly outwards, by driving a pointed 
bar behind them, so that they are easily cut off with 
an oxy-acetylene blowpipe. When the reinforcing 
bars have been cut, the pile head is either snapped 
off by a line from the crane or is cracked off by 
driving wedges into the notch. A well-organised 
team of workmen can cut off a pile head in 20 
minutes or less. After the first cut, the bars are 
stripped to a lower notch and the concrete core 
removed, the bars being flared out for the purpose 
of making the connection to the cap. 

The piles delivered to the site are unloaded along- 





wood chips are thrown into the plunger recess to 
protect the driving ram. Illustrations showing piles 
being driven outside the track and between the rails 
are given in Figs. 20.and 21, respectively. 

An occasional load test is made on a pile as 
driven in the trestle, especially if soil conditions are 
unusual or if doubt arises about the load capacity. 
The centre pile of a three-pile bent is selected for 
the test. A 200-ton hydraulic jack is placed on the 
pile and above thee jack a steel loading beam is 
placed in contact with the bottom of the stringers 
and wedged to proper contact. The front trucks 
of the locomotive crane are then spotted over the 
loading beam and by taking a strain on a line from 
the jib a load equal to the full weight of the crane 
may be applied to the pile. 

For connection to the caps, the pile heads are 
prepared by stripping the reinforcing bars at least 
18 in. down from the top for tying-in with the cap. 
It is only considered necessary to do this on 
the two outer piles of three- pile groups. Steel 
clamps, illustrated in Figs. 23 and 24, page 202, 
are fastened to the outer piles of the three-pile 
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TRESTLE-BRIDGE .CONSTRUCTION. 
Fig. 23. 
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groups and cross timbers are placed on them 
for carrying the cap form. The ends of these 
timbers and the steel clamp can be seen in Fig. 26, 
opposite, which shows the cap form in position. 
As will be seen from this illustration, the bottom of 
the form consists of wooden planks, which are fitted 
round the piles; the sides of the form are steel 
sections bolted together. The curved ends are 
part of the end sections, which are 4 ft. 9 in. long, 
and the sections on the straight portion are 5 ft. 6 in 
long. For caps on’ bents carrying two tracks, 
standard forms are used for the ends, and variations 
in length of the cap are provided for by wooden 
forms for the middle section. The shape of the 
finished cap is well shown in Fig. 31, on page 210, 
which refers to a later stage of the work when the 
bridge slabs are being erected on the caps. The 
clamps for supporting the forms have effected a 
considerable saving in both time and expense. 
They are capable of carrying the constructional 
load, consisting of the forms and the wet concrete, 
without any additional shoring. In casting the 


caps the mixer car is moved into such a position | 


that the concrete may be directed straight into the 
form. The concrete used is of the 3,000-lb. class, 
having a 2 in. to 3 in. slump, and is compacted with 
an internal vibrator supplemented by hand puddling. 

For the purpose of describing the setting of the 


slabs, a specific case may be dealt. with. That 
selected is the north-bound track of Bridge 199 on 
the Arkansas Division. It is situated about 5 miles 


south of Poplar Bluff in Montana and the work 
was carried out on May 16, 1941. An elevation of 
the bridge showing the position of the old timber 
bents and the new concrete-pile bents is given in 
Fig. 25, on this page. As will be seen, the slab 
lengths have been chosen so that the original bents 
were not interfered with during the driving of 
the new piles. The new bridge is a two-track 
structure, consisting of 9 panels formed by 18 half 
slabs. Avoidance of the old timber bents involved 
span lengths of 17 ft., 18 ft. and 19 ft. The original 
bridge was also of 9 panels, consisting of yg eepr 
timber trestles, but, as indicated in Fig. 25, had a 
total length of only 108 ft. as compared with 
161 ft. 2 in. in the case of the new structure. The 
banks were excavated at each end to accommodate 
the longer bridge. This structure is one of the five 


two-track concrete trestle bridges which were built 
at the same time within a distance of less than 
They have 


two miles. replaced nine timber trestles. 








During the driving of the piles for Bridge No. 199, | 


north-bound traffic had been diverted 
south-bound track as far as practicable. Before the 
work of removing the old structure and setting 


the slabs, on May 14, preliminary work in connection | 


with the demolition had been carried out and the 
slabs had been unloaded alongside the north-bound 
track. The average distance the crane had to 
travel when picking up a slab and moving it to 
position on the bridge was about 300 ft. At 
8.30 a.m. on May 16, the working gang started to 


loosen the rails and sleepers at the north end of the| the company’s plans and _ policies. 
and the crane moved into position to| method is likely to be more certain, 


old trestle 


over the | 











FOREMANSHIP DEVELOP- 
MENT IN GREAT BRITAIN. 


By F. J. Burns Morton. 


(Continued from page 183.) 


Il.—Improving Older and Established Foremen 
(continued).—With the contact method of foreman 
ship development, any and every occasion is use 
to improve the foreman’s attitude to his job, t 
raise his standards of performance, and to conve) 
Although this 
in that it 


pull out the timber deck. This operation is illus-| affords complete flexibility according to individual 


trated in Fig. 29, on page 210. 


By 8.37 a.m., two | differences, it requires a considerable amount of 


panels had been cleared and by 8.44 a.m. the crane | time, especially where the number of foremen is 


had travelled down the track, picked up an 18}-ton | large. 
The | and supplementary to it, the conference is employed. 
The | because 


slab, returned with it and set it in position. 
crane is shown transporting a slab in Fig. 30. 


end of one of the slabs in position on the pile cap | 


is shown in Fig. 31, and as will be seen it is located 
by an outside stop on the cap. 

This procedure was then continued uninter- 
ruptedly, the crane pulling out the old trestle 
timbers, travelling down the track and returning 
with slabs, and setting them in position. The crane 
also delivered track sleepers at the point at which 
they were required. The second slab of the first 
panel was in place at 8.48 a.m., four minutes after 
the first, and by 11.30 a.m. the whole of the 18 slabs 
of the nine panels had been set. This was exactly 
three hours after the track had been cut, corre- 
sponding to one slab every ten minutes. In another 
five minutes, the track sleepers were in place and 
the track was in a condition to carry traffic at 
10 miles an hour. The placing of the last slab, at 
the south abutment of the bridge, is illustrated in 
Fig. 27, opposite. The final operations consisted 
in perfecting, the slab alignment; cutting off the 
handling loops which had been cast in the slabs ; 
waterproofing the joints between the slabs ; filling 
the joints between the stops on the caps and the 
sides of the slabs with mortar; providing 3 in. 
or 4 in. of ballast under the sleepers and bracing 
the track for train operation at restricted speeds. 
This work was completed by 3.15 p.m. Part of the | 
track nearly finished is shown in Fig. 32, on page 210, 
and the method of making the joint between the 
slabs is illustrated in Fig. 28, opposite. The slabs 
are formed with a top recess in which an asbestos | 
plank is laid above a two-ply waterproof fabric. 





As an alternative to the contact method. 


ot 


it saves time, makes for uniformity 
understanding and application, and stimulates 
co-ordination by promoting general discussion. 

It must be admitted that the conference is a 
method not highly regarded in British industry as 
a means of effective action; partly because of the 
belief that authority, in the industrial hierarchy, 
incompatible with discussion, and partly because 
it is assumed that the conference is necessarily 
associated with uncontrolled expression of opinion 
Where, however, the tone of industry has moved 
from the dictatorial to the democratic, where action 
results more from compromise than from compul- 
sion, and where persuasion replaces aggressiveness, 
the conference method becomes a necessary inno- 
vation that must be accepted as an essential instru- 
ment for effective group action. A foremen’s 
conference is a means for accomplishing a definite 
piece of work, namely, securing co-ordination and 
collaboration. It is a procedure which facilitates 
quick and easy dissemination of new policy and 
new instructions, promotes common understanding, 
and makes for uniformity of application. 

As with other devices of organisation, however, 
certain conditions must be observed if success is 
to be ensured. Firstly, the work to be done by the 
conference must be regarded as important, and not 
as superficial or time-wasting. This implies that 
the conference must receive the active support of 
the board of directors, and that the management 
must be convinced of its value and determined to 
persevere until results are obtained. Any recom- 
mendations or suggestions resulting from the con- 


18 








_ Sept. 11, 1942. ENGINEERING. 203 














| ference should receive serious consideration, and, 
CONCRETE TRESTLE-BRIDGE CONSTRUCTION. __ if adopted, should be put into force without delay. 
| If it proves necessary to reject such suggestions, a 
| full explanation should be given of the reasons 
| prompting the decision. In the second place, the 
| conference should be well arranged and competently 
conducted ; while permitting the utmost flexibility 
|for relevant discussion, it should conform to a 
pre-arranged plan and proceed accordingly. Careful 
planning implies adequate preparation, and it is 
frequently this unseen and unadvertised work which 
decides the success or otherwise of a conference. 
|The subject for discussion must be selected with 
| care as being interesting and of immediate practical 
| use, facts or figures should be verified for accuracy, 
| and illustrations should be apt. 

Thirdly, the personality of the chairman or leader 
|of the conference is of immense importance in 
| guiding discussion and getting results. Teaching 
|in general is a specialist occupation, but training 
adults by conference methods calls for qualifications 
| which are particularly rare. It should be recognised 
that neither a position of authority nor undoubted 
technical competence necessarily implies the ability 
to convey meaning clearly, or the power to stimulate 
|interest. The person chosen should either be 
trained, or be manifestly competent in conference- 
|leading. In certain cases even the employment of 
an outside specialist may be justified. 

Finally, the conference group should consist essen- 
: tially of those of similar rank, otherwise there is an 
Fic. 26. CLamp anp Cap Form in Position. ever-present danger of stifled discussion. Experi- 
ence shows that it is unwise to have present such 
highly-placed officials as directors, as this prevents 
those of supervisory rank from giving free and clear 
expression to their opinions. It is also advisable 
|to limit the size of the conference to which is 
| assigned a particular piece of work, so that each 
member may have sufficient time to make comments, 
should he wish to do so. In practice, foremen’s 
conference groups are best limited to not more 
than 15 members, even if this means the formation 
of more than one group. 

As the result of the questionnaire, previously 
mentioned, which was sent to about 100 firms of 
repute, well known for their progressive outlook, it 
can be stated as representative of practice in Great 
Britain that consciously planned foremanship 
development is practically non-existent ; that con- 
ferences are the exception rather than the rule ; 
and that resort to technical institutions, although 
increasing, is by no means universal. A review of 
present practice and current trends may be beneficial, 
therefore, in suggesting the lines along which new 
projects may be developed. 

Conferences fall into two classes, which may be 
| described as specific and general. In the specific 
type of conference, the subjects dealt with are 
confined to practical and current issues pertaining 
to the domestic problems of a particular company. 
In this case, which is by far the more common as 
well as the more important, new policies and proce- 
dures, new methods and materials, and new pro- 
cesses and devices are discussed as they affect 
| various departments. In the general type of con- 
ference, which is less frequently found in British 
industry, prepared material in the form of a lecture, 
| report, book, or notes is discussed with a view to 
the adoption of useful suggestions, or in order to 
improve and broaden the general industria! outlook, 
or both. 

Specific conferences are characterised by being 
held in the firm’s time, by being confined to works 
problems relating to production and personnel, by 
| being led usually by a director, the works manager, 
| or some departmental executive, and by the selec- 
tive nature of the membership. With only one or 
two exceptions, where internal conferences of fore- 
men have been started, they have continued 
regularly and without a break for periods up to 
20 years. The usual practice is to set apart a suit- 
able period, say between 4 p.m. and 5.30 p.m. on a 
| particular week-day. The majority of companies 
with long experience of conferences have decided 
|on monthly meetings, although a few hold weekly 
| meetings and others favour spasmodic conferences, 
| arranged as circumstances demand. While many 
| companies have specified a meeting period of one 
Fic. 28. WATERPROOF JOINT BETWEEN SLABS. hour, the average displays a preference for one and 
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| framing its specific problems against a general back- 
hours, but this is regarded as the limit. | ground, arranged the following programme course, 

Large companies with many foremen have the which was conducted by one of its executives :— 
option of bringing them all together in a common | ‘‘ The Foreman’s Position and Function in Indus- 
conference, or dividing them into groups more try’; “‘ The Labour Policy of the Firm”; ‘‘ Cost 
convenient for intimate discussion. Where com-| Control ” (including materials and wages) ; ‘* Quality 


panies having 50 or more foremen have adopted the | Control and the Elimination of Waste” ; ‘‘ Planning 





higher grades of management may or may not 
attend the meetings. : 
General conferences can maintain an active 
interest by resorting to a wide choice of alternatives 
in speakers and subjects. For instance, one firm 
arranged this year for the head of the Management 
Department of a local technical college to give 





practice of holding only one conference, usually led | 


by a director or the works manager, the purpose 
usually is to disclose and disseminate new policies 
and new general procedures. Discussion is neces- 
sarily restricted, and the use of the large conference, 
which usually occurs spasmodically, is chiefly with 
a view to economy in time. Where useful work is 
to be done by the group, the general practice is to 
restrict the size of the conference to 15 foremen or 
even fewer. 
manufacturing division, depending on the purpose 
to be served, on the basis of a similarity or connection 
of process, by reason of physical location and con- 
venience, by shifts where these exist, or according 
to the subjects to be discussed. 
management decides the size, constitution, and 
frequency of the meetings. Where new processes 
or new systems are to be introduced, it is common 
to set up an ad hoc body of the foremen most 
intimately concerned, which meets as frequently as 
the urgency of the problem requires and is dissolved 
when the work is completed. 

A special arrangement occurs in a large factory 
where four advisory panels have been set up to deal, 
respectively, with factory problems, production 
control, personnel, and methods of payment. The 
chairman of each panel is the appropriate depart- 
mental head. In the case of factory problems, the 
chairman is the assistant works manager ; for pro- 
duction control, the production manager, etc. The 
whole of the foremen and charge-hands (about 50) 
are divided between the four panels. They meet 
as frequently as they desire, consider any relevant 
problem under their group title, are at liberty to 
call in any member of the staff to provide informa- 
tion on particular points, and can formulate recom- 
mendations for the consideration and decision of the 
management. In order to co-ordinate their work, 
the four panels have the same secretary, who 
attends all meetings, records and circulates the 
minutes, secures any information that may be 
required for meetings, and follows up the results 
arising out of earlier recommendations adopted and 
put into operation. It is clear that the secretary 
plays an important part in the smooth running of 
the scheme. Anyone in the factory who has any 
point to raise can refer it to the appropriate panel. 
All meetings are held in the firm’s time, not less 
frequently than once a month but usually according 
to the urgency of the problem, and each meeting 
lasts about an hour. 

It is the general practice of foremen’s conferences 
in Great Britain to be led by a senior executive 
managing director, works director, or works 
manager. Where smaller groups of foremen meet 
together, it is usually their immediate superior or 
some higher authority who acts as chairman. 
Although this practice restricts, to some extent, the 
free expression of opinion, it has the advantages of 
lending importance and. authority to the conference. 
Among those companies which have established 
conferences, the practice generally is to avoid long 
detailed programmes, and to select subjects accord- 
ing to their importance at the time; but making 
current problems the subject matter of discussion 
does not, or should not, imply lack of preparation 
for each meeting, and thoroughness in this direc- 
tion is, in fact, an important factor in assuring 
success. 

The selection of the subject-matter to be dealt 
with at conferences depends on whether the intention 
is to follow a prepared course of general instruction 
or to discuss problems relating to the organisation of 
a particular factory. A few examples may be 
quoted. One general course of instruction provides 
separate discussion meetings for the following, 
among other subjects: maintaining the working 


force; training workers on the job; eliminating 
irritations ; modern personnel practice ; the care of 
equipment ; efficient department layout ; planning 
the work ; 
incentives ; and cost reduction. 


maintaining quality standards; wage 
Another company, 


Groups can be arranged according to | 


In all cases, the | 





of Work”; ‘‘ Leadership and the Principles of Hand-| series of lectures on various aspects of modern 
ling Men”; “Safety”; ‘‘Good Housekeeping.” | foremanship. Another planned ten weekly lectures, 

A third company, at an initial series of conferences, | each given by an executive of the company on such 
arranged ten weekly meetings during the early part | subjects as commercial policy, planning, ‘organisa. 
of 1942, covering, among others, the following} tion, process manufacture, inspection, incentive 
subjects relating to their company practice, each | methods, labour management, and war-time pro. 
being dealt with by the appropriate departmental | blems. Yet another has recently taken the oppor. 
executive ; financial and commercial background ; | tunity afforded by the presence of a visiting con. 
planning and ordering; general factory organisa-| sultant to have him explain in a series of talks, 
tion ; assembly and inspection ; incentive methods | both iff general terms and in specific application, 
and rating; general policies of personnel manage-| the type of work on which he specialises, such as 
ment; and, finally, some war-time problems. A | time and motion study, planning, labour manaze-. 
fourth company has operated for the past three | ment, simplification, and costing. In this way, 
years a Works Council, consisting of foremen who | at one and the same time, possible objection to the 
meet regularly every month. The following is a| consultant is minimised, and the best use is made of 
typical agenda :— | his services. 

(1) Departmental Output Efficiencies: Order of | The purpose of the general type of conference is 
efficiency for the months of September and October, | to help the foreman to broaden his outlook on 
1941. | industrial and company problems, to develop his 


(2) Progress of Orders: (a) production depart. | Scia a, and to encourage friendly under. 
ment working ; (6) complaints; (c) increased pro- | as 3 collaboration between ee 
dudiite. | executives. In addition to serving the requirements 

(3) General Routine: (a) letters to foremen ; | of te older foremen, such facilities might aleo be 
(6) overtime and night working ; (c) timekeeping ; a available for selected onmess. onferences 
ih Sten nite te teutettiat fe) A 9rvenes pa differ from classes held in technical institutes in 
vision. (Starting and stopping— foremen’s hours) ; | that they are supported by, and exclusively re- 

spa an a eins 7 ean | Stricted to, the foremen of a particular company. 
se age ye a Por 2 song —— They are also less formal, and are particularly 

: a ; ' _" suitable for the older type of foreman who would 

(4) ¢ leanliness: (a) cleanliness of shops ‘and object to attending regular lectures with men a 
machines ; (6) scrap boxes. good deal younger and less experienced. 

(5) Suggestions: (a) labour questions, welfare, (To be continued.) 
and supervision ; (5) safety measures. 

In pre-war days, some companies took the oppor- 
tunity afforded by foremen’s conferences to indicate 
selling plans and problems by including in the MECHANICAL ENGINEERS. 
group those members of the staff who were respon-| Tue programme of general and informal meeting: 
sible for marketing and those concerned with manu- | of the Institution of Mechanical Engineers, to be held 
facture, and such conferences might be addressed | this autumn and winter in the Institution building at 
by the sales manager. Subsequent meetings would | Storey’s Gate, St. James's Park, London, 8.W.1, has 
then be devoted to production problems and to recently been issued. It is intended to commence each 


- : ting at 5.30 p.m., ‘ j 5 anes 
personnel aspects arising from the new selling meeting at 5.30 p.m., but should it be found necessary 
mae |to change this time, due notice of the alteration 
policies and programmes. 


j Although a few firms will be given. The session opens with an informa! 
have found in the war an excuse for dropping all | meeting, to be held on Friday, October 9, when a 
training measures and conferences, others, not | discussion on “* The Training Activities of the Ministry 
previously interested, have found meetings with | of Labour ” will be introduced by Mr. E. Watson Smyt! 
foremen essential and invaluable in ensuring a|On Friday, October 23, Colonel 8. J. Thompson. 
common understanding of new production require- | DS.O., M.I-Moch.E.. will deliver his Speteeatial 
ments and the new regulations for controlling address on Boilers— Past and Present.” ~The Thoma: 
labour. The rapid succession of Government aay paar Pee, ap ete on Friday, Novem 
Orders regulating the supply of materials and the Sas ©, by See ey eee, DS. eee E.. 
. . . od Bs who has chosen as his subject “ Recent Developments 
employment of labour has shown the desirability | in Refrigeration.” On the following Friday. namely. 
of giving clear, simple, and concise explanations to | November 13, an informal meeting will be held, and 
those responsible for carrying out instructions. The | on November 20 two papers will be read and discussed 
changing character of labour conditions has made | @t a general meeting. These are “ Caustic Embrittk 
it more necessary than ever to have a common | ™ent,” by Mr. E. Ww. Colbeck, M.A., Mr. 8. H. Smith. 
policy, a uniform practice in execution, and a BSe., and Mr. L. Powell, B.Se., and aeemen of 
standard of supervision fitted to the times | Boiler Tubes,” by Mr. T. Henry Turner, MSc. The 
meeting on Friday, December 11, will be an informa! 
The second type of conference is the general and | one and at the general meeting, to be held on Friday. 
more formal meeting, which has a lecture as its| December 18, two papers will be presented. The first 
backbone. These conferences differ from the | of these is entitled “The First Gas-Turbine Loc: 
specific kind outlined above in that they are usually | ™°V'Ve. by Dr. Adolf Meyer, and the second, * A 
held outside normal working hours, although every | fe ee: ee a. 5- ee Speen, 
facility is given by the company in providing | The opening meeting of the new year will take plac 
accommodation and financial support. There 18/ on Friday, January 8, 1943, when Mr. C. C. Pounder. 
no attempt to accomplish any specific piece of |M.I.Mech.E., will deliver the Thomas Lowe Gra 
work; membership is restricted to staff and fore- Lecture, entitled ** Some Types of Propelling Machine: 
men; and attendance is optional. Such meetings Available to Shipowners.” The meeting on Frida: 
might comprise the whole of the supervisory force | J#2uary 15, will be an informal one, and at the geners 
of a large company, or might be confined to the | ™°etimg to be held = Friday, January 22, Mr. S. A 
relatively fewer foremen in a smaller firm. In Couling, A.M.I.Mech.E., will present a paper on * Pra: 
: Satin a S eailiedinen bi sol tow the | tice and Experience in the Production of High-Spee 
scans cases t e Ee "rence 1s arranged Dy the | Helical Gears, with Speaial Reference to the Elimin: 
Foremen s and Staff Association, where this exists. | tion of Transmission Noises.” The last two meetings fo! 
According to local circumstances, the meetings | which arrangements have been made so far will take 
commence either immediately after a canteen tea | place on Fridays, February 12 and 19. The first wil 
interval following the normal closing of the works, | be an informal meeting, and the second will be tlh 
or after the foremen have had time to go home and |#"nual general meeting of the Institution. At th: 
return. Such meetings can be partly of a social | COMClusion of the business at this meeting, Mr. K. 


; 7 svihiliter ix, | Lurie, M.A., A.M.I.Mech.E., will present a paper on 
character, and permit a good deal of flexibility in| .’c oe Textile Finishing Machines.” The subjects t 
constitution, and conduct. 


. . The chairman not | be discussed at the informal meetings on November |) 
infrequently is a foreman, elected by the group or | and December 11, and on January 15 and February 12 
taking his turn in rotation. The directors and! 1942, will be announced later. . 
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NOTES FROM SOUTH AMERICA. 


3naziL’s declaration of war upon Germany and 
Italy, which was not unexpected, should help in the 
arra gement of inter-American convoys on the Atlantic 
Coas:, and may also affect vitally the policy of Argentina 
and Chile, the two principal non-belligerent countries 
stil! remaining in South America. The President of 
Chi! has been invited to visit Washington, upon whose 
goo: twill Chile’s economy largely depends; and this 
vist, combined with the progress of the United States 
offensive in the Pacific, which lessens the r to 
Chile’s long coastline, may lead Chile to cast in her lot 
with the Allies. Argentine policy is still obscure, but 
Aryentina is hardly likely to remain aloof from con- 
certed Pan-American action, particularly as, at present, 
she does not share in the greatly increased assistance 
given by the United States to Brazil and other countries 
in the matter of armaments, Lend-Lease facilities, ete. 

Meanwhile, inter-American trade continues to be 
severely restricted because of the shortage of shipping 
and fuel. In this respect, Argentina particularly is 
feeling the effects of neutrality. The building-up of 
a merchant fleet has been largely offset by the fact that 
Argentina has given de facto recognition to the German 
blockade of the East Coast of North America by pro- 
hibiting Argentine vessels from sailing to ports on that 
coast, and trade with the United States is inevitably 
declining. The shortage of key imports in Argentina 

is, indeed, throughout South America—must lead 
to an even more pronounced rise in the cost of living 
and an enhanced scramble for machinery, motor- 
vehicles, ete. This is resulting in increased Govern- 
ment rationing, etc., and, in addition to the Argentine 
Committee set up to control supplies of iron and steel, 
20 per cent. of all rubber stocks have been declared a 
national monopoly, while the consumption of petrol 
has been limited by restrictions on its sale and on the 
speed of motor-vehicles. Wood is gradually replacing 
coal and oil as fuel, and the recent Note addressed to 
the Argentine Government by the railway companies 
listed further expedients, additional to the cutting of 
services, which must be resorted to because of the 
shortage of fuel. The Note contended that the rail- 
ways should no longer be expected to adhere under pain 
of penalties to the strict letter of the regulations, and 
that their responsibilities should be limited by definite 
Government recognition of the situation of force 
majeure, or at least by certain specified changes in the 
general regulations. The view was expressed that 
there appeared to be only two possible courses, firstly, 
the speeding up of national production of mineral 
combustibles, and, secondly, the use of substitutes ; 
ilthough rationing of consumption of the former 
would be necessary owing to the technical impossibility, 
n many cases, of tsing substitute materials. The 
rationalisation of distribution would be fully as im- 
portant as the acceleration of production ; for example, 
the great timber fuel reserve of the Chaco would be 
iweless without the requisite facilities for transpor- 
tation te consuming centres. Rail transport must 
necessarily be the principal medium for meeting this 
emergency. The transport capacity of the railways, 


— 


to issue Public Works 5 per cent. Bonds, 1942, up to 
a total nominal value of 33,000,000 pesos (say, 
4,500,0001.) to finance the execution of important 
public works, including roads, public buildings, sani- 
tation, the purchase of lands and repairs to premises 
on behalf of the Ministry of Defence, waterways, and 
railway extensions. The programme also provides for 
expenditure upon an ordnance survey as well as a 
hydro-electric survey. 

Bolivian mining and transport for mine products 
are being intensively developed with the help of large 
United States credits. A construction project begun 
during 1941 was a reservoir, with a capacity of 8,000,000 
litres, to be built by the Bolivian Power and Light 
Company, which is expected to provide La Paz with 
a water supply adequate for all purposes. An agree. 
ment has been reached between the United States and 
Mexico, covering a 6,000,000-dols. credit to aid in the 
establishment of a steel plant at Monclova, in the 
State of Coahuila, Mexico. The loan will cover the 
cost of equipment, materials and services in the 
United States. An agreement has also been reached 
whereby the 30,000,000-dols. Mexican highway credit, 
already authorised, can be applied in instalments not 
exceeding 10,000,000 dols. annually to expedite the 
completion of roads under construction, including the 
Pan-American Highway from Mexico City to the 
Guatemalan border. Indeed, the completion of this 
Highway, right through Central America to Panama, is 
being placed by the United States on an urgent basis. 
It is also reported in Mexico City that an American 
group of financiers has purchased full control of 
“La Consolidada,”” the Mexican steel concern, which 
turns out relatively light products, such as 40-lb. rails, 
concrete-reinforcing bars, etc., and now operates the 
only wire-drawing plant in Mexico. It is hoped to 
expand the company’s electrical business also. 

The Chilean State Railways have been authorised to 
purchase rails and accessories from United States 
manufacturers to the value of 14,000,000 pesos. In 
addition to the recent proposal to appoint a Commission 
in Chile to examine the best means of nationalising 
passenger transport and the electric power industry, 
the Government now finds it necessary to propose also 
to enforce economies in the consumption of electricity 
and gas; while, due to the acute shortage of tin-plate, 
there is now official control of all factories employed 
in the canning industry or in the manufacture of 
articles of tin. The Chilean Government has reported 
to the United States authorities that Chilean industry 
will require a minimum of 108,000 tons of iron and 
steel in the coming year, tin-plate requirements not 
being included. An Emergency Law has been passed 


CHEMISTRY AND AGRICULTURAL 
RECONSTRUCTION.* 


By Sm E. J. Russe.r, D.Se., F.R.S. 
(Continued from page 198.) 


Ir must be admitted that agricultural chemistry 
has never been able to repeat its first great triumph 
or to do anything quite as revolutionary and far- 
reaching as the artificial-fertiliser industry proved to be. 
It sounds paradoxical, but there is an element of 
truth in the statement that while agricultural science 
was undeveloped its applications to practice were very 
successful ; but the applications to practice have not 
kept pace with the remarkable developments of agri- 
cultural science that have taken place in recent years. 

Difficulties of Applying Science to Agriculture —The 
chemist can hardly be expected to obtain, in agri- 
culture, the impressing triumphs he has secured in 
industry. The reason is simple; in industry all pro- 
cesses and agencies are completely under control ; 
a machine can be made as big as one likes and output 
can be pushed up to astronomical dimensions ; how to 
dispose of the goods at the end is, of course, another 
matter which, however, has nothing to do with the 
chemist. But in agriculture neither the processes nor 
the agencies are under very much control. In spite 
of a century of efforts, grains of wheat still remain 
much as they were; there is not the slightest indi- 
cation that we could ever hope to get them as big as 
apples, or that bullocks could be made to grow as big 
as elephants or as little as sheep. The situation might 
change if some glandular excretion should be discovered 
that would cause gigantism in animals, and we certainly 
cannot deny the possibility, but nothing of the kind is 
within sight and so for the present we must accept 
existing limitations of size, or something near them. 
So with the time and rate of reproduction. 

Each crop takes a certain time to complete its life 
cycle from seed to finished plant, and though for some 
varieties the period is shorter than others it is generally 
true that one cannot artificially shorten the period to 
any great extent. When this is done by crossing 
with a shorter-period variety, which is the most 
promising method, there is not infrequently a fall in 
yield, which, however, may be more than balanced 
by the reduction of losses incurred in the later period 
of growth. Further, the times of seeding and of harvest 
cannot be much changed ; there is some latitude, but 
in the main, the calendar. of operations is out of our 
hands. Devices such as the boxing of potatoes or the 
vernalisation of grain may enable sowing to be later, 











in Chile conferring very wide powers upon the Presi- 
dent to deal with war-time economic problems, including 


but the biggest change within sight is that autumn 
varieties might be sown in spring. 
Finally, the seasons perpetually elude all attempts 





intervention in the general economy and trade of the 
country, public works, the iron and steel industries | 
and merchant shipping. | 
Due to the petrol shortage in Brazil, the use of private | 
cars was prohibited as from July 19, and maximum 
prices have been fixed for the sale of petrol, motor 
spirit, kerosene, fuel oil and Diesel oil. Because of the | 
shortage of foreign coal, and because it is not possible 
to use more than 40 per cent. of Brazilian coal in 





however, has definite limits, and the lack of spare 
parts, and of the materials from which they might be 
made, is a further complication. 

An authoritative analysis issued in Argentina, 
dealing with the fuel shortage, describes as alarming 
the prospects for industrial establishments and public 
utility companies dependent exclusively, or to any 
considerable extent, upon supplies of coal and fuel oil, 
Diesel oil and gas oil. It is stated that, in the 20 years 
from 1922 to 1941, Argentina’s consumption of all 
fuel substances expanded from the equivalent calorific 
value of 5,263,000 tons of petroleum to 10,364,000 tons. 
The increased consumption of fuel since 1922 is due 
almost entirely to the expansion in industrial produc- 
tion and increased automobiie consumption, the fuel 
requirements of the railways having remained sub- 
stantially unchanged. Imports of fuel and lubricants 
for the first half of 1942, compared with 1941, fell from 
1,413,000 tons to 1,052,800 tons. Although imports 
of machinery and vehicles were practically unchanged 


producing gas, measures are to be taken to reduce the 
consumption of gas and electricity. Among other 
restrictions resulting from present importing difficulties, 
is a requirement that 50 per cent. of substitutes for tin- 
plate shall be used for the packing of certain products. 
All stocks, imports and consumption of steel plates must 
now be declared to the authorities. A company with a 
provisional capital of 40,000 contos (500,000/.) is to be 
formed, early in 1943, to erect a cement-manufacturing 
plant near Campos, in the State of Rio de Janeiro. 
The necessary machinery will be purchased in the 
United States, and it is hoped to commence production 
by the middle of 1943 with an initial output of 16,000 
bags to 18,000 bags a day, to be increased later to 
19,000 bags daily. 

The fuel shortage is leading to intensified coal pro- 
duction in Brazil; the output from the two largest 
coal mines in the State of Rio Grande do Sul during 
January-May, 1942, amounted to 510,000 metric tons 








volume at 27,500 tons, the increase in cost caused 


the value to rise from 27,716,000 pesos to 67,113,000 


pt sos, 

The Argentine Chamber of Deputies has approved 
the expenditure of 25,000,000 pesos (about 1,300,0007.) 
on the construction of railway branches in Mendoza, 
to connect oil wells and coal mines with the main 
railway lines. It has also approved the treaty with 
Bolivia for the construction of a railway connecting 
Yacuiba, Santa Craz de la Sierra and the Bolivian 
mining town of Sucre. The treaty also covers the 
building of an oil pipeline from the Bolivian oilfields to 
the Argentine town of Oran. The Argentine Minister 
of War has announced the proposal to set up an 
organisation to develop the production of zine, alu- 
minium and special steel at Rio Tercero in the province 
of “érdoba. In the neighbouring republic of Uruguay, 
the Couneil of State has empowered the Government 





—an increase of 110,000 tons over the corresponding 
period of 1941. The total output of coal in Brazil last 
year was 1,400,000 metric tons, but it is estimated that 
the coal-washing machinery imported from the United 
States will enable production in the State of Rio Grande 
do Sul alone to be increased this year to 1,500,000 tons, 
as against 1,100,000 tons in 1941. Anincreased demand 
for mining machinery is also foreshadowed by the 
expansion in output of precious and other metals. The 
output of the Brazilian gold mines in 1941 was 4,082 
kilos, mostly from the State of Minas Geraes, where the 
St. John Del Rey Mining Company produced 83-6 per 
cent. of the total Brazilian output and the Companhia 
Minas da Passagem, 9-2 per cent. Brazil is also 
importing machinery from Uruguay for the mining of 
copper in the State of Rio Grande do Sul, it being 
claimed that within ten months the output should be 
sufficient to meet internal copper requirements. 











at control and even at forecasting. In Continental 
regions there are more regularities than here, but our 
insular climate is beyond present hope, and a good 
meteorologist can give a reasonable forecast for a few 
days only. However, all hope need not be abandoned. 
At our various experiment stations, and particularly 
at Rothamsted, there are great accumulations of data 
showing how the different crops grown in various ways 
have reacted to seasonal conditions. It seems possible 
to hope for forecasts on the lines that, if the rainfall 
in the various months deviates to a given extent from 
the normal, the crop yield will probably deviate to a 
stated extent from the average. There is the compli- 
cation, which may present an insuperable difficulty, 
that the complex of meteorological factors determining 
plant growth is not sufficiently represented by any 
single factor such as rainfall to make such a forecast 
possible. If, however, this could be done, it would 
open the way to insurance for crop yield on the condi- 
tion that the farmer had taken certain agreed steps. 
But it must be admitted that this is not in sight. 

The application of science to agriculture presents 
certain difficulties which might be overcome, or at 
least mitigated, by central administrative action. 
One set of troubles arises from the intense specialisation 
which has become a characteristic of modern science. 
The first workers at the research stations came from the 
agricultural advisory and teaching services and conse- 
quently had a working knowledge of agriculture 
derived from direct contact with farmers and efforts 
to help them on their own farms. Their science was 
not usually of a high order, but they achieved such 
pioneering success that when the Corn Production Act 
was repealed in 1926 the farmers of the country through 
their union asked the Government to devote 1,000,0001. 
to agricultural research. This meant a great expansion 
of staff of the research institutes and the new workers 
came and continue to come straight from the univer- 





* Messel Lecture delivered before the Society of Chemi- 
cal Industry following the presentation of the Messel 
Medal to Sir E. J. Russell (Director, Rothamsted Experi- 
mental Station) at the annual general meeting of the 
Society, held in London, on Friday, July 10, 1942. 
Abridged. 
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sities as specialists; they usually are from town 
secondary schools and have a good knowledge of their 
subject, but know nothing of agriculture or even of 
country life. This course has become necessary because 


the agricultural colleges cannot be expected to give | 


specialised scientific training. Then comes the problem 
of building up the requisite background of agricultural 
knowledge, and this has proved difficult in practice. 
The great degree of specialisation reacts on the work 
itself. The initial problem may be fairly simple and its 
relation to other branches of science readily perceived. 
As the work goes on, however, it necessarily becomes 
narrower and unless special care is taken the worker 
tends to lose touch with others and even with the pure 
science from which he had started ; so that a specialist 
in 1942 may be basing his efforts on the pure science of 
1922 or even 1912. This intense specialisation and 
resultant losing of touch lies at the root of som> of 
our troubles to-day. 
they are not properly appreciated and talk much of 
the “ frustration of science.’ Much of the trouble 
arises from the specialist's difficulty in explaining his 
purpose and his results. It is not his fault; he has 
frequently specialised from his childhood upwards and 
acquired little general education or knowledge of 
English or of the art of exposition. The schools blame 
the universities, the universities declare themselves 
helpless, and the trouble will continue until one of them 
takes a firm stand and refuses to give an honours 
degree to an arts student who knows nothing about 
science, or to a science student who lacks a decent 
knowledge of English and of another language. 
Another great difficulty is the rapid senescence of the 
research faculty. If we may judge by the testimonials 
of professors and the large numbers of Ph.D’s and 
D.Se’s turned out by our universities, the research 
faculty is fairly widespread among young people ; but 
only the exceptionally gifted retain it for long. 
most unusual for a man to strike a new line of work 
after the age of fifty and for many the curtain falls 
sooner. This does not mean, of course, that they 
cannot do useful work; they may go on developing 


Specialists often complain that | 


It is | 


theses that they had started in their creative period | 


and may obtain valuable results right to the end of 
their lives. Only the very gifted, however, can go on 


evolving new ideas and applying to their development | 


the rich experience gained by years of labour. 

Closely allied to this trouble is the weariness that 
sometimes comes on a man before his work is finished, 
so that it is not completed or written up properly 
for publication; it is either filed away for a later 
effort (which is rarely made) or published very incom- 
pletely in some Congress proceedings to secure priority. 
Considerable sums of public money spent on research 
never yield their full value because of this failure to 
complete and publish it. These difficulties are more 
pronounced at a research institute than in a university, 
where numerous teaching and administrative duties 
afford scope for those qualities of judgment and experi- 
ence which ripen and mellow as the creative research 
faculty recedes; but they affect all research, and 
several ways can be suggested for meeting them. 
One is to ensure a constant succession of young people 
straight from the degree course, and therefore primed 
with the most recent knowledge, and to put them on 
to some of the problems and see what comes of it. 
They at any rate will bring in new ideas and new 
methods—and these are, of course, the breath of life 
to research stations. In my view, the best method of 
overcoming the various difficulties is to facilitate and 
encourage movement from one service to another ; 
particularly from research to advisory duties, and 
from Empire to home service, and vice versa. 


|have often given little or no 


Looking back one can now see that the application ; 


of science to practical farming problems would have 
gone farther had the research service from the outset 
been more closely linked up with the advisory service 
and with the Soil Survey. The research officer would 
have been periodically projected into a wider field and 
gained new experience, and the adviser would have 
had the intellectual stimulus of a constant succession 
of new ideas, useful and otherwise, that he could either 
assimilate or abandon. Staleness, the béte noire of the 
research station, could have been minimised. These 
difficulties are not insuperable, and at Rothamsted we 
claim to have overcome them largely by various devices 
for keeping all sections of the work in touch, and by 
maintaining close contact with the problems of the 
farmer and the agricultural manufacturer. 

A new administrative body has now been set up, 
the Agricultufal Research Council, on the lines of the 
Medical Research Council and the Department of 
Scientific and Industrial Research, and it may be 
expected that this will exercise much closer control 
of the institutes than has existed in the past. Time 
alone can show how far central organisation of research 
is effective. The greatest discoveries of the past have 
been achieved where the scientific worker has had 
complete freedom, sometimes even in the face of high 
expert opinion; it would be easy to compile a list of 
investigations turned down on a priori grounds by an 
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expert committee, but which nevertheless proved 
very fruitful; conversely, subjects favoured by experts | 
result. This is only 
another way of saying that experts are after all human 
and liable to errors in judgment. Obviously public 
money cannot be squandered on freak investigations, 
but it is essential to encourage the enthusiasm that 
overcomes all obstacles and achieves success in the 
face of apparently insuperable difficulties, and to retain 
the liberty which alone can ensure the constant advance- 
ment of science. 

This disparity between the successful pursuit of pure 
science and the failure to make use of the knowledge 
thus gained is not peculiar to agriculture; it appears 
also in other branches of our national life, especially in 
Governmental activities. British pure science is at 
least as good as any other and certainly better than the 
pure science of Nazi Germany. Yet one regularly 
hears the complaint that the use of science by our 
Government Departments for the war lags behind that 
of the Germans, that our designs and inventions are 
inferior, also that we fail to work out new ideas of 
strategy and new tactical combinations. I do not set up 
as a military expert, and I offer no opinion, but at 
least one can say that in science as applied to the war 
we do not possess the same lead as we have in pure 
science. Wherein lies the fault? Do we specialise 
too much and so lose inventiveness and resourceful- 
ness ? Is pure science getting into realms of unreality | 
and so working towards its own undoing, like the philo- | 
sophy of the Schoolmen in the Middle Ages ? Obviously 
we must find some solution to this problem. 

In one direction the application of science to practice 
proceeds much more successfully. Some of the large | 
industrial concerns have highly efficient research 
organigations for the solution of their problems; | 
one need mention only Imperial Chemical Industries, 
Burroughs Wellcome, Boots, Lyons, and the General 
Electric Company ; but there are many others. These 
organisations have many successes to their credit and 
the reason, I think, is the very intimate link between | 
the research department and the producing unite— | 
much closer than has been achieved in the loose- 
knit organisation of agricultural research. We can, | 
I am sure, learn a great deal from the large industrial 
research organisations and it would be good to see them 
represented on the central councils that now regulate 
State-supported research. 

(To be continued.) 





| 
| 

H.M.S. Hurricane.—H.M. destroyer Hurricane, 
originally built for the Brazilian Government, was hit | 
in an air raid during 1941 and sank in shallow water. | 
She was successfully refloated and refitted, however, | 
and during the past seven months has safely escorted | 
450 merchant ships across the Atlantic. ! 
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PARAFFIN WASHING PLANT FOR 
MACHINE PARTS. 


THE equipment shown in the accompanying illus 
tration is an example of one of the forms of paraffin 
washing plant manufactured by Messrs. Hopkinsons 
Limited, Huddersfield, for cleaning machined com 
ponents during manufacture and assembly and after 
dismantling following a test. The plant illustrated 
embodies the experience gained from earlier designs 
and the particular example is one of a batch recently 
supplied to a firm manufacturing aero engines. The 
actual washing is done by a spray of paraffin discharged 
at a pressure of about 15 |b. per square inch from the 
gun seen lying on the table. The parts to be treated 
are placed on the sparred table and splashing is pr 
vented by the curved hood. The table has a surfac: 
of 9 ft. by 3 ft. 3 in., and the height to the top of the 
hood is 6 ft. 6 in. The underside of the table at the 
ends is fitted below the spars with sloping trays, which 
catch the washing paraffin, dirt and fine swarf and 
drain it into a central sump 3 ft. square by | ft. deep 

The dirty oil from the sump overflows through a 
strainer into a collecting tank. This is formed in a 
tank 2 ft. 4 in. by 2 ft. 8 in. in plan by 1 ft. 10 in. deep, 
which is divided by a vertical partition. The tank 
the left below the table, the front 
part being the dirtv-oil tank and the back part the 
clean-oil tank. The strainer under the overflow pipe 
from the sump can be identified to the right of 
the dirty-oil tank and to the left of it is seen the 
motor of a vertical-spindle centrifugal pump, which 
transfers the dirty oil to the inlet of one of Messrs 
Hopkinson’s centrifugal separators through flexible 
hose. The separator effectually removes all suspended 
dirt, small particles of metal, water and all foreign 
bodies of a higher specific gravity than the clean oil, 
and discharges the oil in a clean condition to the clean 
oil tank. The centrifugal separator, of course, has its 
own driving motor. The clean oil is withdrawn by the 
motor-driven horizontal centrifugal pump seen under 
the table on the right. This pump has suction and 
delivery pipes 1 in. in internal diameter and runs at 
2,800 r.p.m., its capacity being about 400 gallons per 
hour with drowned suction and a delivery head not 


| exceeding 10 ft. The pump delivers to the spray gun 


through a special braided metal hose, which is suffi: 
ently flexible to give the operator complete freedom 
in the manipulation of the gun. 

The motors are wound for either direct or alternating 
current to suit the supply conditions. It is im 
possible, of course, to give any useful figure for 
current consumption in terms of weight of parts 
cleaned as this varies considerably with the work 
done. Thus, when partly-dismantled engines have to 
be washed the amount of sprayed oil is less per pound 
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than when a large number of light, small and intricate 
parts have to be cleaned. The makers claim, how- 
ever, that the plant will effect reductions in costs and 
result in a saving of oil, while giving thoroughly 
effective cleaning. The form of the plant can be 
aried from that shown. For example, the hoods 
may be rectangular in shape and the table may have 

perforated steel surface instead of the hardwood 
shown in the illustration. For washing such 
heavy parts as engine cylinder blocks, which have to 
he transported on roller conveyors, the table can be 
formed of similar rollers, the work then being passed 
nto and withdrawn from the chamber through sliding 
oors fitted in each end. 


slabs 








SALVAGE ON THE L.M.S. RatLway.—During the last 
12 months the London Midland and Scottish Railway 
-taff at Fleetwood have collected 350,000 steel bands, 
veighing 38 tons, from dilapidated and broken fish 
oxes. In the same period they have also recovered 
} tons of old trawl netting from the sea. Other items 
alvaged for war purposes by staffs at other places on | 
the system include horsehair, granite dust, wool pickings, 
nd 2 tons of discarded electric-torch batteries. 


West HARTLEPOOL TECHNICAL COLLEGE.—The pros- 
tus of the West Hartlepool Technical College has | 
ently been published. The College provides evening | 
d part-time day and evening courses of instruction | 
cading to ordinary and advanced National Certificates in | 
echanical engineering and ordinary National Certificates 


. . : | 

electrical engineering, naval architecture, and building. | 
~~ 

(ther courses prepare students for the London matri- | 


iation and the external London intermediate B.Sc. | 
minations, and for various industrial and commercial | 


on application to the Principal, Mr. R. S. Reed, M.Sc., | 
{.1.Mech.E. 


Classes commence on Monday, September 21. — 











| October 20, 
at University College, Bristol, and, in 1887, entered the | 
In 
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ELECTRICITY SUPPLY 
six months of the current financial year, namely, from 
March 1 to August 31, the Nigerian Electricity Supply | 


of 
in 


25,975,708 
23,534,412 


units 
units 


Corporation, Limited, sold 
tricity, as compared with 
corresponding period of 1941. 

THE LATE Mr. C. P. BANHAM.—It is with regret that 
we record the death of Mr. Charles Procter Banham, 
which occurred in London on August 28. 


staff of the British Thomson-Houston Company, Limited, 
for the past 26 years, was born at Scarborough 
1868. He received his technical education 


works of Messrs. Stothert and Pitt, Limited, Bath. 
1891, after studying electrical engineering at the Royal 
College of Science and the City 


IN NIGERIA.—During the first 


elec- 
the 


Mr. Banham, | 
who had been a member of the commercial engineering 


on | 


and Guilds College, | 


London, he joined the engineering staff of the Brush | 


Electrical Engineering Company. He carried out some 


early experiments in the electric lighti f trains and | 
ip tet ts ete eg me ag *, | this country is known as the 8 E type and has a table 


when the Brush Company sold their French patents to 
Messrs. Alexandre Grammont, in 1892, Mr. Banham 
organised their factory at Pont-de-Cherin, Isére, and 
acted as chief engineer to the firm. In 1864, he returned 
to England to become assistant manager of the Brush 
Company’s works at Loughborough, but, in 1896, went 
to South Africa as mechanical and electrical engineer to 
the Table Bay Harbour Board. In 1911, Mr. Banham 
was appointed electrical superintendent to the South 
African Railways and Harbours, but relinquished this 
position in the following year to become manager of 
the Durban office of the South African General Electric 
Company. Returning to England in 1914, he became 
manager of the Aldershot and District Traction Company, 
but, in 1916, joined the staff of the British Thomson- 
Houston Company, Limited, at Rugby. For 16 years 
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HEAVY-DUTY TOGGLE-ACTUATED 
PRESS. 


Te press shown in the accompanying illustration 
| can exert a pressure of 500 tons and has a bottom 
platen with a surface measuring 5 ft. by 4 ft. Although 
toggle-actuated, it is not readily recognisable as such 

| since the toggles and their operating cam under the 
| bottom platen are cased in. The press is known as the 
| 9 BFA Sheridan heavy-duty triple-toggle press and is 
manufactured in the United States, its distribution in 
| the United Kingdom under Lease-Lend arrangements 
being effected by Messrs. The Sheridan Machinery 
Company, Limited, 74, High-street, Rickmansworth, 
Hertfordshire, this firm having been appointed as 
| agents of the Ministry of Supply for the purpose. The 
| press has been developed for use in aeroplane con- 
| struction, for forming and blanking aluminium-alloy 
sheets. It is also made in a smaller size, known as 
| the 5 SA press, with a capacity of 250 tons and a 
| platen surface measuring 2 ft. 8 in. by 1 ft. 10 in. 
| Referring to the larger press illustrated, it will be 
seen that the head carrying the top platen is mounted 
on four heavy screwed columns which are fitted with 
| traversing nuts actuated through roller chains from 
a motor and gearing mounted on top of the head. 
| The movement of the head thus provided enables its 
position to be adjusted to accommodate different 
| depths of dies, and the finished work to be removed 
| without difficulty or risk of deformation. The motor 
|on the head is controlled by push-button, with stops 
| for limiting the movement. The traversing speed of 
the head is 6 in. per minute, and a micrometer scale is 
provided to facilitate adjustment. The maximum day- 
| light opening is 3 ft. The maximum depth of draw 
| resulting from the movement of the bottom platen is 
5 in., the stroke being 74 in. This movement, as 
already stated, is effected by toggle links, which are 
straightened out by a cam to give the upward move- 
| ment of the bottom platen. The use of toggle mechan- 
} ism enables great pressure to be exerted and gives a 
useful speed variation, so that, on approach, the move- 
ment is fairly rapid but when closing it is relatively 
slow ; by suitably forming the cam a positive “ dwell ” 
can be obtained at the end of the stroke. The normal 
closing speed approaches, as nearly as can be detere 
mined, that of the flow of cold aluminium, and it is 
stated that for this reason the work is produced with 
practically no wrinkling or tearing. 

The lower platen, when used for forming, is equipped 
with four pneumatic die cushions, each independently 
controlled, this arrangement conducing to satisfactory 
work, since it may be necessary to vary the pressure on 
different parts of the die. The alignment of the dies 
during the stroke is accurately maintained. The 
toggle action is operated by the main motor. The 
drive is below the floor boards in the illustration and 
| the only indication of its situation is the curved guard 
over the first-motion gear wheel seen in the right 
hand bottom corner. There is a mechanical overload 
release. The press normally operates at a speed of 
10 impressions per minute. Besides forming by 

| double-acting dies with pneumatic die cushions, form- 


|ing may also be done by the comparatively recent 
| method of employing a rubber bolster. Blanking may 
| be done against rubber, or against aluminium ; in the 
| latter case steel-rule dies, consisting of a flexible steel 
blade bent and held to the required contour, are eme 
| ployed. Aluminium alloy sheets up to 4 in. thick may 
| be cut with steel-rule dies. 

The steel-rule method may also be used for gasket 
cutting, for which operation a somewhat different type 
of press from that illustrated is supplied. This press is 
toggle-operated and is made with capacities up to 
1500 tons. The head is not adjustable, since only 
cutting is involved, and the bottom platen is carried 
on circular columns instead of on gibbed slides and 
ways as in the forming press. Other cutting dies may, 
of course, be used, and the press can be supplied 
either with or without automatic sliding tables. The 
most recent model of the gasket-cutting press used in 





surface measuring 4 ft. by 2 ft. 2 in. 





WELDING AND THE WAR EFFrortT.—The Advisory 
Service on Welding of the Ministry of Supply, Berkeley- 
court, Glentworth-street, London, N.W.1, has recently 
issued a memorandum on the inspection of spot welds. 
It summarises the factors which affect the quality of 
spot welding and outlines methods for the control and 
inspection of spot-welded work. The Advisory Service 
has also produced a poster to be displayed in welding 
shops. The object of this is to encourage arc welders to 
assist in speeding up production and saving material. 
Copies of the memorandum and poster are obtainable on 
application to the Advisory Service, which exists to give 


iuninations. Copies of the prospectus may be obtained | he was in the contract department and since 1932 had | advice to Government departments and contractors on 


represented the company on certain committees of the | the design and manufacture of welded stores and to assist 


British Electrical and Allied Manufacturers’ Association. 





contractors to obtain the highest rate of output. 
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BRITISH STANDARD 
SPECIFICATIONS. 
Tue following specifications of engineering interest 
have been issued by the British Standards Institution, 
Copies are obtainable from the Publications Depart- 


THE FIREPROOFING OF TIMBER. | 


No ordinary building material will withstand the 
action of fire without deterioration and on approaching 
the temperature in a burning building, which lies 


usually between 700 deg. C. and 900 deg. C., steel ape , 
girders will soften and buckle while even stone will | ™ent of the Institution, 28, Victoria-street, London, 


disintegrate more or less. Most timbers will be ignited 8.W.1, and, unless otherwise stated, the price is 2s. net. 
at a temperature of about 350 deg. C., but their | F 2s. 3d. including postage. 
resistance to fire can be increased by various fireproofing Phosphor Bronze Ingots and Castings.—Four new 
treatments, so that they are able to withstand tempera- war-emergency specifications, numbered 1058 to 1061- 
tures of 700 deg. C. and upwards for considerable | 1942, and covering, respectively, phosphor-bronze 
periods. Even when treated by the most effective | ingots and castings and leaded phosphor-bronze ingots 
methods, however, timber will be destroyed if exposed | and castings, have recently been issued. The four 
= A, ng sree for . — ons by a specifications, which are published in a single cover, 
ce re-resistant is a better term than re-| have been drawn up as a result of a uest received 
proof’ for treated wood; the latter term, however, | from the  ~-satfnA of Economy ae the Ministry 
is that usually employed in the building industry, and | of Supply pointing out the necessity for economy 
its implications as applied to timber are generally in the tin used in cast-copper alloys. One of the 
oe ee ae ~~ for ne ee oe | qualities of phosphor bronze, namely, that covered 
istance of timbers are often employed. e first | by specifications Nos. 1058 and 1059, corresponds to 
consists in impregnating the timber thoroughly with @| the phosphor bronze dealt with by B.S. Airoraft 
special liquid or solution, and the second involves | Specification No. 2B8, and containing 10 fer cent, 
coats, the surface of the timber with a fire-resisting | of tin. The use of this quality is restricted to aircraft 
——— ant ye pel stata, tial es — ne | — — gory ee: = 
ae sflet issued 1 bly 9 | quality, that covered by Nos. an » provides 
Lecdan ERA bb gotiel ont et ie one flee ee ee ae ae ee 
4 » Bat, § | namely, from 6-5 per cent. to 8- r cent., the 
various impregnating liquids in rendering timber fire | ranging from 2 pA peg to 5 per ba In the past 
of 0 tangentets aameaied Belew fick 9) seu oe | nee eae en, eee 
we “| general engineering and maintenance wor ut it i 
composition of the timber begins, and this results in | fit that _ many —— such a high tin content is A. 
the evolution of non-inflammable gases which mix | necessary, and, wherever possible, material conformi 
— ~ aa “oy =, ramger | to the lower tin content of Nos. 1060 and 1061 should 
om the heated timber. e Tesuitant mixture OF) he employed. It is recommended that, as far as 
gases so formed is non-inflammable and provides a | practicable, scrap metal should be employed in the 
protective blanket against the attacking flame and | manufacture of leaded phosphor bronze, leaving virgin 
inhibits flame propagation at the surface of the timber. | metal for use in the higher tin content specifications 
Other fireproofing agents, on becoming heated, melt Weter Paints.—A farth e ae 
at a temperature below that at which the timber alone | ,. - th — ad ti 7 ¢ onl pan ee pn eed 
would take fire and cover it with a glaze impervious This - bli — No. phat mips: now been issued. 
to air which, of course, is essential for combustion. i ms recs oe | Resi ass eke cee ants 
The decomposition of yet other fireproofing agents is | a Ged take oft a ney use. e materi = 
accompanied by the absorption of heat to such an| ‘ ~ —y eye = ble eon pate pe and 3; 
extent that the igniting flame is cooled sufficiently | 7). — ific p aeaggeree ‘ae ead ‘i ay oe 
to be extinguished. Lastly, such fireproofing agents | Soee” ae ny f the 1 b ea nace 4 < g 
as ammonium phosphate induce the rapid formation of ors ~ ag 2 - ae 4 “cae ae by 
a heavy layer of charcoal on the surface of the timber +y saciientl ry a onal —. I an 
and this excludes air and prevents further combustion. fi < Pg = oy , ~ ~~ colour and 
The disadvantage of many chemicals capable of yor. ' be et eee poe Penang — — 
rendering timber fire resistant is that they tend to eae padi. meg Sgn to dry-rotting, and 
cause the wood to rot, especially if used in high | om gees ae aes r netere and general 
concentrations, and that they also corrode iron. | papers h hae pote, on " gee os 
Furthermore, impregnating chemicals should not be | Y8™0Us methods 0 tentang are included. 
Steel Tubes for Aircraft.—During the past two or 


deliquescent, efflorescent or exude moisture. In this ; ] J 
connection it may be noted that in the period 1898- | three years it has been necessary, from time to time, 


1900 very large quantities of ammonium sulphate were | t© allow a number of relaxations in the requirements of 
used in the United States and in this country for the | the British Standard aircraft specifications for steel 
fireproofing of wood. The results were disastrous | tubes. The series has therefore been revised in order 
from the point of view of corrosion and drastic steps | to co-ordinate these relaxations and to bring the 
had to be taken on this account ; the British Admiralty | Specifications up to date. The specifications cover 
had to remove all treated timber from the ships in | 35-ton steel tubes (No. 3 T.1); 85-ton nickel-chromium 
which it had been used. Actually all water-soluble salts | Steel tubes (No. 3 T.2); 35-ton steel tubes suitable for 
will corrode iron to some extent, but this effect can be welding (No. 27.35); 45-ton steel tubes suitable for 
overcome by the judicious mixing of various chemicals. | Welding (No. 27.45); and 50-ton steel tubes (No. 
Data supplied by Messrs. Imperial Chemical In-| 27-50). The principal alterations concern the require- 
dustries, Limited, show that monammonium and | ments relating to the procedure in the selection of 
diammonium phosphate are good fireproofing agents | Samples for test. The tolerances on tubes have also 
even in low.concentrations, and that they prevent after- | been adjusted. The technical clauses of the specifica- 
glow or smouldering. Moreover, the phosphates of | tions, however, have not been altered to any great 
ammonium have comparatively little corrosive action | extent in any of the more important technical require- 
on metals. The effect on mild steel and wrought iron ments. [Price of each specification ls. net, or 1s. 3d. 
is to cause slight attack during the initial stages with | postage included.) 
the formation, on the surface of the metal, of a thin | 
resistant coating of iron phosphate. This coating pre- 
vents further attack and is the basis of many processes | 


designed to make mild steel rust-proof. With regard to | BOOKS RECEIVED. 


leaching, the ammonium phosphates are, of course, | The British Engineers’ Association. Classified Handbook 
soluble in water and if exposed to water under certain | of Members and Their Manufactures. 1942 edition. 
conditions for a considerable time, a good deal of London: Offices of the Association, 32, Victoria-street, 
the fireproofing agent may be dissolved out. On the| Westminster, 5.W.1. 
other hand, some experiments conducted by Messrs. | Oi! Well Drainage. By Dr. 8S. C. HEROLD. Stanford, 
Imperial Chemical Industries when analysing fire-| California, U.S.A.: Stanford University Press. Lon- 
proofed timber indicate that monammonium phosphate | don: Oxford University Press (Sir Humphrey Milford), 
is held so tenaciously by most woods that only about| Amen House, Warwick-square, E.C.4. [Price 30s. 
20 per cent. of the salt content is extracted by boiling| net.) 
shavings in several changes of distilled water. Sizty Years of Planning. The Bournville Experiment. 
A more flexible and less expensive method of fire-| Birmingham, 30: The Publication Department, 
proofing timber is to coat the surface of the wood when| Bournville Village Trust, Estate Office, Bournville. 
in position with fire-resisting paints or similar com-| [Price 1s.] 
pounds. On the other hand, the degree of fire resist- | Producer Gas Plant for Industrial Purposes. Its Operation 
ance is obviously less than if the timber is impregnated | and Maintenance. London: The National Federation 
throughout its mass. Most surface coatings are thin,| of Gas Coke Associations, 1, Grosvenor-place, West- 
similar to layers of ordinary paint, and, for this reason,| minster, S.W.1; The British Hard Coke Association, 
are unlikely to resist a very high temperature for any| 11-12, Pall Mall, Westminster, S.W.1. Cardiff: The 
length of time. Very thick coatings, while more| South Wales Anthracite and Dry Coal Committee, 
effective, increase the weight of the timber consider-| Cambrian Buildings, Mount Stuart-square. (Price 
ably. The majority of fire-resisting paints depend on| 5s. net.) 
various silicates for their effectiveness, but other com- | ‘he Principles of Field Drainage. By H. H. NICHOLSON. 
pounds, such as powdered asbestos and calcium sul-| London: Cambridge University Press. (Price 12s. 6d. 


phate, are also used. ' net.) 











PERSONAL. 


Dr. G. S. Baker, O.B.E., who has been Superint ident 
of the William Froude National Tank, Teddington. sine. 
it was established 32 years ago, is to retire from the post 
at the end of this month, but will remain at Tedi. gtoy 
until he has completed certain research work on hic} 
he is now engaged. He will be succeeded as 8. «rin 
tendent by Mr. J. L. Kent. 

On account of the continued absence of Mr. Dav soy 
Pratr on Government service, the British Che :ica| 
Plant Manufacturers’ Association, 166, Piccadilly 
don, W.1, have appointed Mr. NORMAN NEVILLE | act 
as director. Mr. W. A. WILLIAMS continues to sero as 
acting secretary. 

Mr. A. L. Horner and Mr. J. A. HALL have wen 
appointed members of the Miners’ Welfare Comm = -ion 
in succession to Mr. W. E. Jones and Mr. H. Hi - ev, 
who have resigned. 

Mr. H. C. Bustarp, who has been associated ~ it} 
Messrs. Alfred Holt and Company, Liverpool, f 2 
years, has been appointed general manager to the 
Mercantile Dry Dock Company, Limited, Jarrow -on 
Tyne. 

Mr. H. F. PERKINS, who has been vice-chairman «! 
South Wales Coal Control Board since its establish: 
in 1936, has now been appointed chairman in succe- 
to Mr. B. H. Binper, who has retired. 

Mr. CHARLES CuULMER Hopers, M.LE.E., A.‘ 
Mech.E., chief engineer and manager to the St. Au 
and District Electric Lighting and Power Compu 
Limited, Cornwall, has been nominated chairman of |! 
Western Centre of the Institution of Electrical Engin: «r- 
for the 1942-43 session. 

Owing to increased work, the offices of the Wrow..in 
Lieut ALLOYS DEVELOPMENT ASSOCIATION have |x 
removed from West Bromwich to Union Chambers. ‘5, 
Temple-row, Birmingham, 2. All inquiries and request 
for technical advice or assistance should be addres-«i 
to the manager, Dr. E. G. West, B.Sc. The Association's 
telegraphic address has also been changed = from 
“ Wroughtal”’ to “ Lightaldev, Birmingham.” The 
registered office of the Association, however, remain- at 
25, Bennett's Hill, Birmingham, 2, to which addrv-=. 
all communications for the secretary should = ix 
forwarded. 

The Council of the Liverpool Engineering Soci’ 
announce that they have awarded the Derby Gold Mevia 
to Mr. A. W. Jackson, M.Inst.C.E., M.I.N.A., for his 
paper, “ Details in Ship Construction.” 

Mr. J. Ramsay Geese, B.Sc., will be installed a 
President of the North-East Coast Institution of Engin 
eers and Shipbuilders by Mr. W. A. WOODESON, thie 
retiring President, at the annual general meeting of tlic 
Institution, to be held on October 16. 

The services of Mr. A. GUNN, assistant secretary to tly 
Ministry of Labour and National Service, have been lent 
to the Canadian Government. He will advise and assist 
in the organisation of man power in the Dominion. 


Mr. P. LiescHine, at present an assistant Under 
Secretary of State in the Dominions Office, has been 
appointed Joint Second Secretary of the Board of Trade. 
Mr. P. A. CrUTTERBUCK succeeds Mr. Liesching as 
assistant Under-Secretary of State in the Dominions 
Office. Mr. G. L. WATKINSON has been appointed an 
Under-Secretary of the Board of Trade. 

The offices of the REINFORCED CONCRETE ASSOCIATION, 
LIMITED, have been removed to York Mansions, 94-98, 
Petty France, London, 8.W.1. (Telephone WHIteha!! 
9936.) 

Mr. A. K. McCosu, who has held the position of 
Deputy Controller, Raw Materials, Iron and Steel Con 
trol, since 1939, has resigned in order to devote himse!! 
to the affairs of the coal industry in Scotland, but wi!! 
remain at the disposal of the Control for consultation 
Mr. McCosh is being succeeded by Mayor J. M. CAMPBEI 
and Mr. C. R. WHEELER, who have been appointe:| 
Joint Deputy Controllers, Raw Materials. Major Cam; 
bell has been succeeded as Director for Foreign Ore by 
Mr. D. H. KYLE. 

Proressor R. V. SouTHWwELL, M.A., LL.D., F.R.S., 
Professor of Engineering Science, University of Oxford 
is to become Rector of the Imperial College of Science and 
Technology, London, in succession to Sir Henry T 
Tizarp, K.C.B., M.A., F.R.S. 

Mr. N. E. ALLENDER, A.M.1I.Mech.E., has been ap 
pointed head of the Engineering Department, Walker 
Technical College, Newcastle-upon-Tyne. 





“ Brack List” OF TRADERS IN NEUTRAL COUNTRIES. 
—The Board of Trade inform us that they have issued 
the Trading with the Enemy (Specified Persons) (Amend 
ment) (No. 13) Order, 1942 (S.R. and O. No. 1261, price 
3d.). This contains 303 additions to the “ Black List ” 
of traders in neutral countries with whom it is unlawfu! 
to have dealings of any kind. 
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NOTES FROM THE SOUTH-WEST. 

CarRpirr, Wednesday. 

Welsh Coal Trade.—If the South Wales coal pro- 
duction figure is increased by 5,500 tons a week during 
the present month the men will receive an extra 1s. 6d. 
a week pay under the output-bonus scheme which 
has just been introduced. The South Wales Federation 
have urged the men to ensure that the bonus is earned 
in the coalfield, and it has been stated that there is 
every possibility of getting an increase of more than this 
amount if all parties co-operate loyally. The steam- 
coal market continued to present a very firm tone, 
although the amount of new business that could be con- 
cluded was very small. As a rule collieries were kept 
fully occupied in executing orders already in hand from 
essential users and little coal was available for industrial 
purposes ; the only coals available to meet a keen export 
demand were the inferior sorts which were in slow request 
smong home users. Best large sorts were in good demand. 
The sized classes were only available in small quantities 
and the bituminous small kinds were extremely scarce and 
strong. High-grade dry steam smalls were busy, but 
inferiors were dull. 





NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel Trade.—Practically all plant is being 
operated at its maximum capacity. The shipbuilding 
industry is still one of the largest consumers, but boiler 
makers are also very busy and are specifying freely, 
while the present demand for armour plates is on a large 
scale. Structural engineers are also exceedingly busy. 
Black-steel sheet makers have very heavy commitments 
on Government account. Supplies of raw materials are 
fairly satisfactory, but the quantity of heavy steel scrap 
coming forward is still rather limited. The following 
are the market quotations :—Boiler plates, 17/1. 12s. 6d. 
per ton; ship plates, 161. 3s. per ton; sections, 151. 8s. 
per ton; medium plates, § in. and thicker, rolled in 
sheet mills, 211. 15s. per ton; black-steel sheets, No. 24 
gauge, 227. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 261. 2s. 6d. per ton, all for home 
delivery. 

Malleable-Iron Trade.—There has been little change 
in the malleable-iron trade of the West of Scotland, and 
business continues on steady lines. Orders on hand are 
sufficient to keep plant running fairly well, but makers 
would welcome a greater demand. The re-rollers of 
steel bars are steadily employed, but could easily handle 
more business. New specifications are rather slow in 
coming in. Ample supplies of semies are now held and 
bar-iron makers have good stocks of raw materials 
owing to the collections of railings, which are being 
continued. The current quotations are as follows :— 
Crown bars, 151. 12s. 6d. perton; No. 3 bars, 13/. 12s. 6d. 
per ton; No. 4 bars, 13/. 17s. 6d. per ton; and re-rolled 
steel bars, 171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Scottish pig-iron makers are 
exceptionally busy and consumers are pressing for 


supplies. The blast furnaces in operation are working 
at full capacity and there are no accumulations of 
stocks. Hematite, basic and foundry irons are all in 


strong demand. To-day’s market quotations are as 
follows :—Hematite, 61. 18s. 6d. per ton, and basic iron, 
6l. Os. 6d. per ton, both delivered at the steel works ;: 
foundry iron, No. 1, 61. 5s. 6d. per ton, and No. 3, 
61. 3s. per ton, both on trucks at makers’ yards. 





SALVAGE OF WaAsTE RUBBER.—The Minister of Supply 
has issued the Salvage of Waste Materials (No. 4) Order, 
1942 (S.R. and O. 1942, No. 1770, price 1d.). This pro- 
vides that no person shall destroy, throw away, or mix 
with refuse any waste rubber, except under the authority 
of and in accordance with a licence or direction issued by 
the Minister of Supply. The term rubber includes re- 
claimed rubber, liquid latex, gutta percha and balata. 
Waste rubber signifies worn-out, disused, or discarded 
rubber articles or material, but does not include material 
which is injurious to health or otherwise offensive. The 


Order came into force on September 7. 


LAID-Up S&a-GornG Suips.—Following the passage of 
the War-Damage (Amendment) Act, 1942, the War 
Damage (Business Scheme) (No. 9) Order, 1942 (S.R. 
and O. 1942, No. 1665, price 1d.), has been made pre- 
scribing the form of policy for the insurance of laid-up 
sea-going ships under the Business Scheme. Application 
forms for policies in respect of these vessels may be 
obtained from the Insurance and Companigs Department 
of the Board of Trade, Tufton-street, London, S.W.1. 
The Board will require to be satisfied that the ships are 
not laid up contrary to the national interest. The 
conditions on which policies will be issued are described 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


General Situation.—There are few new features in the 
iron and allied trades, but the slight changes noticeable 
are of a satisfactory nature. Delivery allocations for 
the last quarter of the year are now obtainable and 
priority buyers are placing orders as they secure acquisi- 
tion licences. The aggregate output of iron and steel is 
being maintained at a very high level to meet the un- 
precedented requirements of customers. Although the 
total supply of pig iron is sufficient for all consumers 
difficulty is being experienced in some cases in obtaining 
the qualities most suitable for the particular work on 
which they are engaged. Blast-furnaces are well supplied 
with ore, limestone and fuel. Delivery of steel semies is 
satisfactory but a still greater production of certain 
finished commodities would be welcome. 

Clereland Iron Trade.—¥orge pig is in ample supply 
and No. 3 foundry quality is plentiful though the local 
make is still intermittent and meagre. Preparation for 
the concentration of the light-castings trade has eased 
the demand for foundry descriptions, ample parcels of 
which are readily obtainable from the Midlands. 

Basic Iron.—The situation regarding basic iron remains 
satisfactory. There is still no tonnage for sale, but 
production is maintained at a rate that permits occasional 
small additions to be made to the emergency stocks, 
after the many calls of the maker’s own consuming 
departments have been met. 

Hematite.—Conditions in the hematite branch of trade 
are still stringent but are gradually improving. The 
demand is still considerably in excess of the supply and 
prospects of an enlargement of the make do not improve, 
but the use of substitutes in place of hematite continues. 
The extensive consumption of steel scrap and of refined 
iron is easing the pressure for deliveries of hematite but 
restrictions in the distribution of this type of iron are still 
unavoidable. 

Blast-Furnace Coke.—Durham blast-furnace coke is in 
ample supply, but holders have extensive commitments 
and are not pressing sales while local users have little 
need to buy. The recognised market values are ruled 
by good medium qualities at 44s. per ton, f.o.r. at the 
ovens. 

Manufactured Iron and Steel.—There is no actual 
shortage of semi-finished iron and steel, but re-rollers 
have little tonnage of the latter in hand and would be 
glad to replenish their stocks. Finished-iron firms have 
well filled order books and departments turning out 
heavy descriptions of material are most actively em- 
ployed. Steel producers have as much work in hand 
as they can handle and in some cases are not quite abreast 
of delivery obligations, but there is no serious deficiency 
in supplies for work of national importance. Ship- 
builders’ specifications are extensive and are accorded 
priority attention; there is also a large demand for railway 
material, colliery props and arches. The output of open- 
hearth steel ingots is only just sufficient for customers’ 
heavy requirements and the increased make of special 
qualities of steel is barely equal to the needs of the arma- 
ments works. 

Scrap.—The demand for good heavy steel scrap is 
unabated, but most other categories are in little request ; 
there is a glut of light grades. 





Unrrep StaTres Rams on L.M.S. RatLway.— 
Certain portions of the London Midland and Scottish 
Railway are now being re-laid with steel rails from the 
United States. American rails are only 39 ft. in length, 
as compared with the British standard of 60 ft., and in 
order to avoid an excessive number of joints, the railway 
company have welded two lengths of American rail to 
form 78.ft. rails. On some sections of the main line 
three lengths have been welded to form a continuous rail 
117 ft. in length. 


LiguIp CLEANSER FOR WORKSHOP UsE.—Messrs. Slip 
Products Company, Limited, Ling House, Dominion- 
street, London, E.C.2, have sent us a sample quantity of 
their “‘ Slipclean ” liquid emulsifier and dermatitis pre- 
venter. This product, it is stated, quickly removes oil, 





grease, tar, pitch, fresh paint, etc., from the hands, and 
a few trials made by us appear to justify the claims. 
When using Slipclean, as much as possible of the “oil, 
grease, etc., is wiped off with a rag and a little of the 
cleanser is poured into the palm of one hand. The 
liquid is then thoroughly rubbed on both hands and is 
finally washed off in running water. The cleanser con- 
sists of a blend of solvents, emulsifying liquids, and 
special agents for the prevention of dermatitis and skin 
troubles. It also contains lanoline and petroleum jelly, 
which have a beneficial action on the skin. The cleanser 





on the application form. The premium is that current 
under the Business Scheme, namely, 5s. per cent. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6 p.m., 
39, Victoria-street, Westminster, 8.W.1. Informal 
Meeting. Discussion on “‘ The Education of Engineers,” 
to be opened by Mr. J. Calderwood. Friday, Septem- 
ber 18, 6 p.m. Informal Meeting. ‘‘ Rail Cars,”’ by Mr. 
N. L. Ablett. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Branch: Saturday, September 12, 2.30 p.m., 
The Engineers’ Club, Albert-square, Manchester. Meeting 
in conjunction with the Manufacture Group. ‘“‘ Taps and 
Tapping, with Special Reference to Tough Materials,” 
by Mr. R. R. Whyte. Yorkshire Branch: Saturday, 
September 19, 3 p.m., The Queen’s Hotel, Leeds. Joint 
Meeting with the Yorkshire Association of THe INsTI- 
TUTION OF CIVIL ENGINEERS. Discussion on “ The 
Application of Statistical Control to the Quality of 
Materials and Manufactured Products,”’ to be opened by 
Sir Frank Gill. 

INSTITUTE OF ECONOMIC ENGINEERING.—Sunday, 
September 13, 2.30 p.m., The Waldorf Hotel, Aldwych, 
W.C.2. “ Process Planning,” by Mr. E. W. Barrell. 

INSTITUTION OF THE RUBBER INDUsTRY.—London 
Section: Monday, September 14, 6.30 p.m., Caxton 
Hall, Caxton-street, Westminster, S.W.1. “Why is 
Rubber Elastic ? ”’ by Dr. L. R. Treloar. 

INSTITUTE OF MARINE ENGINEERS.—Wednesday, 
September 16, 5.30 p.m., The Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. Seventh Parsons Memorial Lecture. ‘‘ Reduction 
Gearing for Marine Steam Turbines,”’ by Dr. 8. F. Dorey. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Tron and Steel.—Dr. H. 8S. Houldsworth, K.C., Regional 

Controllér, Ministry of Fuel and Power, recently ap- 
proached Sheffield manufacturers respecting the forma- 
tion of a committee to conduct a campaign in Sheffield 
and district in connection with fuel economy in industry. 
Steps taken by the Sheffield Chamber of Commerce have 
now resulted in the formation of a special industrial fuel 
economy committee upon which the Ministry and in- 
dustrial users are represented. This committee, in turn, 
has elected an action committee which has already 
commenced work. Its object is to secure the co-operation 
of managements, and, through them, of all others con- 
cerned, so that every practicable step is taken to reduce 
fuel consumption while maintaining output. Raw and 
semi-finished materials are available in quantities which 
are adequate to meet the growing needs of the essential 
war industries, and also to afford restricted supplies 
of manufactured iron and steel to industries whose re- 
quirements are considered less urgent. One basic 
material of which little is heard, but which is vital for 
war needs and is in growing demand, is fluorspar. This 
mineral, which is obtained from the old lead-mining 
area of Derbyshire and other isolated regions, is used in 
certain metallurgical processes. Control of its pro- 
duction and distribution has tightened considerably. 
Heating, ventilating, and power-plant engineers are now 
fully employed. Leading makers of ploughs, implements, 
and spare parts, who are making every effort to increase 
outputs, point out that, although it may not "be possible 
to satisfy all requirements immediately, orders should 
be placed early. Agricultural engineers report a sus- 
tained demand for knives of various types, sections, 
beater bars, horse hoe blades, and plough plates. Special 
alloy and high-carbon steels in the form of bars, wire 
rods, plates, and sheets, are in very heavy demand. 
South Yorkshire Coal Trade.—Now that the Barnsley 
miners’ holidays have been concluded, it is hoped that 
there will be uninterrupted production until Christmas. 
Apart from the rising consumption, efforts are being 
made, and will be continued, to improve stocks for winter 
requirements and any special emergency. The house coal 
position is rather more satisfactory in that, despite 
diversions for industrial use, slightly better allotments 
are forthcoming from collieries, but from the merchants’ 
standpoint there remains the difficulty of getting the 
coal from depots to retailers. There is no weakening 
in the market for hards and best steams. With, inland 
deliveries on a large scale, exports are becoming still 
more restricted. Smalls are being taken freely for electric 
power stations, and there is a brisk demand for furnace 
coke on industrial account. 





Marit FoR West AFRICA.—The Postmaster-General 
wishes to remind the public that there is at present no 
air-mail service to West Africa, and that letters to H.M. 
Forces and to civilians in this area can be sent only by 





is procurable in pint, quart, gallon and five-gallon con- 
tainers. 


surface mail. 
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CONCRETE TRESTLE-BRIDGE CONSTRUCTION. 


(For Description, see Page 201.) 35 
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this Journal and other publications bearing some- 
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RURAL AMENITIES. 


For a period of some years immediately before 
the war, a discussion was carried on about the 


columns, of 2} in. in width. Serial advertisements will unification of electricity distribution in this country. 


be inserted with all practicable regularity, but cannot | It was argued that some kind of public body should 
be guaranteed. |be created to control distribution in a manner 


A OR, - |similar to that in which the Central Electricity 
TIME FOR RECEIPT OF ADVERTISEMENTS. 


| Board operates generation and main transmission. 
Classified advertisements intended for | It is very possible that, had the war not intervened, 
in the current week’s issue must be delivered not | °°"™° such authority would have been brought into 
later than first post on Wednesday. Alterations | °*!*tence by now, but the difficulty and rami- 
to standing advertisements must be received fications of the problem involved are clearly illus- 
at least 10 days previous to the day of publica- | trated by the extent of the controversy which the 
tion. Passed proofs must be in our hands proposals engendered. As it is now the fashion to 
» a re otherwise | b+ assume that after the war all public services, and 
correct. Proprietors 2 many private ones, will be brought within the 
themselves responsible for blocks left in their hedsoustll of some grand Government * plan,”’ it 


. = oo ee may be safely assumed that the electricity-distri- 


All accounts are payable to “ ENGINEERING,” Ltd. bution industry has by no means heard the last of 
Cheques should be crossed “The National Provincial | PToposals for its public or semi-public regulation. 
Bank, Limited, Charing Cross Branch.” Post Office| It is presumably the example of the various war 
Orders should be made payable at Bedford Street, | controls that is responsible for the widely-spread 
Strand, W.C.2. | but amorphous notions about future State control 
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TEMPORARY ADDRESS |run the country under the dictates of ministries, 
“ | sub-ministries, and controllers is obvious from every- 
|day experience, but that is not a proof that the 
| system is a good one. Methods rendered necessary 
by war may be far from suitable for the condi- 
tions of peace. The fact that any planning for the 
future must have an economic basis appears to be 
usually ignored. The policy under which the nation 
is now operating is being carried on regardless of 
financial consequences; that is necessitated by 
| paramount war considerations. It would be well, 
| however, if a wider realisation were displayed of 
the fact that this procedure can form no_ basis 
for a successful permanent economy. Unless any 
| planning for the future can propose a system which 
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| obviously strong on the technical side,” is well 
| illustrated by their proposals in connection with 
| electricity distribution. These proposals also form 
|a good example of that neglect of all economic con- 
|siderations which is characteristic of planners in 


|general. The business of the Committee was with 


205 | the open country and rural areas, and the particular 
206 | Tecommendation to which we refer was that “ elec- 
207 | tricity should be made available throughout the 


208 country at no higher price to the consumer than 


in the town.” To do the Committee justice, they 
did not inyent this economically indefensible de- 
mand. It was proclaimed many years ago by 
politicians with less technical knowledge than 
popular appeal. 

Bearing on the Committee’s proposals in connec- 
tion with electricity supply, it is of interest to note 
that they examined witnesses representing the 
British Electrical Development Association and the 
Electrical Commission. We have no information 
about what the witnesses said, but it appears 
probable that the members of the Committee, with 
one exception, entirely misconstrued the technical 
evidence.. Possibly something was said about 
diversity factor and it was then suggested that a 
farm may furnish a useful off-peak power load, thus 
tending to even out the load curve and balance the 
purely lighting demand of many urban consumers, 
It was presumably evidence of this type, or some- 
thing like it, which led the Committee to the conclu- 
sion that ** farms are large consumers of electricity, 
and . .. have resulted in an actual lowering of 
charges to urban consumers whose consumption, 
often for lighting only, is relatively small.” Such a 
point of view would lead naturally to the recom- 
mendation that electricity charges in the country 
should be the same as those in towns. 

An adequate reply to this contention was fur- 
nished by Professor S. R. Dennison, a member of the 
Committee, who presented a minority report. He 
considered that the recommendation was “a mis- 
interpretation of the general sense of the evidence,” 
which had “strongly stressed the importance of 
capital charges in the provision of utility services.” 
It was ‘‘ obvious that the capital costs per consumer 
of providing a sparse population must be very much 
greater than those of supplying a dense population.” 
If the rural areas were to be supplied at the same 
price as urban areas, it could only be by throwing 
part of the cost of supplying the rural consumer on 
to the urban consumer. ‘* Re-organisation of areas 
of supply would not abolish the physical faet of 
different densities of population ; it would simply 
mean that areas of low capital cost per consumer 
would be subsidising areas with high capital costs.” 
Professor Dennison adds that this was definitely 
stated in the evidence. 

The sweeping proposals of the Committee in con- 
nection with electricity supply display either 
ignorance or neglect of existing conditions in the 
industry concerned. They recommend that the 
Electricity Commissioners should prepare a scheme 
for the reorganisation of electricity supply. This 
would cover the standardisation of voltage through- 
out the country ; the conversion of all direct-current 
systems to alternating current ; the standardisation 
of all fittings and wiring regulations ; the rationalisa- 
tion of supply areas ; the standardisation of charges 
throughout the country, preferably on a flat rate 
per unit ; the provision of a supply, within a given 
period of years after the war, to every village of 250 
inhabitants or over throughout the country, and the 
laying of a service line free of charge to every 
dwelling or other occupied building therein. If the 
earlier items of this list are to be consummated 
first, it is perhaps just as well that the “* given period 
of years ’’ for a supply to all villages is not specified 
more closely. It would almost appear that the 
Committee had no knowledge that anything has 
been done in connection with the standardisation 
of voltage, still less of the cost of this activity. To 
refer such a complicated subject as the standardi- 
sation of charges in this casual way to the Elec- 
tricity Commissioners is to display complete ignor- 
ance of the complication of the issues involved. 
Very many distribution systems are operated by 
local authorities which are not likely to surrender 
their rights to an overriding Government body 








without very effective protest. Why a universal 














flat rate is recommended it is not possible to say ; 
it is contrary to the whole trend of development of 
electricity-supply finance. 

The Committee have produced a useful report on 
rural conditions and on measures which might be 
taken to improve them, but have only weakened 
their case by making proposals which, if adopted, 
would constitute a heavy charge on the country as a 
whole at a time when efficient and economic opera- 
tion will be even more than usually necessary. In 
the desire to increase rural amenities the Committee 
do not stop at electricity supply, but include the 
gas industry in their net. They believe “ the con- 
siderable extension of gas supplies to villages is 
possible, probable and desirable * and suggest that 
the Ministry of Fuel and Power and the Ministry 
of Agriculture (in conjunction with bodies repre- 
senting the industry) should examine the possi- 
bilities of extending gas supplies to rural areas, and 
prepare plans. It is quite possible that in the 
future more may be done towards the provision 
of gas grids than has been the case in the past, 
but the considerable capital expenditure which 
such grids represent is much more likely to be 
undertaken in the interests of manufacturing indus- 
tries than for the purpose of supplying gas stoves 
in farm houses. Gas authorities, however, will be 
relieved to learn that they are to have a hand in the 
consideration of plans and that a ready-made Civil- 
Service scheme is not to be imposed on them. They 
may also note with relief that they are apparently 
not to be expected to supply gas to a Welsh farm 
on the same terms as to a house in Manchester. 
The convenience of a gas supply in the countryside 
will not be denied, but a little attention to economic 
possibilities might have suggested that a more 
profitable line of approach might have been found 
in the extension of the present system of supplying 
butane in containers. This possible alternative, 
however, is not mentioned. 

Water is also included in the amenities which are 
to be improved, and the Ministries of Health and 
Agriculture, in conjunction with the industry, are 
to review the situation from the point of view of 
“the provision of a main supply to all towns and 
larger villages not at present supplied.” The whole 
of these electricity, gas and water proposals are 
related to the activities of a Central Planning 
Authority which, apparently, is going to run every- 
thing. Such an authority, in the Committee’s sense, 
may come into existence, although we do not think 
it will; but even if it does, as we said at the outset, 
it will do more harm than good, unless its activities 
are economically sound. We are aware of the fact 
that to some extent such a Central Planning 
Authority is already in existence, and that this 
Report was presented to the Ministry of Works and 
Planning ; but the authority which the Committee 
have in mind appears to be of a different order 
from anything now existing. Even with our war- 
time experience of controls, we should be decidedly 
surprised if the Ministry of Works and Planning 
suddenly issued a ukase to the effect that elec- 
tricity charges were to be equalised throughout the 
country. 

The preservation of a prosperous countryside 
in the future may well occupy the attention of 
the nation, but any plan in which that prosperity 
is obtained by throwing extra financial burdens on 
the towns will ultimately fail. A final point in 
connection with some of these proposals is that they 
seem likely to work against the particular interests 
of rural areas, which the Committee seek to defend. 
They consider that the use of the country as a 
mere place of residence for town workers should be 
discouraged. If, however, they bring all town 
amenities to the country and, by means of indirect 
subsidies, still leave it a cheaper place than the 
town to live in, they will attract even more outsiders. 
The amenities of a town cannot be economically 
given in the country, but, as an offset, country rates 
and other charges are on a much lower basis than 
those of urban areas. The indefensible nature 
of the Committee’s proposals about electricity 
supply would have been more obvious, perhaps, had 
they added the equally logical suggestion that all 
villages should have a public library, the cost of all 








ACCIDENT PRONENESS. 


Factory accidents are not purely fortuitous 
occurrences, the incidence of which can neither be 
foreseen nor controlled. If they were, their distribu- 
tion would follow definite arithmetical rules such as 
are exhibited in cases of pure chance. A simple 
example is given by the tossing of a coin. Ifa large 
number of people, say a million, toss for heads or 
tails, then obviously, on the first occasion, there will 
be 500,000 winners and 500,000 losers. If the 
process is repeated, there is an even chance that 
each winner will toss head or tail with the result 
that 250,000 people will win twice. Equally, 250,000 
will lose twice. With large numbers this process 
may be repeated over many stages so that after, say, 
six tossings there will be 18,000 people who have 
won six times and a similar number who have lost. | 
There will be a tendency for the winners to suppose 
that they have some peculiar personal qualification 
making them persistently lucky and for the losers 
to describe themselves as always unlucky. Actually 
any of them have an equal chance of winning or 
losing next time and the fact that some have a run 
of luck or misfortune has nothing to do with them 
personally. It is an arithmetical necessity. The 
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new to factory life, but this does not make jt 
satisfactory. Apart from the question of suffering 
for individuals, and attendant expense, all accidents 
| delay production in some measure. The question 
of accident proneness is but one item in the broad 
question of accident prevention, or rather, minimisa- 
| tion, in factories, but present conditions have given 
| it a new urgency. The new factory populations are 
necessarily engaged, in the first place, with but little 
individual selection, and it is more than probal|+ 
that the proportion of accident-prone people e1. 
gaged exceeds the normal average encountered j), 
peace-time industrial experience. 

In order to assist works executives in dealing 
with this matter as profitably as possible, the 
Industrial Health Research Board has published 4 
pamphlet entitled *‘ The Personal Factor in Ac: 
dents.”* It forms the third of the Board’s Eme 
gency Reports. The pamphlet does not contai 
new material. It is in essence a summary of th 
conclusions which have been arrived at as a result 
of the Board’s work in this field in recent year. 
Particulars of the various investigations have bee 
published in the past, but this digest of a larg. 
amount of material will be of value to many who, 
at the present time, are certainly not in a positio 





possibility of sustaining an accident in a factory is | 
not a simple yes-or-no chance like tossing a coin, | 
but it is amenable to the same kind of statistical | 
treatment, and it can be shown that some people will | 
necessarily have more than their share of accidents. | 
Examination of many records, however, indicates 
that this is not a sufficient explanation of the dis- 
tribution of industrial accidents. Some extraneous 
factor interferes with the laws of probability. 

An example illustrating this was given by an | 
investigation, carried out before the war, in a factory 
in which women were engaged on machine operations 
in the manufacture of shells. Although, from a 
statistical point of view, the number of workpeople 
concerned was not large, it was great enough to 
indicate that other factors than chance helped to 
determine the results. The data obtained con- 
cerned the activities of 648 women over some 
months. It was found that the number suffering | 
no accident was 448, while 132 had one accident ; | 
42, two accidents; and 26, three, four or five acci- | 
dents. Further observation showed that groups of 
women free from accidents tended to maintain that 
status, while other groups which had previously 
suffered one or more accidents continued in the same | 
type of liability. A probability calculation in this 
case showed that, had the distribution been deter- 
mined by chance, instead of 26 women sustaining 
three to five accidents, the number would have been 
eight. 

The chance of an accident occurring to an in- 
dividual is naturally largely determined by the 
degree of risk to which he or she is exposed. Many 
investigations of the type mentioned above, how- 
ever, have shown that some people are more likely 
to sustain an accident than others. This likelihood 
has been termed “ accident proneness ’’ and is the 
factor which nullifies probability calculations. In 
its broad aspects, the existence of accident proneness 
has probably been realised throughout human his- 
tory, although it has had to wait for a scientific era 
to acquire a name. That people who are thoughtless, 
careless, clumsy or “all thumbs” are more likely 
to injure themselves in mechanical operations than 
those of greater care and finesse must have been 
realised since tools were invented. It is only in 
recent years, however, that investigation has shown 
that this broad and elementary concept is not in 
itself sufficient to distinguish a¢cident-prone people 
from those who are naturally accident-free. Mental 
and physical qualities of a less obvious kind have 
significant bearing in the matter. 

This subject, which has always been of importance 
in connection with factory work, has become of 
increasing moment with the large increase in the 
numbert of people engaged in workshop operations. 
That the enormous increase in the factory popula- 
tion should be accompanied by an increase in 
factory accidents was only to be expected; the 
increase, however, is relative as well as actual. This 














public libraries being pooled and spread evenly 
throughout the country. 








also was, perhaps, to be expected, in view of the 
fact that very many of the additional workers are 


| selection, but they give a useful indication. 


to study any extensive series of reports. 

The question of importance at the moment 
whether it is possible in any way to recognis 
accident proneness so that individuals affected ma 
be employed on operations in which risk of injury 
is small. Various tests have been developed by 
means of which the sensori-motor co-ordination otf 
individuals may be measured, or at least indicated. 
The tests which are termed “ westhetokinetic ” giv: 
a measure of the rapidity and accuracy of the co 
ordination between hand and eye, which is to some 
extent a measure of accident proneness. It cannot 
be said that these tests have been developed to a 
stage at which they form an infallible guide in 
They 
have proved most reliable in connection with 
skilled operations. The whole question of selection 
by means of individual tests has been much studied 
in recent years and a good deal has been done in 
connection with Army recruits. It would be 
difficult, however, particularly from the point of 
view of the supply of suitable observers, to apply 
the method on any comprehensive scale to the 
thousands of new entrants now being brought into 
industrial life. 

The second method of dealing with the matter 
which is mentioned in the pamphlet appears to 
be more generally applicable. This is based on the 
use of accident records. Like an accident itself, the 
severity of an accident is largely a matter of chance, 
and although anyone who is accident-prone may 
suffer more than the average number of mishaps, 
he may be so fortunate that they are all minor. 
This, however, is no guarantee for the future ; the 
next in the series may be serious. It is in virtue of 
this that the pamphlet recommends the keeping of 
records which shall contain information about all 
accidents, no matter how trivial. It is proposed 
that the records should be kept on cards, one for 
each employee. Such a collection of cards, divided 
into packs corresponding to the departments of a 
works, would show at once which accidents were 
the most dangerous, and which department offered 
the most fruitful field for a more detailed investi- 
gation. Further, each pack would distinguish 
the individuals in the particular department con- 
cerned who were most liable to accident, and those 
in the most dangerous departments could be trans- 
ferred to work of a safer type before they had done 
themselves serious harm. Probably all factories 
already keep some type of accident record, but 
frequently only accidents involving absence from 
work are considered worthy of attention. Those 
who are operating factories at the present time are 
keeping records of many kinds and probably do 
not wish this particular type of activity to be added 
to. If, however, an elaboration of a system already 
in operation would assist in reducing the accident 
rate, which is undesirably high, it might prove 
profitable not only in eliminating some suffering, 
but in increasing output. 





* H.M. Stationery Office. [Price 4d. net.) 








_— = 


~~ memmermnae ewe «oma ae se ee OS 


_mameenamaeanak eA oe a 











ENGINEERING. 





213 





SEPT. II, 1942. 





NOTES. 


SCIENTIFIC AND TECHNICAL CO-ORDINATION. 


(HE belief that those responsible for the direction 
of the war effort of this country have not realised 
the importance of science and technology as influ- 
ences which should affect policy has gained many 
adherents during the past twelve months, and it is 
common knowledge that a motion has been tabled 
for discussion in the House of Commons, calling for 
tue early establishment of a whole-time Central 
scientific and Technical Board to co-ordinate re- 

irch and developments in relation to the war 


effort, and to ensure that the skill of technicians | 


and scientists is more effectually applied in the 
mduct of the war. This widely expressed desire 
,ay be regarded as being satisfied in part, at least, 


by three appointments which were announced by | 


the Ministry of Production on Friday last, when 


t was stated that Mr. W. A. Stanier (chief mech- | 


anical engineer of the London Midland and Scottish 
Railway, and immediate past-president of the 
Institution of Mechanical Engineers), Dr. T. R. 
Merton (treasurer of the Royal Society) and Dr. I. M. 
Heilbron (professor of organic chemistry at the 
Imperial College of Science and Technology) had 
been appointed to the Minister's staff as full-time 
scientific advisers. Their field of activity, the 
statement continues, “‘ will be co-extensive with 


the responsibility of the Minister of Production. | 


They will keep in close touch with the scientific 
advisers of the Service and Supply Departments,” 
but ** will not supersede the departmental organisa- 
tions, which will continue to be responsible for the 
examination of new inventions and technical sug- 
gestions in their own fields. They will be responsible 
to the Minister of Production, but will work under 
the immediate supervision of the Lord Privy Seal 
acting on his behalf.”” While the actual selection 
of the three gentlemen named is obviously well 
calculated to cover a wide field of technical and 
scientific endeavour, it cannot be said that the 
designated scope of their activities, and the degree 
of authority with"which they appear to be invested, 
entirely meet the arguments underlying the motion 
to be submitted to the House of Commons. We 


understand that the matter was debated at some | 
length by the Parliamentary and Scientific Com- | 


mittee, at their meeting on Tuesday of this week, 
when a resolution was adopted welcoming the 
appointments as a step in the right direction but 
regretting that the field of activity of the new 
advisers is not to extend to the Service Depart- 
ments and to other Ministries outside the strict 
field of production. In the words of the resolution, 
‘an extension of their functions is needed to ensure 
that all scientific considerations are co-ordinated 
and given full weight over the whole field of the 
national effort,” and, in order to cover this wider 
field, the Committee ‘‘ consider that the scientific 
advisers should have direct access to the War 


Cabinet and that, accordingly, the Lord Privy Seal | 


should exercise his supervisory functions over the 
new body directly on behalf of the War Cabinet.” 
As the matter is practically certain to be the subject 
of early discussion in the House, when some addi- 
tional particulars may be elicited regarding the 
exact functions and—perhaps more important— 
the discretionary freedom and powers of the three 
advisers, further comment on the appointments 
may be postponed with advantage until these 
and other points, which the official statement 
leaves in doubt, are somewhat clarified. 


PROBLEMS OF LABOUR SUPPLY. 


Speaking at the annual dinner of the Women’s 
Engineering Society, held in London on Friday, 
September 4, Mr. G. H. Ince, C.B., Deputy Secre- 
tary and Director-General of Man-Power, Ministry 
of Labour and National Service, quoted some striking 
figures relating to the mobilisation of men and 
women for national service. All men in the age 
classes 18} to 40 inclusive had now been registered 
for the armed Forces, he stated, and the present 
supply of recruits was being obtained from young 
men as they reached the age of 18} and from men 
who became de-reserved. Four age-groups of 
women had been called up, but the numbers who 


could be conscribed were limited and it was neces- 
sary to rely on volunteers to a considerable extent. 
Under the Registration for Employment Order, 
nearly 2,000,000 men between 41 and 48 had been 
registered, making the total of male registrations 
over 8,000,000. The total of all registrations— 
men, women, boys and girls—was about 24,000,000. 
The registration of men up to the age of 50, and 
women up to 45, was proceeding, and it might be 
necessary to go to higher ages. Since June, 1939, 
the number of women in industry had increased by 
1,750,000 ; and out of the population of some 
33,000,000 between the ages of 14 and 64, over 
22,000,000 were engaged in some form of national 
service or employment of national importance. 
The limit of mobilisation had been nearly reached, 
Mr. Ince continued, and the remaining reserves 
were mainly among immobile women and those 
| who could undertake part-time work. There had 





| been a rapid increase in the number of part-time 
women employed, which was now upwards of a 
| quarter of a million ; a figure which he hoped would 
be raised to a million by the end of the year. The 
future would demand a considerable extension of 
| upgrading ” among women in industry, and of 
| epocten training for particular occupations. Apart 
| from the great amount of training that was taking 
place in works, women were being trained in 25 
Government centres and at about 150 technical 
colleges and similar establishments. There were 
about 13,000 in training, and, since the centres 
| were opened, over 70,000 women had been trained 
|in them. The technical colleges also provided 
courses of lectures for women supervisors; and a 
new development was the institution of a Women’s 
Technical Service Register, to assist engineering 
employers to replace and expand their technical 
personnel. Mr. Ince paid a tribute to the valuable 
| work done by Miss Caroline Haslett, secretary of 
|the Women’s Engineering Society and adviser to 
|the Ministry of Labour on the training of women 
| (who occupied the chair at the dinner) and to Miss 
| V. W. Holmes, A.M.I.Mech.E., who had been closely 
|associated with the formation of the Women’s 
Technical Register and who was also a member of 
the staff of the Ministry of Labour. 





THe Utrawatr CoMMITTEE’s REPORT. 


Recommendations for the future control of land 
development which, if adopted by Parliament, will 
ultimately affect a large number of industrial as 
well as private property owners are contained in 
the final report of the Committee on Compensation 
and Betterment, presided over by Mr. Justice 
Uthwatt and more usually known by his name. It 
will be recalled that the committee was set up in 
January, 1941, by Lord Reith, then Minister of 
Works and Buildings, and had as its primary object 
the prevention of speculation in the land likely 
to be included in post-war schemes for reconstruc- 
tion. In their interim report, published in July, 
| 1941, and summarised on page 71 of our 152nd 
volume, the Committee recommended that a Central 
Planning Authority should be constituted, with 
power to control building and other development 
work throughout the country; a proposal which, 
Lord Reith stated in the House of Lords on July 17, 
| 1941, the Government had accepted. In their final 
| report, the Committee put forward recommenda- 
| tions to provide a basis on which national planning 

may proceed. Their proposals assume that national 

lanning is intended to be a permanent feature of 
| the internal administration of the country, and that 
| the Central Planning Authority will bring to it “‘a 
|high degree of initiation and control,” based on 
organised research and backed by the national 
resources. The main recommendation, relating to 
land outside of built-up areas, is that the State 
should acquire all rights of development in such 
land (with certain exceptions) on payment of fair 
|compensation ; that the compensation should be 
fixed as a single sum for the whole country and 
divided among land owners in proportion to the 
development values of their land at March 31, 1939 ; 
and that the acquisition of development rights 
should be coupled with power to acquire the land 
itself when it is wanted for public purposes or for 
approved private development. In the latter 
case, the land would be acquired by the State and 








leased to the private developer. Until the land 
should be required for such a purpose, it would 
remain in the possession and control of the land- 
owner, save that he would not be free to “ develop.” 
With respect to built-up areas, the Committee 
recommend that Planning Authorities should be 
given power to purchase compulsorily areas which, 
as a result of war damage or for other reasons, call 
for reconstruction as a whole, and also any land 
that is not being developed in accordance with a 
planning scheme ; and that they should be able to 
exercise these compulsory powers in advance of 
actual requirements. On the subject of the collec- 
tion of betterment, the Committee recommend a 
periodical levy—75 per cent. is suggested—on the 
increases in annual site values. 


Fvet Economy rn InpustrRy. 


In the propaganda to reduce fuel consumption, 
the most stress—or, at least, the most detailed 
statistical argument—has been laid on the economies 
expected of the ordinary householder; but, as 
pointed out in the article on page 171, ante, the 
savings possible in industrial establishments offer 
potentialities of fuel economy in many directions. 
Support is given to this contention by some figures 
recently submitted to us by the resident engineer in 
a large works, who found that some 16 tons of coal 
a week would be expended needlessly if 20 doors, 
each having an area of 50 sq. ft., were left open for 
five hours daily over a period of six days. Tests 
were carried out over a four-weeks’ period on a door 
of this size, opening on the ground floor. The 
velocity of the cold air entering the building was 








found by anemometer to be 300 ft. a minute, the 


|average external day temperature being about 


32 deg. F., and the internal temperature being main- 


| tained at 65 deg. F. The tests were made in January 


and February of this year. During the hours of 
darkness, when the doors had to be kept closed, this 
waste did not occur, and a check on the coal con- 
sumption during the night shift showed that there 
was a decrease of 10 per cent. to 14 per cent., even 
though the outside temperature was then consider- 
ably less than during the day. It was observed that 
there was no lack of ventilation during the night 


| shift, so that this excuse could not be urged as a 
, reason for keeping the doors open. 


THe EMPLOYMENT OF WOMEN IN SHIPBUILDING. 


It has been remarked from time to time that 
women have not been employed in the shipbuilding 
trades so extensively during this war as in the last, 
nor to the extent that has been found practicable 
in other branches of “ heavy’ manufacture; in 
the iron and steel industry, for example, they now 
number some 13} per cent. of the labour force 
engaged. Many of the unskilled and semi-skilled 
operations in shipbuilding and marine engineering, 
however, offer considerable scope for the substi- 
tution of women for men, and the Ministry of 
Labour and National Service is anxious that fuller 
use should be made of their proved ability to 
undertake such work as a means of meeting the 
growing .demands for labour in these and allied 
industries. No reserves of suitable male labour now 
remain, from which these demands might be met, 
and it is stated that the needs of the Forces may 
reduce still further the number of men now engaged 
in the shipbuilding trades. A circular recently 
issued by the Ministry therefore urges employers, 
in their own interests, to continue their endeavours 
to substitute women for men wherever possible, and 
to experiment in the employment of women in 
jobs for which, hitherto, men have been considered 
essential. The full co-operation is assured of the 
District Shipyard Controllers and Shipyard Labour 
Supply Officers in any such efforts, but it is urged 
that the collaboration of the local trade-union 
officials should be sought also. The wages to be 
paid are laid down in the agreement, signed on 
July 17, 1941, between the Shipbuilding Employers’ 
Federation and the Confedefation of Shipbuilding 
and Engineering Unions. The memorandum points 
out that there are certain restrictions, imposed by 
the Factories Act, on the employment of women in 
such processes as red-leading, and some plumbing 
work; and that changes in procedure may be 














necessary in the case of heavy work involving severe 
physical effort. In some such instances, two women 
may be substituted for one man, or three women for 
two men; or, where the class of work lends itself 
to such treatment, the operations may be ** broken 
down ” so that the heavy skilled work is done by 
men and the finishing by women. The working 
hours are restricted to 48 in a week, with a limited 
amount of overtime, by the Factories Act, 1937, and 
night work is prohibited. The pamphlet includes 
lists of occupations, in the industries mentioned, in 
which women are already employed, these amount- 
ing to a total of more than 160 in the shipbuilding, 
marine engineering and boat-building sections, 
apart from women employed on the administrative 
side and in drawing offices. 
New ReEstTRICTIONS ON TRAVELLING. 
The Ministry of War Transport have announced 
that travel by road and rail is to be further restricted | 
in order to save fuel and rubber, and to accom- 
modate the growing volume of military and other | 
essential traffic. From October 5, ordinary cheap | 
day tickets, and cheap tickets for various classes | 
of pleasure travel, will be discontinued throughout 
the railway system of the country, though monthly | 
return tickets will continue to be available and will | 
not be subject to the limitations of distance now | 
obtaining in certain districts. Workmen’s fares and | 
special concession fares (for example, those applic- 
able to blind persons and their attendants) will not | 
be affected; but the reduced-fare vouchers issued 
to parents or relatives visiting evacuees will be 
limited to three visits between October and March, | 
inclusive, and evacuated or transferred civil staffs 
of Government departments will not be allowed to 
make free or assisted journeys home on more than 
two occasions during the same period. Similar 
restrictions are applicable to Service leave travel 
warrants. Long-distance motor-coach services, 
including the few still running into London, wiil 
be discontinued except over routes serving rural 
areas which otherwise would be isolated ; and the 
Green Line coaches of the London Passenger Trans- 
port Board will withdrawn after Tuesday, 
September 29, local "bus services being extended or 
increased where necessary to provide alternative | * 


: : . | 
connections to railway stations or other interchange | 
points. 


be 


Girt To GLascow UNIvVERsITY. 


A munificent donation to the engineering depart- | 
ment of the University of Glasgow was included in| 
gifts totalling some 158,000/. in value, made b y Sir 
Daniel M. Stevenson, Chancellor of the U niversity | 
and formerly Lord Provost of the city of G lasgow | 
in acknowledgment of the greetings extended to| 
him on the occasion of his 91st birthday. Of the | 
total sum, the University is to receive 60,0001., of | 
which 50,0001. is allocated to the engineering depart- 
ment. In the letter to Sir Hector Hetherington, | 
Principal of the University, in which he made the | 
offer, Sir Daniel wrote: ‘I have long had in view | 
the extension of the Engineering Department of the | 
University, which is miserably inadequate for a 
great engineering centre . I hope the Court will 
see fit to associate the name of my father with the 
extension. He died in 1913, aged 90. Hé was an | 
engineer, son and grandson of engineers, so no doubt ! 
the association of his name will be considered appro- | 
priate.” The remaining 10,0001. of the gift to the 
University is for the purpose of establishing a 
special fund, the income of which may be used by 
the Principal to help students of particular promise, | 
or members of the University staff, who may be in 
need of financial assistance. Sir Daniel Stevenson, 
who has been Chancellor for the past eight years, has 
previously given large sums to the University for 
special purposes such as the establishment of chairs | 
of Spanish and Italian Language and Literature, the 
foundation of scholarships in Spanish, German and | 
French, and the endowment of the Stevenson | 
Lectureship in Citizenship, for which he gave| 
20,000 guineas. 





New YorK POWER SHow.—As already announced in 
our columns, the 15th National Exposition of Power and 
Mechanical Engineering will be held at the Grand Central 
Palace, New York, from November 30 to December 5. 
The exhibits will include a wide range of engineering | 
equipment and products. 
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4 per cent. of the boiler output), the efficiency is 
65-3 per cent. and 0-1385 Ib. of coal per pound of 
steam is required. Using 270 lb. of water per hou 
on the water sprays, the efficiency of the boiler is 
67-1 per cent. and the coal per pound of steam is 
0-135 Ib. 

From these figures, the immediate fuel saving by 
using water sprays instead of unmetered steam is 
4 per cent.; or, with an Economic-type boiler of 
15,000 Ib. per hour normal rating, working 340 days 
a year and fuel at 25s. per ton, the saving per 
boiler is over 3601. per annum. However, an imme- 
diate saving of 135/. per annum could be achieved 
under similar conditions by metering the steam so 
that it could not exceed 600 Ib. per hour, and the 
saving that may truly be credited to the use of water 
instead of steam is 225/. per boiler per annum. 


A.M.1.Mech.E. 
(Concluded from page 185.) 


By B. M. 


It is not immediately obvious why a quantity of 
water rather less than one third of the quantity of 
steam should be as effective as the steam in pre- 
venting clinker trouble. One reason may be that 
water requires nearly 20 times the heat to evaporate 
and superheat it as is required to superheat the 
steam. Water, again, will have more * shock’ 
action on the clinker than steam. With the smaller 
quantity of water, however, the cooling due to the 22% ' 
endothermic reaction in the fuel bed should be less,| |The author is indebted to the directors of Imperial 
but the balance is evidently in favour of water. Chemical Industries for permission to publish this 

Figs. 4 to 8, on this and the opposite pages, show | article. 
the effect on the firebar temperatures of sprinkling 
| stokers when steam, no steam and water mist are 
used. The state of the fire immediately over the | 
thermocouples causes fluctuations ; firebar tempera- 
when the fire is disturbed by 


APPENDIX. 
Caleulations of Boiler Efficiency Under 
Conditions. 


Data. 


Various 


Cures invariably ests » : Feedwater temperature, deg. C. g0 
slice or rake. Because of the construction of the Output of boiler, Ib. per hour 15,000 
sprinkling-stoker firebars, in which the air and steam! pyaporation, Ib. water, per Ib. fuel 1-5 
| are forced along a trough on the top of which the Temperature of steam from boiler, deg. C. ... 270 
firebars rest, the effect of the water mist is obscured. Pressure of steam from boiler, Ib. per sq. in. 
The water mist reaches the fuel bed through the gauge 170 
spaces between the troughs. Fig. 9, opposite, shows Total heat in steam from boile r, “Ib. “< al. per Ib. 714 
| . : Total heat in steam from drum to firebars, 
|the temperatures of the firebars on the coking epi ygetey sy 668 
stokers under the three conditions. While fluctu- + A. a) dithin om Walee on nie 
ating loads obscure conclusions, the water mist Il: weight of steam to bars, Ib. per hr. 860 
lowers the firebar temperature considerably, as con- Ill : “ 600 
firmed by visual observations. The effect of clinker IV: water 270 
formation in shielding the firebars from the heat of | Temperature of flue gases, deg. C 230 
the fuel bed is clearly shown in Fig. 6. These forma- | Total heat of steam in flue gases, Ib.-cal. per tb. _ 103 
Hy Heat content of coal, Ib.-cal. per Ib. 7,000 


tions cause a drop in boiler output and the firebar 


: S : neration 
temperatures rise sharply when the fire is cleaned. 


It is assumed that the efficiency of steam ge 
in the boiler remains unaltered. 


These observations confirm similar results on the may 
. “ . ase I, 
effect of ash in protecting the grate obtained on 
: 5,000 
chain-grate stokers.* Lb. of fuel burnt = 2000 Ib. per hr. 
In an appendix, detailed calculations are given ° 
on the effect of steam and water as supplied to the E@iciency 15,000 = (714 — 80) 0-68 
oh . . . 7} cle *} —~ = ‘ 
| firebars. This method of calculation is due to the 7000 x 2000 
author’s colleague, Mr. R. Carstairs, B.A. Without 2000 arg 
steam or water to the firebars, the efficiency, with) ©°#! Per |b. steam = To = 0-155 Ib. 
the assumptions made, is 68 per cent. and the weight Case IT 
of coal age pound of moan is 0-1133 Ib. The net Heat absorbed by jet steam in passage through boiler 
boiler efficiency, with 860 lb, of steam per hour 703 — $68 = 35 Ib.-cal. per Ib. 
| supplied to the firebars, is 64-5 per cent. and Coal burnt to produce steam 
0- 1405 lb. of coal per pound of steam is required. (15,000 — 860) x (714 — 80) + 860 (668 — 80) 
With 600 lb. of steam supplied to the firebars (or . "San . Geee _ ——- 
i "Method of Controlling the Temperétares of , aie 1980 i “a an 
| travelting Grate Stokers.”” By J. D. Maughan, H. B. Coal burnt to ai a a. ag 1 . 
Spalding and B. M. Thornton. ENGINEERING, vol. 137 Oe owed 4-3 Ib. 
7000 


page 587, et. seq. (1934). 
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Total coal burnt 1984-3 Ib. Coal burnt to heat water in passage through boiler 
270 (703 ~ 8 
(15,000 — 860)(714 80) ;, z= pate lesa 24-2 Ib. per hr. 
. ‘fficiency 0-645 7 ots ID. 
Overall efficiency i984 x 7000 645 7000 
: 15,000 (714 80) ts 
1984 , Overall efficiency = ————_——— — = 0-671 
Coal per lb. of steam 0-1405 Ib. | 2024 x 7000 
14,140 
1 Ib. of = 0-135 lt 
| Coal per lb. of steam = ——— = 35 Ib. 
Case Ill. F 15,000 





Heat absorbed by jet steam in passage through boiler | 
703 668 35 Ib.-cal. per Ib. | 





LETTER TO THE EDITOR. 


MECHANICAL DETECTION OF 
WHEEL-SEAT FLAWS IN RAILWAY 
AXLES. 


To THe Epiror or ENGINEERING. 





Str,—lI have just read the article on ‘‘ Mechanical 
Detection of Wheel-Seat Flaws in Railway Axles,”’ 
which appeared in your issue of August 7, on page 
101. The author is to be congratulated on des- 
cribing so lucidly the development of this solution 
of a difficult and important problem. His account 
of the actual use of the apparatus, however, may 
give the impression that it is rather a tricky opera- 
tion. This is not the case; in fact, the routine 
inspection operation is simple and straightforward, 
though time consuming. I write from personal 
experience, for I redesigned the measuring apparatus 
so as to make it sufficiently robust for routine use 
(i.e., as illustrated in Figs. 1 to 3 of the article 
| referred to), instructed the inspection personnel in 
its use, and supervised the inspecting generally 
until the gear was proved by the discovery of the 
flawed axle illustrated in Figs. 9 and 10. No further 
|cracks were detected before I resigned from the 
| L.M.S. Research Staff; it would be interesting to 
know whether the initial proportion of one flawed 
| axle in two hundred and seventy odd axles examined 
| has been maintained. 
| However, prevention is better than cure, so that 
| it is worth while considering the nature of fatigue 
failure in railway axles, and especially the reason 
for a large proportion of them occurring just within 
the wheel fit, where they cannot be detected by 
ordinary rapid visual inspection. Nearly all carriage 
axle fatigue failures fall into one or other of two 
types, in roughly equal proportions. 

(i) Fatigue Flaws in the Body of the Azle (i.e., 
the Part Lying between the Wheel Seats).—These 
appear to be invariably of the corrosion-fatigue 
|type. The characteristics of corrosion-fatigue, 
which are now well known (see Gough, 1932,* for 
example), are such that the simple expedient of 
increasing the diameter so as to reduce the service 
stresses would be merely a palliative. But the 
prevention of corrosion, by means of a suitable 
protective coating, for example, would eliminate 
this type of failure without any increase in weight. 
In any case, these flaws develop slowly in a position 
|where they can be detected readily by visual 
| inspection long before the axle is weakened suffi- 
ciently to break in two in service. Consequently, 
although highly undesirable, they are not neces- 
sarily dangerous, and accidents caused by them 
are virtually unknown on British railways. 

(ii) Fatigue Flaws at or just within the Fit of the 
Wheel Hub on the Axle (on the Side Nearest to the 
Middle of the Axle).—These are obscured by the 

| hub and so cannot be seen in an ordinary: visual 
|inspection ; for this reason they are particularly 
| dangerous and almost all accidents caused by axle 
breakage have been due to the growth of fatigue 
flaws of this type. The special inspection apparatus 
and method described in your article has made it 
possible, I believe for the first time, to discover 
such flaws without first pressing the wheels off the 
|axles. The fundamental point, however, is that the 








‘| Weis STEEL-SHEET InDUsTRY.—The weekly market | fatigue strength of carriage axles of traditional 


Coal burnt to produce steam report of the Incorporated Swansea Exchange, Royal | design when considered in relation to the service 
(15,000 — 600) x 714 —80) + 600(668 — 80) Metal Exchange, 1, St. James-gardens, Swansea, states | stresses is least at the wheel seat. Although it 


1990 Ib. 


~ 0-68 « 7000 


that there is an increasing demand for black and painted may be too much to hope that fatigue failure can 


steel sheets. No new features have developed in the | he eliminated, there is now no doubt whatever 


Coal burnt to heat steam in passage through boiler tin-plate market, however, as the sales of tin-plate are 
600 (703 668) restricted by the Government Control. The iron and 
a | steel scrap market is quiet and there is an abundance 


—— 3 Ib. 
7000 : 
of the lighter qualities. 





Total coal burnt 1993 Ib. 


TRAINING OF INDIAN AIRCRAFT PERSONNEIa—The 








| that by rational design of the wheel seat we could 
ensure that this is relatively the strongest part of 
the axle. By this means the development of wheel- 
seat flaws, which can only be detected by a laborious 
and expensive special inspection or by complete 





daniidihs ettkubemenn (15,000 — 600) (714 —80) 0-653 number of Indian cadets posted for training in 1940-41, | dismantling of the parts, can be avoided, and at the 
, , 1993 =x 7000 ™ under the aircraft pilot training scheme, was 340. same time the effective strength can be increased 
Of these, 244 completed the course and 241 were taken substantially for little or no increase in weight and 
Coal ib. of et 1993 0-1385 It into the Indian Air Force, 209 as pilots and 32 as ost 
al per lb. of steam —— 385 Ib. a = 7 mae . 
14.400 observers. In February, 1941, the scheme for training y ’ : : : 
Indian aircraft mechanics was commenced, it being the Wheel year me flaws ree caused by the 
Case IV intention to train 2,000 mechanics yearly for two years, effect of shoc -loading im service combined with a 
ad ‘ at a cost of 446,0001. So far, 2,308 trainees have been | Concentration of stress which occurs in the immediate 





Heat absorbed by spray water in passage through | posted to training centres, and, of these, 800 have been vicinity of the edge of the press fit. The bending 


boiler absorbed by the Indian Air Force and 100 by olvil | 


= 703 80 = 623 Ib.-cal. per Ib. industry. 








* Gough, H. J., Jl. Inst. Metals. 
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moments and corresponding stresses in carriage | seats, despite the effect of the press-fit of the wheel 
axles due to the weight of the vehicle when standing | hub. Thus, as stated above, a substantial increase 
or rolling on straight track are comparatively | in effective strength could be obtained for very little 


small. Bending moments of three or four times 
this amount occur near the wheel seat for short 
periods, as a result of flange blows at curves, 
switches, crossings, etc., and it is these which cause 
the highest stresses in service. This was apparently 
recognised by Reuleaux very many years ago, 
when he developed the well-known Reuleaux for- 
mula for designing axles, which is still in use. It 


was also confirmed experimentally by Moore, Roy | 


and Betty.* 


The stress concentration effect due to a press 
fit was first observed by Wohlert in the course of his | 


classic experiments on fatigue of metals. The 
weakening effect of the press fit of the wheel on 
a carriage axle does not appear to have been recog- 
nised until about 1933, when R. Kiihnelt made a 
very thorough investigation of a number of service 
failures on the German State Railway system. Since 
then photo-elastic investigations by Peterson and 
Wahl,§ Buckwalter and Patterson|!, Horger™, and a 
mathematical analysis by Hirst** have revealed the 
general nature of the stress distribution in the wheel 
seat of an axle. Briefly, the radial pressure of the 
hub induces longitudinal as well as radial steady 
stress in the wheel seat near the end of the fit ; 
and the local pressure and frictional forces which 
arise between the hub and the wheel seat when a 
temporary bending moment is applied to the axle 
by a blow on the wheel flange cause the stresses 
near the end of the wheel seat to be higher than the 
simple bending stress alone. Thus theory and 
practical experience both indicate that the weakest 
part of an ordinary carriage axle is just within the 
wheel fit. (In practice there is a further effect, 
probably small, due to fretting corrosion.) 

A large number of rotating-beam fatigue strength 
experiments have been made on press-fitted as- 
semblies during recent years, the test pieces ranging 
in size from model axles of 1} in. diameter up to 
full size electric locomotive axles of 11 in. diameter 
and more. (See Peterson and Wahl (1935), loc. cit., 
Horger and others (1936, 1940),}+ Buckwalter and 
others (1937, 1938)tt Association of American Rail- | 
roads Reports,§§ etc.) These experiments have 
shown that the press fit reduces the fatigue strength 
of the axle by 40 per cent. to 65 per cent., and have 
indicated a variety of ways by which this weakening 
may be diminished or eliminated. The more pro- 
mising methods appear to be local strengthening | 
of the material at the wheel seat only by surface | 
rolling or flame hardening (e.g., ** Shorterising ”’), 
or by locally reducing the stresses in the wheel seat 
by increasing the diameter of that part of the axle 
only by a sufficient amount. 

I have made a series of fatigue tests on bars of 
about 2} in. diameter with press-fitted hubs. The 
material was typical of British railway practice and 
the dimensions such that in the vicinity of the press- 
fit the test pieces were a model, to a scale of 4/10, 
of a typical British carriage wheel and axle assembly. 
These tests confirmed the general conclusions of the 
authors cited above, and at the same time pro- 
vided some design data which could be applied 
directly to British practice. In fact, sufficient 
information was obtained for designing an axle 
with a somewhat greater fatigue strength at the 
wheel seat than in the body between the wheel 


* Moore, H. F., Roy, N. H., and Betty, B. B. Unir. of 
Illinoi# Eng. Expt. Station. Bulletin, No. 44 (1932). 

+ Wohler, A. ENGINEERING, vol. 11, page 119, ef 
seq. (1871). 

t Bulletin Int. Rail. Congress Assoc. 

§ Peterson, R. E., and Wahl, A. M. JI. 
Trans. A.S.M.E.) (1935). 

Buckwalter, T. V., and Patterson, P. C. 

Eng. (1935). 

“ Horger, O. J. Jl. App. Physics (1938). 

** Hirst, G. W.C. Jl. Inst. Eng. (Australia) (1937). 

t+ Horger, O. J., and Maulbetsch, J. L. Jl. App. 
Vechs. (Trans. A.S.M.E.), 1936. Horger, O. J., and 
Buckwalter, T. V. Proc. Am. Soc. Test. Matis., 1940. 

tt Buckwalter, T. V., and Horger,O.J. Trans. A. Soc. 
for Metals, 1937. Buckwalter. T. V., Horger, O. J., 
and Sanders, W.C. Trans. A. Soc. Mech. Eng., 1938. 
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Reports on Passenger Car Axle Tests (1-5). 





factory. 


increase in weight, and the development of dangerous 
| fatigue flaws obscured by the wheel hub would be 
| avoided. 

Yours faithfully, 

| Eric WaRLow Davies, 
B.A., D.Phil. 
| 36, Breedon Hill-road, 
Derby. : 
September 4, 1942. 





PETER EWART, 1767-1842. 


By Enoryeer Captain Epear C. Samira, 
O.B.E., R.N. 


NINETY-NINE years ago, James Walker, in his 
presidential address to the Institution of Civil 
Engineers, devoted some of his remarks to the 
growing importance of steam in the Royal Navy, 
having in mind the comparatively recent use of 
| steam sloops in the Syrian campaign and the China 
|War. The results of those operations had clearly 
| demonstrated the value of men-of-war propelled by 
steam, and henceforth, in Walker’s view, steam was 
to be considered the great power in war as well as 
in peace. Having referred to the steam fleet of 


'the Royal Navy, he went on to give a sketch of 


the career of Peter Ewart, who had died in the 


| preceding year at Woolwich while holding the post 
|}of Chief Engineer and Inspector of Machinery. 


Ewart was not a member of the Institution, but 


| the important position he had held, his talents, 


and his long career, were sufficient to justify a 
review of some of the facts concerning his life. 

The esteem in which Ewart was held in official 
circles was shown by a letter which Walker had 


and for the next 37 years was mainly concerned 
cotton spinning in Manchester. As an active 

ber of the Manchester Literary and Philoso) 
Society, he was in constant association with |, 
Dalton, William Henry, the chemist, and Jo! 
Kennedy, the well-known manufacturer, and 

his death a biographical sketch of him was 
tributed by Henry to the Memoirs of the Soci: 
Ewart read papers to the Society and, whil 
Manchester, took out three patents, one in 1815; | 
working looms, a second in 1822 for cofferda: 
and a third in 1833 for spinning machines. ‘| 
high reputation he enjoyed at this time was sh: 
by his selection, in 1831, as sole referee to detern 
the amount of compensation to be made by th} 
| Eau Brink Commissioners to the Ouse Bank P; 
| prietors, and, in 1835, by his being chosen as t! 
| first Chief Engineer and Inspector of Machinery a 
| Woolwich, the cradle of the Steam Navy. 

For this post, Ewart was recommended to th 
Admiralty by James Watt, junior. His appoint 
ment dated from May 19, 1835, only six days aft: 
the issue of an Order-in-Council stating the reason 
for appointing a Chief Engineer. Among thos 
reasons was the great expense steam vessels entailed, 
and the need for the proper checking and control of 
the estimates. The salary was 6501. per annum, th: 











same as that of a master shipwright. When 
appointed, Ewart had already passed his 68th 
| birthday. He held the post until his death on 


| September 15, 1842. He died as the result of an 
accident when a boiler was being lifted. During 
his seven years of office, many notable changes took 
place in naval engineering and he had on his staff 
several men who figured largely in subsequent 
developments. Among his assistants were Thomas 
Lloyd, his successor at Woolwich, who became the 
first Engineer-in-Chief of the Navy ; John Dinnen, 
the first naval engineer to attain the rank of 





received from Captain Sir Edward Parry, Comp- 
troller of the Steam Department and Packet Service | 
of the Admiralty, who wrote that, “* after more than 
five years’ constant and intimate acquaintance with | 
Mr. Ewart, he must declare that he never met a} 
man of sounder judgment, more amiable feelings, 
or stricter integrity of purpose; and that he felt 
he had, at his decease, lost an esteemed friend as | 
well as a valuable coadjutor in the public service.” | 
Ewart was always fortunate in his friends, among | 
whom he counted not only Walker and Parry, but | 
also Boulton, Watt, Rennie and Dalton. 

Peter Ewart was the youngest of the ten children 
of the minister of Traquaire Manse, in Dum.- | 
fries-shire, and was born on May 14, 1767. Two | 
of his brothers became successful merchants in | 
Liverpool, while another, Joseph Ewart (1759-92) | 
was British Envoy plenipotentiary to Prussia in| 
1788. At the age of twelve, Peter was sent to 
Dumfries Parish School. When he was fifteen, he 
began to attend the lectures of his relative, John 
Robison, and of John Playfair, at Edinburgh | 
University, but it was not long before he began | 
his training as a millwright. Though correspondence | 
which passed between Lady Hopetoun and Boulton, | 
on the one hand, and between Robison and Watt, | 
on the other, shows that an effort was made to} 
obtain a place at Soho for Peter, he actually became, | 
according to Walker, the first apprentice of John | 
Rennie at Musselburgh, when Rennie had but one | 
journeyman. In 1784, Rennie was employed to 
construct some of the machinery at the famous 
Albion Flour Mills at Southwark—*‘‘the great 
mechanical wonder of the day ’—and 





thither | 


Inspector of Machinery Afloat ; and John Kingston, 
whose name is still remembered for his simple but 
valuable invention of the Kingston valve. Two 
years after Ewart went to Woolwich, the Admiralty 


| took over the Post Office cross-channel packets and 


this led to the appointment of Captain Sir Edward 
Parry as Comptroller of the Steam Department at 
Whitehall. In July, 1837, too, regulations were 
issued governing the entry, qualifications, status, 
uniform, pay, etc., of naval engineers. At the same 
time the training of boys for service in the engine 
rooms of H.M. ships was begun. In Ewart’s time, 
various types of direct-acting paddle-wheel engines 
were introduced, trials were made with Hall's surface 
condensers, and many experiments were made with 
the screw propellers of Smith, Ericsson and others. 
He and his colleagues were closely associated with 
these innovations and in the records of that time 
there exist, no doubt, many documents which would 
explain the admiration felt for him by the President 
of the Institution of Civil Engineers. 

It may be added that Ewart’s portrait was painted 
by William James Lonsdale. An engraving of this 
by W. 8S. Réynolds was in the possession of the 
Manchester Literary and Philosophical Society, and 
it is to be hoped that it escaped mutilation in the 
raid which severely damaged their premises. 








LININGS OF LARGE BASIC OPEN- 
HEARTH TILTING FURNACES.* 


By A. Jackson. 


LARGE basic open-hearth tilting furnaces are de- 


Ewart followed his master. This work completed, | signed primarily to work with high percentages of 


Ewart was sent, in 1788, to erect a water wheel | 
and other machinery for Boulton’s rolling mill and | 
this, in turn, led to his being employed by Boulton 
and Watt as an engine erector. Writing to Watt 
on October 8, 1790, Ewart said, ‘* I am very sensible | 
of the risk you run in trusting me at first with an | 


inclination in me to do right.” 


| charging a minimum of 200 tons. 


relatively impure molten iron, and for economic 
reasons these furnaces are of large capacity, usually 
On account of the 
high structural cost they utilise a deep bath, generally 
in excess of 33 in., with steep sides, which when work- 
ing will probably be at an angle exceeding 60 deg. to 
the horizontal. This angle is far greater than the 


engine by myself, but this risk is an additional spur | normal angle of rest of the dolomite fettling as applied 
to my assiduity and vigilance and whatever be | during working. 
amiss shall be owing to want of ability, not of | naces will tilt about the axis of rotation some 35 deg. and 


For tapping and slagging the fur- 


15 deg. backward and forward, respectively, giving a 
£ \ 


7 . : . |total movement of about 50 deg. as a maximum. 
In 1792, Ewart turned from engineering to textile | F s 6 


rom the viewpoint of front-lining stability the tapping 


‘ac > > 1795 he . i : re Tl 
manufacture, but by 1795 he was back again at angle (35 deg. maximum towards the pit) is important, 


Soho, designing and laying out plant for Soho 


Foundry and for the engine shop at Soho Manu- | 





In 1798, he again abandoned engineering | written discussion. 





* Paper presented to the Iron and Steel Institute for 
Abridged. 
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and this angle can be minimised by the use of a tap- 
hole situated as near as possible to the furnace bottom. 
The fact that this necessitates a greater tilt in the 
opposite direction, when closing the tap-hole, has 
normally no appreciable effect on the stability of the 
back lining. 

In the Appleby tilting furnaces of the Appleby- 
Frodingham Steel Company, Limited, the steel casing 
of both the front and back of the furnace is at about 
x0 deg. to the horizontal. The back lining, which is 
of uniform thickness from sill level to roof, will only just 
pass the vertical even when the furnace tilts its maxi- 
mum angle towards the charging side; thus, unless 
.crious undermining has taken place, there is no danger 
of this brickwork becoming so unstable as to fall into 
the bath should the furnace ever be tilted to its maxi- 
mum of 15 deg. The problem of the front lining, at 
tapping, is far more difficult. In the first place this 
ining is tapered down from sill level to roof, thus reduc- 
ng its angle from about 80 deg. on the outer steel 
plate to about 72 deg. inside the lining. A new lining, 
without undermining or slag-level wear, therefore, 
passes the vertical when the furnace is tilted only 
half of its normal travel towards the tapping side, and 
this angle of, say, 18 deg. is exceeded at practically 
every tap and, of course, at the time when the furnace 
s at maximum temperature and the under-cutting 
action of the slag at bath level is a maximum for that 
particular charge. 

The normal instability of the front lining is thus 
demonstrated. Its tendency to fall is minimised by 
the use of relatively light silica bricks in the upper 
part, bonded into the roof. In this case the face of the 
bricks will be so fused after a few charges that the 
roof and lining will form an almost monolithic structure. 
his can be contrasted with a chrome-magnesite lining, 
which is much heavier, does not frit and bond nearly 
so well and may even be subjected to “ growth” near 
the roof and under-cutting at sil] level, thus materially 
increasing the tendency to become top-heavy. These 
factors are borne out in practice by the tendency of 
chrome-magnesite linings to fall out and collapse at 
tapping. The first essential for lining stability is that 
the foundation should be solid and of adequate thick- 
ness at sill level. This must be attained by the use of 
hard-wearing brickwork and good fettling throughout 
the furnace campaign. The necessity for good-quality 
dolomite for fettling is fundamental to the reduction 
of the quantity of magnesite used per ton of steel pro- 
duced. 

Tilting furnaces may be operated in two ways, 
namely, they may be emptied after each charge, or 
all the refining slag and some steel may be left in the 
furnace at tapping. The former of these two methods 


isually uses higher percentages of scrap than the | 
The fettling of fur- | 


latter to obtain optimum results. 
naces using the former method will give a bank with 
an angle about equal to the angle of rest of dolomite. 
rhe base of the bank will extend some 4 ft. into the 
furnace hearth both front and back. This gives a 
serious reduction in capacity and in consequence 
reduced output; furth@rmore, a furnace does 
work so well with banks of this shape as when they 
are more nearly vertical. The rate of output is further 
reduced by emptying the furnace each time. The 
dolomite consumption is fairly high, as the whole of 
the hearth is subjected to slag action. Owing to the 
thick banks the degree of stability of the front lining 
should be fairly high and the magnesite usage low. 
The production will not be as high as it could be. 
Furnaces operating on this method should require 
very few magnesite bricks in the banks, as the dolomite 
cover is very thick in most places and stabilised 
dolomite bricks could be largely used. 

In the second method, it is not possible to fettle 
from the bottom, as the bath will contain from 12 to 
20 in. of liquid after tapping. Im any case, this is 


seldom necessary, as the liquid remaining in the furnace | 


at tapping protects the lower portion of the hearth. 
To fettle, the slag is thickened by the addition of a 
portion of the charge and the dolomite rests on the 
almost solid slag. The bulk of it should burn on 
during subsequent operations. In this instance fettling 
is only applied round about the normal slag line, which 
is, of course, the point at which maximum cutting 
takes place. The bath capacity is kept up and gives 
greater output, and this is further increased by leaving 
metal and slag in the furnace at tapping. The dolomite 
consumption is reasonably low, but greater attack of 
the magnesite brickwork is liable to take place, thus 
reducing the stability of the upper lining and increasing 
thereby the magnesite and chrome ore used in its 
maintenance. In normal times the increased stee 


not | 


1| 


LABOUR NOTES. 


Tue Trades Union Congress, which opened at Black- 
pool on Monday, discussed many interesting subjects, 
some of which were, obviously, more suitable for inclu- 
sion in the agenda of the political wing of the movement 
than in that of the industrial wing. It was presided 
over by Mr. F. Wolstencroft, chairman of the General 
Council and general secretary of the Amalgamated 
Society of Woodworkers. At the end of 1941, the 
membership of the affiliated unions was 5,432,644—an 
increases, of crop-price increases, of profit increases, of 
the previous year, and there have been further large 
additions since then. 





Monday was’ Labour Day in the United States. In 
the course of a message to the nation, President 
Roosevelt said :—‘‘ There are certain to be stormy days 
ahead. Labourers, farmers, industrialists, all of us, 
are pledged to the war effort. We are certain to be 
asked for sacrifices; they may be sacrifices of wage 
increases, of crop-price increases, of profit increases, of 
bodily comforts. All this is little enough for free men 
to sacrifice in a world in which freedom is imperilled.” 
In other messages, Mr. Green, president of the American 
Federation of Labour, declared that United States 
workers would insist on the right of workers in every 
land to join democratic trade unions of their own 
choice, and Mr. Murray, president of the Congress of 
Industrial Organisations, that American workers 
pledged to their European colleagues “a production 
which would destroy Hitlerism and its allies.” 





It is understood that the postal ballot of the Amal- 
gamated Engineering Union on the question of admit- 
ting women to membership has resulted in a large 
majority in favour of the proposal. It now remains for 
the Rules Revision Committee to frame a rule giving 
| effect to the decision—-a task which, on its face, does 
| not seem to be an easy one. 





In their report for 1941, the General Executive | 


| Council of the Transport and General Workers’ Union 
| state that the membership of the organisation at the 
lend of the year was 948,079—-an increase of 204,730 
|as compared with the 1940 total. The income during 
|the twelve months reached 1,078,886l. 6s. 94d., of 
| which 1,003,414. 12s. 14d. represented contributions. 
The amount received in contributions was the highest 
}on record, despite the increasing number of members 
|who are serving with the armed forces and who are 
either excused payment of contributions on the basis 
of depositing their cards, or are paying half the trade 
union contribution in order to retain funeral benefit 
rights. Of members in the Services, 56,604 have been 
excused contributions, and 18,378 are paying 3d. a 
week. 


During 1941, the sum of 184,976l. 9s. 2d. was paid 
to members in cash benefits and the union’s legal 
service recovered for members, as compensation, 
damages, etc., a total of 275,408/. During the 20 years 
of the union’s existence the cash benefits paid through 
its treasury, direct to members, amounted to 
6,300,7991. 7s. 1}d. At the end of 1941, the General 
Fund stood at 1,761,291/. 10s. 1ld., and other funds 
|at, altogether, 211,529/. 2s. 84d., making a total of 
| 1,972,820. 13s. 74d. The council express the opinion 
| that the costs of administration will continue to rise, 
| and they advise members that it may be necessary to 
|inerease contributions, for it is essential, they say, 
| that “‘ we should at least maintain the ratio placed to 
| reserve.” 


The report of the General Federation of Trade Unions 
| for the second quarter of the current year states that 


| 


|at the end of June, 90 societies were affiliated to the 


| organisation, 53 on the higher scale, 34 on the lower | 


scaJe, and three on both scales. The number of members 
jon which contributions to the Federation are based is 
168,094, 95,221 on the higher scale, 68,185 on the 
lower scale, and 4,688 on both scales. The gross 
| membership of the affiliated societies is 277,854. 
| During the three months, 3,221/. 7s. 9d. was received 


|in contributions, and 17/. 10s. paid out in benefits. 


| The assets amount to 350,617/. 19s. 2d. 


* 








Mr. George Bell, general secretary of the Federation, 


production and increased value of the basic slag do|says that, during the quarter, the organisation was | 
far more than compensate for any extra cost of | called upon to assist affiliated societies having diffi- | ought not to bother much about their own safety. 


magnesite materials. 
this latter method, the magnesite brickwork will be 
gradually worn away throughout the furnace life, due 
to its being periodically exposed to the action of slag 
and mé@tal when the dolomite has been worn away. 

(To be continued.) 





| conditions. At one centre, several thousand workers 
| stopped, he states, because a new system of ascertaining 
| wages by time studies had been put into operation, 


Mr. Bell continues :—“ The great defect of time-study 
methods arises when studies to fix the price for the job 
are taken in circumstances which are not related to 
normal production conditions. In such cases, it is 
impossible for anyone to compute, or even comprehend, 
the wages value of a system built up on a faulty 
premise. When such systems cause continuous irri- 
tation and distrust among the workers and a stoppage 
of work takes place, it is difficult to appreciate why, 
in such circumstances, the workers should be summoned 
by the State to appear at court, for trial, unless an 
impartial inquiry had been made into the circumstances 
and a reasoned decision given and defined. Neither is 
it pleasing, during an arbitration hearing, . . . 
for the employers’ side to be able to state that other 
unions had accepted the system.” 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour and National 
Service the changes in rates of wages, reported to have 
come into operation in July, resulted in an aggregate 
increase estimated at about 100,000/. in the weekly 
full-time wages of about 600,000 workpeople and in a 
decrease estimated at about 4,000I. in those of 210,000 
workpeople. Industries and services in which wage 
rates were increased included brick, tile, etc., manu- 
facture, textile-bleaching, dyeing, printing and finish- 
ing, gas-supply, and the non-trading services of local 
authorities in Scotland. Reductions, due to the opera- 
tion of cost-of-living sliding scales, occurred in the iron 
and steel industry, electrical-contracting and a few other 





The changes reported in the first seven months of 
1942 are estimated to have resulted in a net increase 
of over 1,100,0001. a week in the full-time wages of 
nearly 4,500,000 workpeople and in a net decrease of 
}about 3,500/. in those of about 180,000 workpeople. 
| In the corresponding seven months of 1941, there was 
a net increase, estimated at about 1,400,000l. in the 
| weekly full-time wages of 7,100,000 workpeople. 





The number of disputes involving stoppages of work 
| reported to the Ministry of Labour and National Service 
|as beginning in July, in Great Britain and Northern 
| Ireland, was 74, as compared with 135 in the previous 
| month and 60 in July, 1941. In these 74 new disputes 
|about 14,500 workpeople were involved directly and 
2,300 indirectly, namely, were thrown out of work, at the 
establishments where the disputes occurred though not 
themselves parties to the disputes. In addition, about 
1,700 workpeople were involved, either directly or 
indirectly, in five disputes which began before July 
and were still in progress at the beginning of that 
month. The number of new and old disputes was 
thus 79, involving about 18,500 workpeople and result- 
ing in a loss, during July, estimated at 42,000 working 
days. 


Of the 74 disputes beginning in July, 30, directly 
involving 7,100 workpeople, arose out of demands for 
advances in wages; 19, directly involving 3,200 work- 
| people, out of other wage questions ; 4, directly involv- 
ing 900 workpeople, out of questions of working 
| hours ; 13, directly involving 2,800 workpeople, out of 
questions respecting the employment of particular 
| classes or persons, and 8, directly involving 500 work- 
| people, out of questions respecting working arrange- 
ments. Final settlements were effected in July in 53 
disputes, directly involving 8,200 workpeople. Of 
these, 11, directly involving 1,300 workpeople, were 
| settled in favour of the workpeople and 28, directly 
| involving 5,200 workpeople, in favour of the employers. 
Fourteen, directly involving 1,700 workpeople, resulted 
|in a compromise. In the case of 18 disputes, directly 

| involving 5,500 workpeople, work was resumed pending 
negotiations. 
| 


The Industrial Health Research Board of the Medical 
Research Council state in Emergency Report No. 3, 
| that during the present war there has been a consider- 
| able increase in industrial accidents. This is partly 
| due, they say, to the employment of greater numbers, 
| many inexperienced, on dangerous work. But, as the 
|numbers in employment rise, there is a more than 
| proportional increase in accidents. The inevitable 
|association of these happenings with the war effort 
| may, it is suggested, make people willing to accept a 
high accident rate as a regrettable necessity—a view 
which may be strengthened by the idea that since the 
men in the Forces are taking every kind of risk civilians 


In a tilting furnace working on | culties in respect of hours, wages, prices and working | But, the Board point out, the Chief Inspector of Fac- 


| tories stated in his report for 1940 that the Services 
| were most carefully trained not to take unnecessary 
| risks, and there can be little doubt, the Board think, 


the results of which were not satisfactory because a | that that attitude is the proper one, especially in time 
of war. 


' promise of increased earnings had not materialised. 


| 
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Fie. 1. Srme Launce or Susmarrve Cuaser PC490. 


PRODUCTION-LINE WELDED Rov Asner Fig.2 —priig 
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SHIPBUILDING.* ——e H 
By Georce F. Wo re. | | 
. - | 
Sort y after noon on October 18. 1941. submarine = J I | | 
chaser PC490 slid from the launching ways at the = , | ; 
- - . a —- = 
shipyard of the Dravo Corporation, on Neville Island, T Tete Tr | 
Pittsburgh, Pa., into the Ohio River. For the first thes — J -$—ff—: | i | 
time since the war of 1812, a seagoing Navy fighting “i=: é oo Pr | } 
vessel had been launched at an inland river shipyard 1} -—t Sande! i iu ; | 
That was the making of history from the angle of the SSS er - i -—— oe 


news reporter, but more important to industry, and to 
the welding industry in particular, are the develop- 
ments which preceded this launching and which have 
permitted the launching of subsequent vessels from 
the same ways at unusually frequent intervals ever 
since, as part of a programme which can continue as 
long as the present crisis demands. Only ten years 
ago the Dravo Shipyard was almost entirely given over 
to riveting. At that time, no attempt was made by 
the operating force to develop riveting guns, as the 
market was well supplied by the manufacturers of such 
equipment. Likewise, with the swing over to welding. 
it was felt that there would be an ample source of 
supply for welding equipment. Thus the efforts of 
the operating personnel were left free to concentrate 
on the thing that was felt to be of even greater import- 
ance than the equipment itself, namely, the develop- 
ment of methods to utilise this new tool for the greatest 
benefit of all concerned. 

The PC490, shown in Fig. 1, on this page, was the 
first Navy fighting vessel ever to be launched from an 
assembly line. The application of assembly-line 
methods had been instituted in an indoor assembly 
plant at this same shipyard in 1937 to insure the year 
round uninterrupted production of river equipment. 
With the sudden demand for an immense increase in 
ship production and the rapid congestion in the - estab- 
lished shipyards, attention was focused upon this 
plant to see if the assembly-line method of production 
could be expanded to meet the emergency. After a 
thorough investigation by the Navy Department, 
contracts covering various types of vessels were awarded 
this plant, and production assembly lines for the | definitely restricted by property limits and existing, forward from position No. 1 to position No. 4, from 
building and launching of a great number of vessels | structures. The usual type of river craft is a fairly | which they are launched. The movement of the 
have been placed in service at three yards located at} simple structure and can be assembled in a few weeks, | vessels in their various stages of completion is accom- 
Pittsburgh, Pa., Wilmington, Del., and Stockton, Cal. | but the Navy vessels, being of a much more complex | plished by means of a number of four-wheel carriages 

With the introduction of Navy vessels into an inland | structure, usually require several months in the erection equipped with hydraulic jacks. These carriages, of 
shipyard there was also introduced the problem of | berth before launching. | 120 tons capacity each, have the jacks built in at each 
continued production of river craft of almost equal Reference to Fig. 2, herewith, will show the arrange-| corner and are operated by a hand pump which con- 
importance to meet the demand for the transportation | ment of the assembly line that was built in the summer | trols all four jacks. The pressure system is supplied 
of oil, coal and other materials needed in connection | of 1941 at Neville Island as a solution to this first | with a gauge which is used to equalise the load on 
with the same war programme. The ways at the| problem of additional way space without the sacrifice | the several carriages so that the ship will not be sub 
Neville Island Plant in the Pittsburgh district are of | of too much of the productive area. Three lines of | jected to undue strains. The wheels, which are mounted 
the side-launching type. with the total available length | transfer tracks were built between the existing indoor | on roller bearings, are of solid steel, 18 in. in diameter 

- —— — assembly plant and the sloping launching ways. As by 44 in. thick, and run on tracks consisting of a 6-in. 

* Paper delivered before the Society of Naval Archi-| will be noted, this space permits the location of four channel with flanges upward, welded to the top flange 
tects and Marine Engineers, New York, at Pittsburgh, Pa., | vessels in line, while the transfer-track system pro-/| of 24-in. I-beams resting on concrete piers. ,At the 
U.S.A., on May 26, 1942. Abridged. ‘vided for the movement of the vessels progressively | point of cross-over with the crane track, removable 









































——— OHIO — RIVER —— 


—_ 




















SEPT. II, 1942. 








ENGINEERING. 





219 

















Fie. 4. 























Fie. 5. Turntne-Over 


Huis Procressinc Towarps LAUNCHING STAGE. 


sections are used for the transfer tracks to provide for 
unobstructed crane operation except at the time of 
transfer of the vessel across the crane track. One of the 


| transfer carriages, on its channel track, is illustrated 
|} in Fig. 4. 


The space provided by this new assembly line was not 
sufficient in itself to make full provision to meet the 
requirements of the delivery schedule set-up. Before 
any erection was started in position No. 1, the entire 
hull of these vessels, with the exception of that section 
comprising the engine room, was erected in an upside- 
down position elsewhere in the yard, in the location 
shown in Fig. 2. Structural steel jigs, resting on con- 
crete foundations, were provided for this preliminary 
assembly. These jigs were of a fairly simple nature. 
due to the inverted position of the ship, as it was only 
necessary for them to conform to the almost flat deck 
surface. 

The pre-assembly area was provided, in turn, with 
sub-assemblies built up elsewhere. A platen located 
near the upside-down assembly site served for the 
assembly of all frames before their entry into the larger 
units. All bulkheads were assembled on flat steel 
floors in the main structural shop before being brought 
to the erection site. The bulkheads were of light- 
gauge plate with T-stiffeners at frequent intervals. 
The result of the combination of considerable welding 
with light steel was unusual distortion, which had. to 
be kept out or removed later with great expense and 
delay. After many experiments, the method adopted 
was first to weld the joints of the individual plates 
and then tack the entire plate assembly securely to 
a flat steel floor before the addition of the stiffeners. 
A }-in. bow was put in the stiffeners so that when they 
were forced down to the plate and tacked, the contact 
edges were in compression, thus offsetting the norma! 
bowing from the subsequent welding. Welding of 
the stiffeners was then completed and the few result- 
ant buckles were removed by the spot-heat and water- 
quench method. 

Since the main hull sections were built in jigs in an 
upside-down position, their transportation to the erec- 
tion site in position No. 1 on the assembly line, and the 
turning over of these sections, had to be given careful 
study. The transportation problem was easily solved, 
as several gantry cranes were available, so the turning 
over of these large irregular pieces became the major 
problem. As the general cross-section of the hull, and 
particularly that of the bow section, approached a 
triangle, the centre of gravity lay quite outside the 
centre of rotation as the sections would be rotated, 
so that critical positions would be encountered in the 
turning operation. Model tests were made to deter- 


| mine these critical points and it was decided that the 
| turning operation should be accomplished with block 


and tackle in order that hauling and snubbing would be 
co-ordinated. 

Reference to Fig. 5, on this page, will show this 
turning rig, which consisted of an equalising beam 
fitted with shackles and a pair of 30-in. diameter sheaves ; 


| l-in. diameter wire-rope slings were fitted around 


the hull sections and passed over the sheaves. A belt 


| of wooden planks, three frame spaces wide, held together 


by means of a j-in. diameter wire rope strung through 


‘them and then tightened around the hull section by 
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means of a turnbuckle, was placed between the slings 
and the hull for protection. A gunwale protecting 
timber was also fitted in way of the turning cables, 
and the hull was shored internally to prevent squeezing. 
A pre-assembly was lifted and brought to the erection 
site, and, while the main hooks of two gantry cranes 
held it in the air, the turning was accomplished by the 
block and tackle, one end of the line being secured to a 
lug welded to the hull. As a measure of precaution, 
and in order to overcome the tendency of the pre- 
assembly to roll back at the critical positions, another 
turning line was connected to the whip hook of one of 
the cranes. Similarly, snubbing was done through 
a block and tackle and again a separate snubbing line 
was attached to the whip hook of the second crane. 
Through this method of rigging, the turning of the 


pre-assembled hull sections was kept under control | 


at all times. 

Upon completion of the turning operations of the 
forward and after sections, they were set in place on 
permanent steel blocking carried on concrete founda- 
tions. The engine-room section was already in place, 
so the end sections, while still held by the main hooks 
of the two gantry cranes, were pulled home by means 
of turnbuckles attached to lugs welded to the adjoining 
sections. At each joint, about 18 in. of the lap of the 
shell plates had been left unwelded to facilitate fitting 
and to assist in controlling the overall length of the 
vessel at this time. 

Following the assembly of the first hull in position 
No. 1, and the finishing of enough welding to permit 
its movement without fear of distortion, the transfer 
carriages were placed in position and the entire assem- 


bly was picked up and moved over to position No. 2. 


As additional hulls were erected, the movement was | 


progressively forward ; and when the line was entirely 


filled, the first hull was ready for launching, with all | 
the exterior underwater work completed and all the | 
Fig. 3, on page 219, | 


heavy machinery in place. 
shows several hulls progressing towards the launching 
stage. 

Many benefits were shown in the application of the 
use of assembly-line methods in the building of these 
submarine chasers, among which are the following : 
(1) a substantial reduction in fitting and welding time ; 
2) an overall improvement in the quality of the weld 
in direct ratio to the amount of position welding 
obtainable ; (3) building the vessel in sections allows 
relief points for locked-up or internal stresses due to 
welding shrinkage, and permits adjustment of proper 
overall length of the vessel; (4) the possibility of 
using a greater number of welders with only average 
qualifications, i.e., qualified for downhand welding 
only ; and (5) conservation of launching-way space. 

(To be continued.) 





NORTH-EAST COAST INSTITUTION 
OF ENGINEERS AND SHIPBUILDERS. 


A PRELIMINARY programme and list of papers to be 
read during the 1942-43 session at meetings of the 
North-East Coast Institution of Engineers and Ship- 
builders has recently been issued. So far, however, the 
dates of only two of the meetings have been fixed. 
The annual general meeting will be held on Friday, 
October 16, when the new President, Mr. J. Ramsay 
Gebbie, B.Sc., will deliver his presidential address. 
The next meeting will be held on Friday, October 30, 
when Messrs. R. A. Adam, F. C. Holmes, B.Sc.Tech., 
and A. W. Perrins, M.Eng., will present the Andrew 
Laing Lecture, entitled “Colloidal Fuel.” Other 
papers to be read during the session include ‘ The 
Design of High-Speed Cargo Vessels,” by Dr. G. S. 
Baker, O.B.E.; “ British Merchant Shipbuilding Pro- 
gramme in North America, 1940-42,” by Messrs. R. C. 
Thompson, C.B.E., M.A., and H. Hunter, O.B.E.., 
B.Sc.; “ Electrical Equipment of Shipyards,” by 
H. M. Coatsworth, B.Se.; * Standardisation,” by Mr. 
C. Le Maistre, C.B.E.; “* Ship Salvage,” by Mr. A. P. 
MacFarlane ; * Effect of Machinery Torque Variations 
on Propulsive Performance,” by Lieut. (E.) E. Panago- 
poulos, B.Se., R.H.N.R.; “ Watertight Subdivision 
of Merchant Ships.” by Mr. W. Muckle, B.Sc. ; 
‘** American Tanker Construction,” by Mr. J. L. Adam ; 


and ** Marine Water-Tube Boilers,” by Mr. W. Sampson. 
The Council of the Institution have made a 
number of awards, including the M. C. James 


Medal to Mr. R. W. L. Gawn, R.C.N.C., for his paper 

Roughened Hull Surface,” and the Weighton Medal 
to Mr. Ian Welsh Goodlet, B.Sc. The Weighton Medal 
is awarded jointly by the Institution and King’s College, 
Neweastle-upon-Tyne. They have also awarded 
Institution Scholarships to Messrs. H. Kay and W. I. 
Miller, both of whom are apprentices in the works of 
the North Eastern Marine Engineering Company (1938) 
Limited. The George Mitchell Harroway Scholarship 


has been awarded to Mr. Frederick Hyde, an apprentice 
in the works of Messrs. Swan, Hunter and Wigham 
Richardson, Limited, Wallsend-on-Tyne. 
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PATENT RECORD. 


| ABSTRACTS OF SPECIFICATIONS RECENTLY 

PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 

The number of views given in the Specification Drawings 
is stated in each case; where none is mentioned, the 
Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 





¢ Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 

Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word ** Sealed "’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 





ELECTRICAL APPARATUS. 


544,427. Electric Cables. British Insulated Cables, 
Limited, of Prescot, and P. W. Cave, of Huyton. (3 Figs.) 
| December 23, 1940.—The invention is an improved form 

of flexible electric cable for use with portable tools, such 
as electric drills, where a high degree of flexibility is only 
required within a short distance of the end of the cable 
| which is attached to the tool. The cable has a centra!' 
conductor 1 provided with rubber insulation and four 
outer conductors 3, each rubber insulated. For the 
| greater portion of the length of the cable the four cores 
| ave separated from each other by rubber fillers 5 which 
|} do not form a part of the structure of the cable. The 
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4 
YON! 
3 
assembly is enclosed in a tough rubber sheath 6. A con- 


tinvous length of the cable has a section a over which 
the cores with intermediate fillers 5, are laid up helically 
together with a long lay, and a section ¢ over which the 
cores are laid up helically with a short lay, there being 
no fillers over this section. There is also an intermediate 
section 6 over which the lay gradually changes from the 
long to the short lay. The section ¢ of the cable has the 
shortest lay in the cable length and has the maximum 
degree of flexibility. The length of this section will 


generally be less than the remainder of the cable; for | 
instance from 5 yards to 25 yards, while the remainder 


is from 100 yards to 150 yards. Any difference in 
diameter over the part having a short lay from the 
diameter where the cores have a longer lay distinguishes 
readily the end of a cable which is to be attached to the 
portable tool or appliance. (Accepted April 13, 1942.) 


HYDRAULIC APPARATUS. 


544,493. Remote-Controlled Hydraulic System. Dowty 
Equipment, Limited, of Cheltenham, and D. Mackenzie, 
of Cheltenham. (1 Fig.) October 15, 1940.—The 
invention is a remote control which is specially applic- 
able to the control of hydraulic power systems such as 
are commonly used in aircraft for the operation of 
retractable undercarriages. The engine-driven pump 1 
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draws hydraulic fluid from the reservoir 2 along the 
conduit 3 through a filter. From the outlet of the pump, 
the conduit 5 feeds through 4 non-return valve to the 


electrically-controlled valve 7 which controls the exten- 
and retraction of the jacks 11. As shown, the 
solenoid operating the valve 7 has two limit positions, 
one of which it assumes under spring-loading when de- 
When energised, 
position for 


sion 


jacks. 
moves to its other extreme 
The solenoid is energised and 


energised for extension of the 
the solenoid 
retraction of the jacks. 
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SEPT. II, 
de-energised by press-buttons 13 and 14 coupled towether 
to ensure their opposite movement, the 
| also serving as indicators to show the pilot when the 
undercarriage is properly set for landing. For this pyp. 
pose the plunger-operated up-switches 18 and Wh- 
switches 19 are operated respectively when the wader. 
carriage is locked in the fully-up and fully-down posit jong. 

Behind the press-buttons are mounted indicator livhts. 
| and the buttons are hollow, with coloured transly ent 
end panels. The indications given are a green light 
through the press-button 14 when the undercarria is 
locked in the down position, and when extension jas 
commenced, a red light which persists until the un:ler- 
carriage reaches full extension. When the jacks 1! are 
retracted in flight, the solenoid is energised and no livht. 
are visible When the press-button 14 is pressed to 
lower the undercarriage the up-switches 18 are imm:«( 

ately released and closed, and a red light appears at thy 
press-button 13 When the undercarriage jacks reach 
the fully-extended position, the down-switches 19 ar 
| Closed, the red light is extinguished and the green licht 
comes up in the press-button 14. (Accepted April 15 
| 1942.) 

INTERNAL-COMBUSTION ENGINES. 


544,815. Priming System for Diesel Engines. H. Da 
Costa, of Ilford, and The Plessy Company, Limited, of 
Ilford. (1 Fig.) September 25, 1940.—The invention is 
shown applied to a Diesel engine having a starting motor 
indicated at 10 which is energised by high-pressure ga-~cs 
generated by a cartridge 11. The reservolr for the prim 
ing fuel is constituted by the larger part of a compound 
cylinder 31 in which works a compound piston 32. The 
smaller part of the cylinder communicates with the his 
pressure gas conduit by a bleed conduit 14. A hand 
|}pump 22 supplies the reservoir through a non-return 
| valve 24 from a storage tank 23. The outlet from the 


press-bi.! tons 











reservoir is through a non-return valve 19 which com 
|} municates with a header 20 from which a number of 
pipes 21 lead to the priming points of the engine. In a 
| solid-injection engine, a spray noxzle delivers the fuel 
| directly into the engine cylinder aa shown to the left of 
the header. Alternatively, an ejector is associated with 
a nozzle, and to it pressure gas is supplied also bled from 
the high-pressure gas line through a reducing valve so 
that fuel is thoroughly atomised as it is supplied to the 
engine.—( Accepted April 29, 1942.) 


MOTOR VEHICLES 


542,470. Steering Gear. Bishop Transmission Com- 

pany, Limited, of Westminster, and H. Leese, of Bedford. 
(1 Fig.) July 4, 1940.—The gear consists of a worm-type 
leam, which is engaged by one end of a rotatable pin 
mounted on the rocker arm. The outer end of the rocker 
arm is bored from the face 3, which lies adjacent to the 
|} cam, to receive a hardened race 4. From the other face 
«f the rocker arm the bore is of smaller diameter, as 
| 


4 





-3 





2a =a J aut} 8 








(542,470) 
against which a 
The inner end 


shown at 2a, so as to form a shoulder 
hardened thrust washer 6 is positioned. 
of the race 4 bears against this washer. The need 
rollers 7 are rounded at the ends and surround th: 
cylindrical part of the pin 8. The outer end of the rac« 
is internally shouldered to hold the needle rollers i: 
place. The inner end of the pin is slightly spherical and 
engages the hardened thrust washer 6. The whol 


assembly is cheap to manufacture, simple and compact 
and considerably restricts the frictional resistance of th« 
steering gear as a whole. 


(Accepted January 12, 1942.) 
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what as a reference standard, to size powders which 


APPARATUS FOR PARTICLE | vere afterwards examined by other methods includ- 
SIZE ANALYSI S. |ing elutriators, sedimenters, turbidimeters and 


microscopes. From the results obtained it has been 
(Continued from page 182.) | possible to define the sphere of usefulness of each 
|method, to indicate its peculiar advantages and 
Tue scientific research staff of Messrs. Imperial | limitations, and in some cases to form conclusions as 
Chemical Industries at Billingham have had wide | to the directions in which improvements can be 
experience of various forms of apparatus for particle | made or research to that end profitably pursued. 
size analysis, and it is only after many years of| The first apparatus so investigated was the 
experiment, development and rigorous checking that | particle size analyser designed by Dr. P. S. Roller* 
they have felt justified in regarding their photo- | which embodies the elutriation principle in which 
sedimentation apparatus as a marked advance on | particles below a certain size are blown away by a 
earlier methods. Certainly it has the feature of | current of air. As shown in the diagram, Fig. 8, 
measuring the free falling speeds of particles directly, | this apparatus consists of a U-shaped container a of 
whereas the instruments previously available were | ‘* Pyrex” glass in which the sample of powder 


Fig.9. J 























































































































Fig.8. —— 
ike : 
_ ~ 8'dia.- 
| el 
. aa wis ® 
j ® | 
Pe = 
| 
. ° 
Pe r Z 
i275 : 
H 
Ji 
| 
rPeeain |* ri 
| ' ’ lad t 
NA rT 
| SOF ts P : j 
AAS) | ALES) | 
eae § ; : 
yo7 Hm) : “ENGINEEXING” 
Fig. 10. ie 
' 
| 
l | 
| all 
2 or i 
2 a. 9 
| 
i* . 
% 
| 
enone 
‘ 
+t... e 
m 











| under test is mixed and circulated by the action of 
| a jet of compressed air from the supply 6. At the 
all based on indirect principles and were more or less outlet end the container is flexibly connected at c 
empirical. For many routine purposes, however, to a stainless steel separating vessel d, the outlet 
the photo-sedimentation instrument is unnecessarily | from the top of which passes to a collecting filter, e. 
precise. Moreover, it is elaborate and expensive—| By means of wheel, cam, and roller mechanism, 
costing about 250/.—and two operators using it can | with spring drawback, the container a is oscillated 
undertake only two analyses a day. A further 200 times per minute, whereby the powder is kept in 
point is that while the large range of particle size | contact with the air jet and highly efficient defloccu- 
that can be dealt with by the sedimentation cell is | lation achieved. The apparatus is claimed to have 
one of its inherently valuable features for general | application over the particle size range up to 80x, 
use, the more restricted ranges of other methods may | four settling chambers of different diameters being 
be adequate for many limited industrial purposes | provided to deal with different sized particles, and 
of a repetition character. Finally, the sedimenta- | the smaller chambers being used for the higher cuts. | 
tion apparatus is only suitable for examining powders| In the recommended mode of operation, a sample 

















nozzle is chosen to give a pressure loss of from 0-65 in. 
to 2 in. head of mercury at the air rate being used. 
Care is essential in the choice of nozzle size to ensure 
the effective removal of the finest particles. The 
fractionation is deemed to be complete when the 
rate of separation, as determined by successive 
weighing, is 10 per cent. of the initial rate of separa- 
tion, the stage at which this occurs being termed the 
“end point.” Dr. Roller states that at this “‘ end 
point,”’ the amount of oversize material carried over 
as the result of non-uniform velocity distribution 
across the separator tube is just balanced by the 
amount of fines remaining behind as the result of in- 
complete scrubbing. If the “end point ”’ correction 
is not used, and elutriation is carried to completion 
(as would be necessary if the fractions were required 
for subsequent examination) the time taken is very 
long, especially for the smaller size ranges. For the 
0 — 5y fractionation, for example, 400 minutes is 
needed. 

A sample of fine sand was analysed in the photo- 
sedimentation apparatus. It was then sized in the 
Roller elutriator and the recovered fractions were 
each sized separately by photo-sedimentation. The 
results of the Roller analysis may be summarised 
as follows :— 

(i) The separation into fractions was far from 
sharp. For instance, the fraction nominally less 
than 5. contained particles up to 30, in size, while 
all the large size fractions contained fines. 

(ii) With normal powders, having no gap grading 
nor any predominating grain size, the general result 
— by the Roller elutriator might not differ 
| 
} 
| 








very much from the truth. This is because of the 
compensating effects noted in connection with the 
“end point ” determination. The oversize particles 
carried over due to non-uniform distribution were 
in fact fairly equally balanced by the fines incom- 
pletely removed from the residue. The general 
conclusion reached was that the Roller elutriator 
was useful for sizing powders with normal gradings, 
| but might be seriously in error with abnormal grad- 
ings. 

The Gonell elutriator, which is similar in principle 
to the Roller analyser in that particles below 
various maximum sizes are floated away in a rising 
current of air, is of German origin.* The instrument 
shown in Fig. 9 is a slightly modified form of the 
original and will be recognisable from the illus- 
tration as the apparatus recommended by the 
British Standards Institution (B.S.S. 893) for the 
examination of flue-gas dust in connection with 
the testing of dust-extraction plant.t In the 
instrument tested by the I.C.I. investigators the 
vertical elutriator tube f is 2-75 in. diameter and 
has a 5-deg. cone g below the parallel portion, 
terminating in a further coned length into which 
the sample of powder is inserted and also into 
which a measured supply of dry filtered air is blown. 
At the upper, open, end of the elutriator tube is 
an inverted 60-deg. cone j, to prevent dust that 
has been blown out of the tube falling back again 
when the air supply is stopped ; and a bell-jar k to 
collect some of the elutriated fractions. The tripod 
stand to which the elutriator tube is flexibly con- 
nected by springs /, is mounted on levelling screws 
land provided with a plumb-line. A fractional 
horse-power motor p, fixed to the tube, drives an 
out-of-balance mass to agitate the tube and the 
powder it contains, while additional mechanical 
rappers r serve to prevent fine dust from adhering 
to the walls of the tube where the air velocity is 
low during elutriation. 

The apparatus as designed is claimed to have 
application over the particle size range up to 80y, 
the upper limit being fixed by the necessity of 
avoiding turbulence in the rising air stream. Thus 
the value of Reynolds number for the fiow up the 
parallel part of the elutriator tube must not exceed 
about 2,500. With an instrument of the dimensions 
shown in Fig. 9 the time necessary completely to 
elutriate the particles below 20, is excessive, and 
a tube of greater diameter should be used to give 
cuts at these lower sizings. The workable range 
with the apparatus tested is, therefore, 204 to 80,. 








that are insoluble in, or unaffected by, water, | of about 20 cc. volume is used, and the air inlet 
alcohol or acetone. 

It was of interest, therefore, to investigate the| + gee U.s. Bureau of Mines Tech. Paper No. 490, | 
performance of other, cheaper and simpler forms of | 1931. Proc. A.S.T.M., 32, pt. II, 1937. Jl. Am. Ceramic | 
sizing apparatus, using photo-sedimentation, some- ! Soc, vol. 20, No. 5, May, 1937. 








Some 5 grammes to 10 grammes of the dry powder 





* V.D.I., vol. 72 (ii), page 945 (1928) and vol. 76 (ii), 
page 664 (1932). 
+ ENGINEERING, vol. 151, page 501 (1941). 
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sample are weighed into the conical vessel h, the | limit of the fraction desired. In general, it is satis-| than 10, contained particles up to 30, in size 
latter screwed on to the tube, and the air supply | factory to use tap water, though the flocculating | this was partly ascribable to convection current, 
started at a flow rate calculated, on the basis of | effect of small quantities of dissolved salts must 


Stokes’s law, to make a cut at the lowest desired |not be overlooked. 


size limit. 


more dust particles are seen issuing from the top| elutriation for any particular fraction is deemed | second. 


which might be expected to exert a noticeable effec 


With very fine powders it is| over that range since the elutriation velocity for 


The air current is continued until no | preferable to elutriate with distilled water. 


The 


particles of 10, size in water is only 0-003 cm. per 


| Improved results would doubtless },» 


of the tube f, at which stage the tube walls are complete when no more ascending particles can be | obtained if the elutriator were surrounded by a 
vigorously rapped and the coned sample container A | seen in the upper part of the tube against a suitable | constant-temperature bath to minimise convection, 


is removed, weighed and replaced, and the air | background. 


If there is any doubt as to the|The Schéne apparatus as at present designed jg 


current passed again for a further 10 minutes. The | efficacy of this test a smal! quantity of the effluent | suitable only for powders insoluble in water, but 
vessel A is then re-weighed ; and the operation is | is whirled in a centrifuge and the vessel examined | there seems no reason why, with trifling modifica. 
repeated until the loss in any 10-minute period is | for sediment. The effluent caught in large beakers 
less than 0-5 per cent. of the fraction already | is allowed to settle, the supernatant water poured 
extracted. This stage corresponds to the “ end | off as far as possible, and the remainder evaporated. | used, with corresponding extensions of its applica. 


point * mentioned in connection with the Roller| Any desired number of size cuts is obtained by | tions. 


tions to the assembly, other fluids, such as alcohol, 
acetone or carbon tetrachloride, should not be 


The results obtained with the Schéne tube 


apparatus. The total loss of weight of h gives the | progressively increasing the rate of flow of the| were surprisingly good, and its cheapness and 


weight of the fraction under examination. 


The | elutriating water, the finally dried fractions being 


rate of air flow is then quadrupled and the next | weighed to give the size distribution by weight of 


higher sized fraction blown off, the whole procedure | the original sample. 


including end-point determination being repeated, 
and any desired number of cuts up to the maximum 
size of about 80, being obtained. 

In the I.C.I. tests, a sample of fine sand was sub- | 
divided in the Gonell elutriator, the fractions blown 
over being collected in the bell-jar while the super- | 
fine particles which escaped were trapped in a 
vertical electrostatic precipitator.* The collected 
fractions were then sized in the photo-sedimenta- 
tion apparatus and the complete analysis com- 
puted from that of the fractions. The results for 
the complete powder showed fair agreement, 
though the cuts were far from sharp ; all the finer 
fractions contained oversize particles, while the 
coarser fractions contained both undersize and over- 
size particles. The actual instrument used was 
found unsatisfactory for elutriating particles >40,, 
but by having a number of tubes of different 
diameter there seems no reason why satisfactory 
fractionating up to 100, should not be possible. 
However, the time taken for cuts at 10, and finer 
was very long, 8} hours being required even for a 
free-flowing powder like dry sand, while for anything 
like an adhesive material the work would be very 
tedious. The bell-jar arrangement was found 
unsatisfactory for collecting the smaller sized 
particles. It collected only some 50 per cent. of 
the dry sand less than 10, in size. Thus, although 
with some powders the final analysis will be reason- 
ably correct, the separation into fractions is only | 
approximate and difficulties as well as errors may 
be expected with powders having abnormal gradings. 
On the other hand, the apparatus has the advan- 
tages of being cheap, and of being made fairly 
automatic in action after the air-rate has once been 
adjusted, so that the long time of operation becomes 
a less serious objection. 

The Schéne elutriator,t devised about 75 years 
ago for the special purpose of analysing clays, and 
much used in the ceramic industry, embodies the 
elutriation principle but uses a liquid (generally 
water) for the purpose instead of air as in the Roller 
and Gonell instruments. The essential component 
of the arrangement, sketched in Fig. 10, page 221, 
is the glass elutriator tube s of closely prescribed 
dimensions to which water under a controlled 
constant head of about 10 ft. is admitted past a 
plug cock ¢ fitted with an extension lever for fine 
adjustment. The effluent from the tube, carrying 
with it particles of size dependent on the speed of 
flow up the parallel length of 15 cm., discharges | 


through a curved outlet tube into a large beaker | ® 5@™p 






in which the fines can settle, and from which the | 8° derived were sized in the photo-sedimentation 
supernatant liquor is drained off and the fraction | ®Pparatus and the analyses compared. The time 
of deposited powder dried and weighed. The supply | required for the Schéne elutriations ranged from 
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reservoir, preferably of about 8 cub. ft. capacity, | 24 hours for the fraction less than 10y in size, 0 ' 
‘a Gunle we At oe alien senceudiiaan tee | down to about 2 hours for the fraction of size 60, | cocks f and d; and their solid contents, separated 


taken to guard against heat leakage. 


| to 80,. 


In the recommended method of use, about | adversely affected by prolonged : 
5 gm. to 10 gm. of the powder to be analysed is | ¥4ter, the time factor is not a serious disadvantage 


dispersed, if necessary by boiling with a 0-1 per cent. 


solution of gum arabic, or by mechanical means, | Soverned supply to the reservoir) needs practically 
and the mixture poured into the elutriator tube. no attention beyond an_ occasional check of the 


The effluent pipe being connected, the water supply | te of flow. 
tere pot | . 5 ee | As regards the analyses, that of the complete | 


is turned on and the rate brought up to that, calcu- 


. . . ' 
immersion iM) 





| ment. 


simplicity are further points in its favour. 
The Andrews apparatus, extensively used in the 
| ceramic industry for control purposes, and variously 
described as the ‘* Rapid ” or “ Kinetic ” elutriator, 
is an elaboration of the Schéne"design just described, 
essentially similar in principle and differing mainly 
| in having two elutriator tubes of different diameters 
| mounted in series one above the other so that three 
sizing fractions, separated at 20u and 53, for the 
| specified internal diameters of the vessels, can be 
obtained in one test. With reference to the diagram 
Fig. 11, the elutriating water, supplied from a 
reservoir at a head of 10 ft., is kept at constant 
temperature by an external thermostat and passed 
to a gently divergent inlet ¢ through a plug-cock 
fitted with a long handle for fine adjustment. A 
weighed quantity, 5 gm. to 10 gm., of the sample 
| is suitably dispersed and added slowly through the 
| tap funnel a at the top of the apparatus, the rate 
| of water flow upwards having been adjusted pre 
| viously so that the “cut” in the top vessel, 4, 
| Shall take place at 20u. The flow rate can be 
| measured and controlled by the piezometer p near 
the outlet, several constricting jets j being pro- 
vided for fixture in the outlet pipe to achieve cuts 
| at other particle sizes by different rates of flow. In 
| practice, however, it is generally preferable periodic. 
ally to check the outflow rate by timing a measured 
| efflux rather than to rely entirely upon the accuracy 
of the jet sizes. The recommended velocities in 
the elutriation vessels are 20 per cent. in excess of 

| those computed according to Stokes’s law. 
During this first operation of separating the 
| smallest particles, the hollow brass centre-piece or 
plug, A, is kept down, thus preventing larger par. 
ticles from descending out of the uppermost vessel 
b, the outlet holes in the top of A being designed 
to promote thorough circulation of the suspension. 
The effluent containing the fines is collected in 
beakers for subsequent settlement, followed by 
recovery of the powder by decanting and evapora- 
tion as previously described for the Schéne instru- 
Similarly, elutriation is deemed complete 
when no more particles can be seen in the upper 
vessel and this visual test may be checked by 
centrifuging a sample of the effluent liquor. When 
the elutriation of particles less than 20, is com- 
plete, the water flow is interrupted by closing the 
tap d, the hollow plug A is lifted, and the residue 
in the top chamber 6 falls into the lower vessel 
c. The plug A is replaced, the water flow resumed 


The tests conducted by the I.C.I. investigators | at the same rate as before, and the fraction sized 
consisted in fractionating, by the Schéne apparatus, | from 20» to 53m is carried over into the vessel }, 
le of fine sand of which the separate fractions | this second elutriation being continued until no 


more particles can be seen leaving the lower vessel, 
c. The chamber 5, containing the 204 to 53,4 
fraction, and c, containing the fraction greater 
than 53, are then isolated by their respective 


So long, however, as the material is not | from the water by decantation, filtration, and eva- 


poration, are finally weighed. Precautions against 
the flocculating action of the salts dissolved in tap 


| since the apparatus (if provided with a ball-valve| water are recommended if very fine powders are 


being examined. 

In the I.C.I. tests of the Andrews elutriator, a 
sample of the fine sand used in the tests previously 
described was separated into three size-fractions, 


iated according to Stokes’s law, which will just | powder agreed very closely with that obtained by | respectively less than 20yu, between 20n and 53,, 


support a particle of the size representing the upper | photo-sedimentation, and the cuts were quite sharp | and greater than 53,. 
<i atin for particle sizes exceeding about 20x. 





A certain 


The fractions were after- 
wards sized separately in the photo-sedimentation 


* See ENGINEERING, vol. 152, pages 143 and 181 (1941). | amount of size overlapping occurred, though not | apparatus and the analysis of the complete powder 
t ‘Uber Schlammanalyse und einer neuer Schlamm- more than was observed with any other elutriation | calculated from that of the fractions. It is claimed 
apparat.”’ 


E. Schéne, Berlin (1867). 





‘apparatus; and while the fraction nominally less' for the Andrews apparatus that two cuts, at 20, 
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and 53, can be elutriated in 2 hours to 3 hours, 
put the times actually occupied were 7 hours for 
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complete course until 1933, when the South-East 
| London Technical Institute announced a series of 
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The training of foremen, as will be seen, is a 
comparatively recent departure in Great Britain, 


particles less than 20, and a further 4 hours for | fortnightly meetings to train foremen by the case | with special problems and without valuable pre- 
the fraction 20% to 53y. The separation of the| method. The first few years were regarded as|cedent. It is a subject not widely recognised or, 


fractions from the effluent liquor and the elutriation | experimental, both in the method and in the content | hitherto, thoroughly treated; it 


affects adult 


chambers took a further 3 hours to 4 hours, and if | of the course. The case method of procedure was | persons of limited general and formal education, 
more cuts were needed, especially for particles of | quickly abandoned in favour of formal lectures | but with considerable personal power, responsibility, 


10, or less, the time occupied would be much longer. 


| interspersed with, or followed by, discussion. Mr. | 


and experience—essentially practical men engaged 


The conclusions drawn from the test were, that for|T. H. Burnham, head of the Management Depart-|in industry, and usually specialists in the narrow 


powders of normal grading the Andrews elutriator 


wil! give a reasonably accurate result though the | 


cuts are not sharp. The fraction nominally less 
than 20, for instance, contained particles up to 
40, while over 20 per cent. of the particles in the 


| ment and lecturer at this Institute, set out the aims 
of the course as being to develop the foreman’s | 

| character and latent powers of leadership, increase 

| his personality, and lift him out of mediocrity ; to | 


| increase his self-confidence, poise and intelligence ; | 





application of one process or trade, itself more or‘fess 
skilled ; and men differing in experience, responsi- 
bility, knowledge, skill, and ability, engaged in differ- 
ent trades and holding different positions. Present 
methods must be regarded as being tentative. The 


2%). to 53m fraction were up to 80, in size. To|to enlarge his perspective of responsibilities and | restricted facilities available, the existence of too 


some extent the fines left behind by imperfect 
scrubbing compensate for the oversize carried over, 
so that the mass analysis obtained is not far from 
the true result; but the detailed distribution of 
particle size may be seriously in error. 


(To be continued.) 





FOREMANSHIP DEVELOP- 


By F. J. Burns Morton. 
(Continued from page 204.) 


I11.—T raining Younger and Prospective Foremen. 

While the conference method is, without doubt, 
the best procedure to follow with the older and 
more experienced foremen—say, over 35 years of 
age—the lecture-conference and case method of 
instruction is particularly suitable for the inter- 
mediate age-group between 25 and 35, with some 
experience but with limited educational background. 
For those below 25 years of age, the lecture course 
of intensive instruction is likely to achieve the best 
results, since this age-group is best able rapidly to 
respond to and assimilate information from formal 
lectures. Although there is no real reason why 
older foremen should not attend courses of instruc- 
tion on foremanship, the chief objection is one purely 
of personal prejudice against “going to school.” 
It is to be admitted that, in Great Britain generally, 
there is neither great demand for adult education 
nor any great belief in it, except that which is 
attained by practical experience, and foremen as 
a class form no exception to this attitude. More 
striking, too, is the estimated number of students 
taking formal courses in management, which, based 
on population, gives the comparative ratio—Great 
Britain, 1: Germany, 5: United States, 7. How- 
ever, in view of the present enormous use of intensive 
courses of instruction in the fighting Services and 
in Civil Defence, the hitherto prevailing prejudice 
against teaching after the elementary school stage 
may be materially reduced. 

Education for management* must necessarily 
precede rather than follow improvement in foreman- 
ship. The first courses in industrial administration 
in Great Britain were arranged in 1919 by the 
Manchester College of Technology as a full-time 
course suitable chiefly for post-graduates. From 
these pioneer beginnings, other centres adopted 
arrangements for training in management, and in 
1926 a two-years’ course was provided by the 
Polytechnic, Regent-street, London, for evening 
students. Shortly afterwards, in 1928, the Institute 
of Industrial Administration prescribed a standard 
syllabus, set standard examinations, and admitted 
those who qualified to membership in the various 
grades. 

Foremanship training was introduced in 1919 at 
the Manchester College of Technology with a course 


| opportunities, and to get him out of ruts and blind 
|alleys by pointing out the obvious opportunities ; | 
| to indicate the close relation and interdependence of | 
| industrial problems, and thus develop the will to| 


co-operate ; to instil an interest in the life of a | 


few text-books, the unsystematised nature of the 
subject to be taught, the lack of experienced teachers, 
and the absence of settled and proved methods of 
instruction, cannot but produce limited results. 
There are three main problems in training fore- 


greater organism than the person alone, namely, the | men, namely, the matter to be taught, the method 


| firm; to interpret and expound the managerial | 


| point of view; to impart a better knowledge of | 


of teaching, and the teacher. First, there must be 
some agreement, if only temporary, regarding the 


| human relationships and a sympathetic understand- | subjects to be taught, which must be decided entirely 
| ing of men, increase his powers of clear thinking and | with a view to the foremen’s requirements. The suit- 
| self-expression, and teach him how to convey know- | able syllabus, above mentioned, drawn up by certain 
MENT IN GREAT BRITAIN. \ledge and instructions quickly and clearly; to| large technical institutions in association with the 


| indicate his responsibility, not only in controlling, | Institute of Industrial Administration (as a National 


| but in developing men, and to enlarge his knowledge 
| of practical economics. In 1938, as the result of a 
|demand from the South-East London Technical 
| Institute and other larger colleges, the Institute of 
| Industrial Administration, in conjunction with them, 
| set up as standard a syllabus for a two-years’ course 


|in foremanship, with sessional examinations, and | 


|awarded a certificate to those qualifying. An 
|examination paper (usually comprising about ten 
questions, of which six had to be attempted) was set 


in each of the five sections and was assessed by the | 


Institute of Industrial Administration. One advan- 
tage of this course to the supervisor who wished 


to go farther was that he could proceed to take the | 


more advanced I.1.A. courses and examinations, 
and those in foremanship already passed counted in 
his favour. 

The demand for courses, and in consequence the 
number of technical institutions offering them, was 
small; but a second important development 
occurred in September, 1941. On the instructions 
of Mr. Ernest Bevin, the Ministry of Labour and 
National Service caused definite courses of lectures 
and discussion on foremanship to be set up in many 
more evening schools and technical institutions 
throughout the country. Five thousand foremen 
were attending courses within 6 months of the 
inception of this new scheme, which followed closely 
the syllabus already established by the Institute of 
Industrial Administration, but was shorter and more 
intensive. Provision was made for lectures covering 
general principles of foremanship and supervision, 
principles of production and planning, elements of 
labour management, and costing and remuneration. 
The courses are normally of 72 hours’ duration and 

jare usually given in two evening meetings of two 
| hours each per week. For convenience, a shortened 
course has been introduced recently, consisting of 
| 12 two-hour lectures. In March of this year, also, 
a special course was instituted for women super- 
| visors (engineering), consisting of 15 lectures, each 
|of two hours. No fees are charged. Those com- | 
| pleting the course may take the examination men- | 
| tioned above if they so desire. 
| Courses of training may be supplementary to, | 
| or may even coincide with, the Institute first stages | 
j}and elementary courses in management. It is | 
| proper, however, that they should be specifically 
| designed for foremen wherever possible and, being | 





| and centralised professional body chiefly interested 

in promoting education for management) may be 
suggested as deserving general acceptance. This 
| syllabus, which is being adopted in numerous 
| technical institutions as a standard, consists of the 
| following subjects. The full session for subject (1) 
| would consist of about 30 meetings, on one evening 
a week. The other subjects could be covered in 
about 15 weekly meetings each. 


First YEAR. 


1. General Principles of Foremanship and Super- 
vision.—Outline of factory administration. Co- 
operation between departments. Types of fore- 
manship and supervision in varying organisations. 
The tone of a workshop. Essentials of leadership. 
Qualities of a successful foreman, and their develop- 
ment. Duties and responsibilities. Relations with 
the management and with the employees. Executive 
control. Employee representation. Accident pre- 
vention. Plant efficiency. Prevention of waste. 
Industrial psychology. 

2. Elements of Labour Management.—Organisa- 
tion of duties of a labour department. Recruit- 
ment, training and discharge of personnel. Work- 
ing conditions. Job specification. Employment 
records and graphs. Health services and facilities. 
Keeping in touch with employees. Education. 
Factory and other legislation. _Workmen’s com- 
pensation. Welfare work. Canteens, clubs, recrea- 
tion. 

3. Principles of Production and Planning.—The 
importance of production in factory organisation : 
its initiation and authorisation. Relations of pro- 
duction department with other departments. Func- 


| tion of design. The drawing office. Production 
| planning methods. Plant balance and layout. 
| Plant and tool provision in all stages. Mechanical 


handling. Progress control methods. Stores organ- 
isation and methods. 


Seconp YEAR. 


4. Principles of Remuneration and Estimating.— 
Economic theories of wages. Daywork and incen- 
tive methods of payment. Timekeeping and wage- 
office routine. Qualifications of the rate-fixer. 
Organisation of rate-fixing department. Time and 


of six evening classes for engineering foremen and | limited to those subjects which strictly concern motion study: their bearing on efficiency of work, 


supervisors, conducted by Professor Dempster | foremen, should be simplified and adapted to their | and on job rates. 


Smith, which covered workshop organisation, layout 
of machines, and other similar problems of particular 


interest to engineers. Although occasional lectures | management, so that those fitted might proceed | Material requirements. 


special needs. While it should be possible for such | 
| courses to form the first step to qualification in | 


Factors in construction of job 
rates. Function and qualifications of estimator. 
Job analysis. Time standards and allowances. 
Provisions for oncosts. 


were given in foremanship at various centres from | to broader and more detailed issues, it is necessary | Purpose and construction of estimates. Comparison 
time to time, no real attempt was made to set up a| to bear constantly in mind that the primary purpose | With actual costs. 


* For further particulars see Education for Manage- 
ment, by J. A. Bowie (Oxford: the University Press, 
1930), and the report on Education for Management, 


is for training in foremanship, and not in manage- 
ment, and to take into consideration the more | 
limited abilities and more restricted education | 


| 


5. Elements of Costing.—Nature and importance 
of costing; an aid to management; its value to 
the foreman. How costs are constructed. Record- 


published by the Association for Industrial and Com-| usually characterising those concerned chiefly with | ing and allocation of labour and material costs, 


mercial Education in 1928. 


' departmental supervision. 





direct and indirect. Explanation of oncosts; how 
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they affect cost of production ; their classification 
and allocation. Standard costs. Costing accord- 
ing to operations—job, multiple, process, etc. Cost 
recovery. 

Setting up a standard syllabus does not imply 
uniformity of treatment, but it does infer the adop- 
tion of the lecture method if the subjects are to be 
covered adequately. The lecture-conference, the 
discussion group, and the case method have all 
been abandoned in favour of the intensive instruc- 
tion common to the formal lecture with provision 
for subsequent discussion. Lecture notes have been 
made available by the I.I.A. to guide teachers in 
the planning of their courses. In view of the short- 
age of teachers, always common when a sudden 
demand materialises, special arrangements have 
been made by the Polytechnic, Regent-street, 
London, W.1, to provide a course for lecturers. 
Similar facilities were arranged by the Institution 
of British Launderers in providing training for 
management in the laundry industry. 

While the actual treatment of subjects in a lecture 
course can be guided in content by a standard 
syllabus and helped by special instruction in teach- 
ing methods, the final results achieved must depend 
on the teacher, his practical experience of respon- 
sible executive work in industry, and his capacity 
for imparting useful information and adapting it 
to the intelligence of those being taught. In fore- 
manship training, a knowledge of methods and an 
understanding of principles is not sufficient; the 
foreman must, in addition, develop the right prac- 
tical and progressive viewpoint, and what is more 
important still, he must acquire the ability to apply 
the result of his training to every-day problems. 
Courses of instruction must not be regarded only 
as a means of passing an examination. 
those attending training courses already have a good 
deal of practical experience, so that what they most 
need is to learn to apply that experience to better 
advantage, or, in other words, to become more 
competent as executives. 

The third problem, that of finding and appointing 
suitable teachers, is without doubt the most difficult. 
Teaching is a gift only rarely to be found in industry. 
Adults, especially those with considerable experi- 
ence in responsible positions, need unusually wise 
and competent instruction. In these circumstances 
teaching calls for a thorough understanding of 
human nature, an intimate knowledge of the subject 
to be taught, and substantial practical experience, 
as well as the ability to impart information by 
suggestion and persuasion. It is necessary that 
the teacher should assume authority and command 
respect. He is responsible for selecting material and 
transmitting it. He is expected to encourage inte- 
rest, generate enthusiasm and stimulate self-develop- 
ment. He must deal with practical matters and 
concrete cases which are known to or which appeal 
to those learning. He must induce interest in 
methodical and worthwhile work. Finally, he is 
dependent on good response and continuous attend- 
ance, which, where individuals are free to please 
themselves, is a sure indication of personal success 
or failure. Unfortunately, under the present system 
of evening instruction by technical institutions, the 
part-time teacher is badly paid, considering the 
reading, preparing and delivering lectures, and 
travelling that he must do, so that foremanship 
training is dependent on a labour of love by the 
few so inspired, or must make the best of inexperi- 
enced teachers. 

The aim of vocational education is to bring about 
industrial action, and it calls not only for knowledge 
of methods and practices, but still more for the 
creation of an attitude of mind which sharpens 
observation, encourages analysis, prescribes solu- 
tions, and puts ideas into practice effectively. 
Knowledge in industry is one thing, but the ability 
to think out new solutions and to apply them effect- 
ively is something quite different.* 


(To be continued.) 


* For further discussion of this subject see The Adult 
Class, by A. J. J. Ratcliff (London: T. Nelson and Com- 


pany, Limited, 1938), and The Consumer's View of Adult 
Education, by W. E. Williams and A. E. Heath (London: 
Methuen and Company, Limited., 1941). 


Generally, | 
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LININGS OF LARGE BASIC OPEN- 
HEARTH TILTING FURNACES.* 
By A. Jackson. 

(Concluded from page 217.) 


Tue periodic attack on the magnesite previously 
referred to cannot easily be avoided. It is caused by, 
(a) variation in iron quality, as, for example, an in- 
crease in silicon content, which may give excessive 
cutting by steel or slag; (b) excessive foaming, which 
cuts the banks above the normal level, this effect being 
made worse by the increased flame attack just above 
the surface of the foam; (c) prolonged refining time 
(special steels or high-sulphur iron); (d) poor fettling, 
as, for example, material not fully burnt-in before the 
addition of molten metal, or bad placing of the dolo- 
mite; (¢) badly prepared, i.e., not fully shrunk, dolo- 
mite ; and (f) various operational delays to the process. 
Most of these factors occur in all furnaces, but in a 
tilting furnace, in which some slag and metal are left 
at tapping, the fettling is probably thinner than the 
average, owing to the limitations of the method used 
for fettling. 

To sumniarise briefly, to obtain good output it is 
practically unavoidable that the brickwork of the 
hearth is quite often exposed to slag and metal action. 


If the bricks are not highly resistant, the lining is | 


undermined deeply, and this cavity cannot possibly 
be filled tightly with dolomite; thus sinking and 
finally collapse will take place. The only satisfactory 
way to fill deep undercutting is by using a wet chrome- 
magnesite paste, “* placed” with long-handled shovels, 
and finally covered with dry dolomite. The collapse 
of an undermined lining is not generally very sudden, 
but takes place by the bottom courses sinking at the 
inner ends, giving ever-widening joints above, and 
finally a vertical layer will gradually but completely 
break away. This is followed by another layer after 
further undermining, and so on. The lining again 
can only be saved by pasting the ever-widening joints 
with a wet ground mix. 

The type of brick necessary to form a basis for the 
lining, when in contact with slag or metal, must have a 
high resistance to reaction; it must also have a low 
shrinkage at high temperatures. These conditions were 
probably best fulfilled by Austrian magnesites and to 
a somewhat less extent by bricks produced from the 
purer magnesites. The latter magnesites could pro- 
bably be as good as Austrian, but in practice this is 
often not the case, possibly owing to the greater diffi- 
culties involved in the production of bricks from the 
purer material. The alternative basic bricks, chrome- 
magnesite and stabilised dolomite, are definitely less 
good and wear away relatively rapidly near the sill 
level. The mode of failure probably differs in that 
dolomite bricks are mainly removed by slag attack, 
while chrome-magnesites are susceptible to the attack 
of molten mixer metal, which, of course, will be present 
in the early stages of the operation. 





| dolomite fettling. 
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angle of tilt at tapping; (c) in charging, the machine 
will dump portions of certain materials on the banks 
|and the metal is poured in on this side. The onjy 
| satisfactory brick for the front bank at present j 
| Magnesite. 

The base of the back bank, as previously mentivned, 
consists of some 12 in. of dolomite brick, then hoy: 
|12 in. of magnesite are put on, followed by not more 
than 24 in. of dolomite brick. This brings the | jing 
near slag level. Continuation above this point resilts 
in back lining trouble caused by under-cutting and 
shrinkage of the dolomite bricks. In the seyera| 
instances where trials were made using more of { |,ese 
bricks, the back lining gradually bowed out from the 
casing and eventually collapsed. Subsequent exan ina. 


tion showed that the bowing outwards commenc: | jy 
the dolomite portion of the furnace bank; thus the 
wash-line of the furnace at the back should also be of 


magnesite. Very careful fettling is essential to vive 
moderate success with stabilised dolomite bricks. 

About 12 in. of magnesite are used on the bottom of 
the end banks, and then dolomite bricks are take: up 
to sill level. This is successful, because the end banks 
have little lining weight to support ; also the slope is 
much less steep than at the front and back banks and 
approximates more nearly to the angle of rest of the 
Good fettling is easy, and the main 
tenance of a good dolomite coating has no great effect 
on the furnace capacity. Even here, however, some 
shrinkage occurs, and the splays are liable to show 
sinking, with consequent widening of the brick joints 
These must be fettled lightly with magnesite paste in 
the early part of the campaign. 

Linings above Sill Level.—For the splays the dolomite 
bricks are taken just above sill level and separated by 
two or three courses of magnesite bricks from the silica 
above, which is taken right to the roof. For the back 
lining chrome-magnesite bricks are used from about 
sill level to the roof, with two courses of silica on top. 
Present chrome-magnesite bricks often show more 
bursting than pre-war types, but if the thickness of the 
base of the lining can be maintained these linings are 
still quite successful. For the front lining magnesite 
or chrome-magnesite bricks are used to about 12 in. to 
15 in. above sill level, the remainder to the roof being 
of silica. Chrome-magnesite pillars have been tried 
on several occasions, but do not offer any decided 
advantage, owing to their liability to fall into the bath 

Linings are patched when necessary with well-ground 
chrome-magnesite paste. Formerly this paste con 
tained upwards of 70 per cent. of magnesite. Experi 
ments have been made using as little as 20 per cent. of 
magnesite, but patching was not so successful ; some 
saving in magnesite was obtained, but greater quantities 
of paste had to be used. Now a paste containing 40 
per cent. of magnesite is considered to give reasonable 
satisfaction, but if equal difficulty were found in 
obtaining supplies of chrome ore as of magnesite, a 
reversion towards a paste of higher magnesite content 
would result in aggregate savings. Little paste is used 


The present position regarding the suitability of | on the back and end linings (splays) of the furnace, the 


various basic bricks below sill level is considered at 
Appleby-Frodingham to be as follows. Magnesite 
bricks appear (from observations in use) to be slightly 
less resistant to attack than pre-war types. No equally 
good substitute for all-round use has been produced. 
For furnaces using high percentages of molten iron, 
crome-magnesite bticks do show some advantage over 
dolomite bricks where exposure to metal and slag is | 
to be expected, though they are definitely less good than 
magnesite. For linings above slag level, the best types | 
are better than straight magnesite. Assuming that no 
possibility of powdering is involved, stabilised-dolomite | 
bricks are satisfactory in all positions where they can 
be well covered with dolomite fettling. If they become 
exposed they offer a good resistance to wear by molten 
steel and are therefore quite good for the furnace 
bottom, if out of contact with slag. In contact with 
slag, they wear rapidly, when compared with the 
magnesite and chrome-magnesite bricks; similarly 
they cannot be exposed to flame action above slag level, 
owing to their high spalling tendency and shrinkage. 
Linings up to Sill Level._—Our experiments indicate 
that a 74-in. thickness of magnesite (used as three 2}4-in. | 
courses) is satisfactory for the furnace bottom. If the 
frequency with which complete bottoms are renewed 
and the loss involved in a break-out are considered, 
there is really no valid reason for reducing this thickness 
further at the moment. The remainder of the bottom | 
and some 12 in. of the banks can also be put in with 
dolomite bricks quite safely. Trials on some 15} 
furnaces indicate that dolomite bricks are unsuccessful 
for the front bank. They invariably wear rapidly and | 
so cause undue maintenance on the lining by under- | 
mining. Three main factors contribute to this, namely, | 
(a) more difficulty in inspecting and fettling; (6) a/| 
smal] degree of undermining is very liable to cause | 
failure in the front lining, owing to the considerable 





* Paper presented to the Iron and Steel Institute for 
written discussion. Abridged. 





bulk being used to maintain the front. Some little 
saving has resulted from commencing the pasting of 
the linings from a higher level than was previously done, 
but as undermining is the main problem, the saving is 
not as great as might have been expected. High- 
chrome pastes are not as successful as high-magnesite 
types for slag-line patching ;i n consequence, the use of 
the 40 per cent. magnesite paste for this purpose is 
conducive to waste. Trials without pasting have been 
made, but trouble quickly arose even with chrome 
magnesite pillars in place of silica. 

Future Prospects.—It is hoped in the near future to 
perfect a stabilised dolomite cement with which to 
repair front linings in place of chrome-magnesite. This 
material will, of course, necessitate a basic lining, and 
some method will be necessary to tie these bricks to the 
furnace structure to prevent overbalancing. Water- 
cooled pipes of various shapes have been experimented 
with, and have shown some measure of success, but 
one or two nasty experiences resulting from undetected 
water leakages preclude this method from the possi- 
bility of real success. Methods using metallic strips 
welded to the casing are being considered, but as the 
outer furnace plating forms a continuous structure, 
the relining would be slowed up, while rebuilding of a 
new lining with the furnace in commission would be 
impossible if welded strips were found to be essentia! 
for structural stability. Further methods are being 
considered, but until substantial quantities of this 
cement have been used it is not possible to forecast 
how the difficulties will be overcome. 

Summary.—Magnesite and chrome-magnesite bricks 
are not of the same high quality as that attained about 
three years ago. Chrome-magnesite bricks are pro- 
bably still superior to magnesite for the linings of open 
hearth tilting furnaces above the slag line. Stabilised 
dolomite bricks can be used in part in the lower portions 
of the hearth to replace magnesite. They must b: 
kept covered with fettling, or their life is poor. Mag- 
nesite bricks are still the only satisfactory bricks for 
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present experiments in manufacture are successful. 
The dolomite used for ordinary fettling must be fully | 


shrunk. 
graded, 


| 
Stabilised-dolomite cements | such as ensuring a proper balance between the nitrogen 
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replace a reasonable portion of the chrome- }and the potash supplied to the crop. Full normal 
te cement used for lining maintenance, if | healthy growth is of course a standard subject of in- 
| vestigation in agricultural research institutes. But 


like other general rules, these suffer from over-sim- 


in good mechanical condition and suitably | plification, and before further progress can be made we | 
ete., to give the maximum reduction in con- | 


<umption of magnesite and chrome materials. In con- | 


want a clearer definition from the consumer’s end of 
what exactly is required. Once the problem can be 


ysion, the consumption of bricks in two recently- | expressed in chemical terms it can be fully investigated 
hyilt 300-ton furnaces may be of interest and this is | by the agriculturist ; it would be entirely practicable, 


shown In Table I. 


TABLE I. Brick Consumption of Two 300-Ton 
i Furnaces. 
Work. ng weeks® . 178-¢ 119 
hime working per cent. 90-8 93-3 
Total production tons | 347,323 230,863 
ons per working week ‘ 1,945 1,048 
krick consumption 
silica bricks = 4 .. Ib. per ton 16°31 16-74 
Firebrick os , ° ; 1-54 1-16 
Magnesite - 0 - 1-92 1-22 
hrome-magnesite ot . o 1-13 1-55 
Stable dolomite brick .. “ 0-82 0-50 
fotal brick consumption - =" 21-72 21-17 


* The working weeks commence when the furnace is gassed, 
! include all minor repairs. 





CHEMISTRY AND AGRICULTURAL 
RECONSTRUCTION .* 
By Sir E. J. Russevr, D.Sc., F.R.S. 
(Concluded from page 206.) 


Agricultural Science and its Applications in the 
Reconstruction Period.—It would be futile to attempt 
ny forecast of the developments of agricultural science 

the reconstruction period. Certain fundamental 
problems remain over from the work of this generation 
and will no doubt be continued by the next: the 
synthesis of protein from gaseous nitrogen by bacteria 
and from nitrate by plants; the relations and inter- 
actions of the micro-organisms in the soil, as 
distinct from their behaviour in artificial media; soil 
structure ; 
humus; the chemical phenomena involved in the 
relations of parasite and host plant—and many others. 
It is more profitable to try to forecast the directions 
n which science is likely to find further application in 
practice. This will be easier when an agricultural 
policy is announced ; for the moment we shall assume 

permanent policy of increased production which, in 
view of probable overseas trading arrangements, will 
be largely concerned with products not easily imported, 


soil 


such as milk, eggs, vegetables, fruit, and with certain | 


high quality products, such as meat and barley. A 


successful and attractive agriculture could be developed | 
n these lines to which science could render considerable | 


service. 


Much use can be made of the new recruit biochemistry | 
the significance of which in another field was recently | 


emphasised by the appointment of Professor C. H. 


Harington as Director of the National Institute for | 


Medical Research. The old “ultimate analysis” 
proved very helpful in the past; we can look forward 
with considerable hope to the results of modern bio- 
chemical analysis. L. R. Bishop’s work on the proteins 
of barley grain opened a completely new approach to 
the problems of barley growing and malting and N. W. 
Pirie’s work on the proteins of green leaves is full of 
promise for the study of the plant in health and disease. 
lf agriculture is developed on the lines indicated there 
will obviously be need for close co-operation between 
the agricultural chemists and the chemists concerned 
with the utilisation of the agricultural products—co- 
operation which has hitherto been lacking but which 
we hope will be facilitated by the new Agricultural 
Group now established by the Society. Hitherto the 
agricultural chemist has had little or no guidance from 
the consumer as to what was wanted and he had to 
accept market price as a measure of quality. We have 
spent a good deal of time at Rothamsted in trying to 
tind some chemical basis for the differences in market 
alue—sometimes very great—between one sample and 
nother of the same product. Two interesting general 
rules have come out; they are not of course absolute 
aws. In the first place, excess of nitrogen, above that 
isually present in normal healthy samples of a crop, 
favours attack of certain diseases and lowers the quality 
f the product; secondly, the best quality is usually 
btained when the fullest normal crop is grown. So far 
this is all the guidance the agriculturist has. Excess of 


trogen can be avoided by various agricultural devices, | 








* Messe] Lecture delivered before the Society of Chemi- 
cal Industry following the presentation of the Messel 
Medal to Sir E. J. Russell (Director, Rothamsted Experi- 
mental Station) at the annual general meeting of the 


Society, held in London, on Friday, July 10, 1942. 
\ bridged. 


the chemical constitution of clay and of | 


| for instance, to trace the effect of field conditions on 


| the vitamin content of the crop. It is safe to forecast 
| a good deal of co-operative work of this kind in the 
| future. 

Similar investigations are needed on fodder crops. 
| At present we can with considerable certainty push 
| up the yield of starch equivalent per acre, but at higher 
| levels of nitrogen content the different constituents 
| are not in the same proportion as at the lower levels, 
|and it is important to discover how this change in 
| proportion affects the nutritive value of the crop and 
| its reaction. to disease. This question of quality is 
| of special importance in crops grown for industrial or 
| technical purposes. For sugar beet the chemical 

problems are simple, but for tea and coffee they are 
more difficult; for insecticidal plants they are pro- 
| bably most difficult of all because the buyer has not 
got the alternative method of the taster’s report. 
According to Sir Harold Hartley about 88 per cent. of 
the world’s. agricultural production (reckoned on the 
basis of value) was used as food before the war; 8 per 
cent. was used in the manufacture of textiles and 
4 per cent. in other industries, where, however, it 
|formed about one-third of the total raw material. 
| There seems to be a growing tendency to look to agri- 
culture for more of these materials. In this connection, 
the better industrial utilisation of straw and potatoes 
is very desirable. 

Another group of problems closely related to these 
centres round the nutrition of the crop. This of course 
lies at the basis of all agricultural improvement. I 
have already stated that the discovery of artificial 
fertilisers was the first great triumph of chemistry in 
agriculture; it was achieved about 100 years ago. 
No new fertilisers have been discovered since the list 
was completed in the 1860's excepting only basic slag, 
which was added about 1880. But there have been 


In this country boron deficiency has been observed 
chiefly in sugar beet, potatoes, and swedes; and 
manganese deficiency in potatoes, sugar beet, and oats, 
especially when grown on light soils rich in lime and 
organic matter. No clear case of copper deficiency is 
known, though its occurrence on reclaimed peat soils in 
Holland and North-West Germany indicates that we 
may expect to find it here. Neither is there any clear 
case of zine deficiency here. Magnesium is in an inter- 
vening position ; it is required in larger quantities than 
these elements, but it is usually adequately supplied 
by the soil, otherwise the crop suffers. Certain un- 
expected elements are detrimental to the crop or to its 
feeding value ; the harmful effects of “‘ teart ” herbage 
of some of the Lower Lias pastures is attributed to 
molybdenum; and in parts, of the United States, 
though not yet here, selenium occurs in the herbage 
and injures the animals. One disadvantage of divorc- 
ing the soil survey from soil research was that problems 
of special infertility or of special fertility have not 
come under investigation as they should have done. 

From the outset agricultural chemists were con- ° 
fronted with the view widely held by good farmers 
that artificial fertilisers were only stimulants; that 
their continued use would ruin the soil and the crop, 
and that the only permanently successful manure is 
farmyard manure. Whatever chemists do about it, 
this question seems likely to arise perennially. Usually 
some mystical element is involved; some cycle of 
death-earth-air-life, involving as an essential feature 
the use of farmyard’manure but not artificials, for 
which no scientific test is possible. The Rothamsted 
experiments haye shown that for wheat and barley 
farmyard mariure is certainly not necessary; crops 
grown with artificials only for 99 years, and without 
any farmyardmanure for 103 years, are at least as 
big as ever and show no signs of falling off. But for 
potatoes, mangolds, and sugar beets the results appear 
to be different ; artificials do not usually give as high 
yields as a combination of artificials with farmyard 
manure. The difficulty of exact comparison lies in 
the fact that, to be of much use, the dressing of farm- 
yard manure must be about 10 tons per acre containing 
about 150 lb. nitrogen or more, while the dressing of 
artificials to be of any practical importance must not 
contain more than about 35 Ib. or 40 lb. of nitrogen. 
Comparative experiments indicate that the nitrogen in 





great technical improvements in the manufacture, and 

| the modern fertilisers are far more easy to handle and 
to apply than the old materials were. In the post-war 
period further improvements both in manufacture and 
in use seem probable. 

The need for great economy of production will 
compel a closer adjustment of fertiliser recipes to crop 
requirements and soil deficiencies. These are best 
discovered by systematic and extensive field trials, 
|either by associations of farmers like the German 
“* Versuchsringe,” or at trial centres like those of the 
National Institute of Agricultural Botany; but they 
must be closely linked with detailed chemical examina- 
tion both of crop and of soil, and with the Soil Survey. 
The chemist’s part will be to improve the methods of 
| soil and crop analysis so that he can forecast the results 
with reasonable accuracy. Another more difficult 
| problem is concerned with the recovery of fertiliser 
elements by the crop from the soil. Under present 
good practice not more than about 50 per cent. of the 
nitrogen supplied in the manure is recovered in the 
| crop and not usually more than about 25 per cent. of 
| the phosphate, often, indeed, less. The loss of nitrogen 
| matters less than it seems because fixation from the 
|air is now so well done, but the low recovery of the 
| phosphate is serious because most of our phosphate 
| has to be imported and in any case the world’s stocks 
| are limited. 
| Much more work is required on the elements needed 
|in only minute quantities for plant growth, and indeed 
| likely to be harmful if supplied in amounts larger than 
|required. Already some six or seven are known and 
|the list is probably not complete. The pioneering 
| work was done by Mazé and by G. Bertrand of the 
| Pasteur Institute, Paris. The influence of manganese 
| and iron was found by straight scientific investigation ; 
that of boron and zinc rather by accident, and that 
| of copper empirically. Efforts to protect broad beans 
| against the aphis by feeding them with a variety of 
| salts likely to make them distasteful to the insects were 
| unsuccessful in their direct object, but showed that 
| borax increased the growth of beans and this observa- 
| tion, followed up by K. Warington, proved the neces- 
| sity of small quantities of boron for plant growth. 
| Erratic results of a copper spray intended to deal 
| with a disease of the tung tree led to the successive 
conclusions that (1) success resulted when the spray 
was kept in small containers, but not when it was kept 
|}in large ones; (2) that the large containers were of 
| wood and the small ones of galvanised iron; and (3) 
|that the curative agent was the small quantity of 
|zine dissolved out of the container. Further work 
| showed that zinc is essential for a large number of 
plants. 


farmyard manure has about one-third or one-half the 
| value of that in sulphate of ammonia or nitrate of 
|soda; as plant foods the constituents of farmyard 
| manure are inferior to the artificials but the farmyard 
| manure has effects on the soil which artificials have 
| not, and it is presumably these effects that prove so 
| beneficial to potatoes, sugar beet, and mangolds. 

Of course it is possible that farmyard manure has 
some special effects on plant growth. We still have 
much to learn about the effects of organic substances 
on plant growth. Wendt and his colleagues at Utrecht 

|showed the remarkable effects of plant hormones ; 
| 8 indolyl aeetic acid, 8 indoyl butyric acid, and « 
naphthylacetic acid have been tested in horticulture 
to stimulate the rooting of cuttings. Actions of this 
| kind have as yet found no place in agriculture but they 
| may in the future. Each advance in science has shown 
| the need for greater breadth of view in studying the 
|growth of crops. To the older chemists this was 
| simply a case of the supply of nitrogen, potash, plios- 
phate, and lime; later it was seen to be dependent 
on the whole complex of soil conditions which must be 
studied before adequate control was possible. The 
problem is not confined to one generation of plants ; 
crop production has to be regarded as a continuing 
process, intimately related to the conservation of soil 
structure and of soil fertility. In recent years there 
have been tragic examples of soil destruction effected 
by crop-production methods which at the time were 
profitable but which led directly to drastic soil erosion. 
The tragedy was intensified by the circumstances that 
the crop—usually wheat—was often not wanted, and 
only served to glut the markets, ruining farmers in 
other countries ; in the end much of it was burnt. 

The older agricultural chemists recognised the value 
of organic matter in the soil and accepted the very 
favourable verdict of practical farmers on this subject. 
But the term “ organic matter” is extremely vague 
and we have not got very far in making it clearer. 
We know that the fine rootlets of growing grass are 
among the best forms of organic matter both for 
building up soil structure and for supplying plant 
food ; this is perhaps partly due to their widespread 
ramification in the soil which brings about effective 
distribution, and partly to the fact that they contain 
the two basic constituents of soil humus, lignin and 
protein. Another excellent source of organic matter 
containing the same two constituents but not so easily 
distributed in the soil, is farmyard manure. But there 
is still the demand for more, and so the trade in the so- 
called *‘ organics” has arisen, so far almost without 
chemical control as adequate standards hardly exist 
as yet. In a general way one can say that the per- 
| comtage of nitrogen in the dry matter of an organic 
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manure should not be less than 2 or 3, and that a good 
proportion of it should be nitrifiable; but a much 
more detailed specification is desirable. One of the 
great problems of the future is the agricultural utilisa- 
tion of the wastes of industry and of natural life, 
sewage sludges, town refuse, and the like. 

I have left to the last a problem which will grow in 
importance as the years go by. Mankind is using up 
at a colossal rate the considerable but definitely limited 
stores of energy accumulated in past geological ages 
on this earth. Oil and coal are being consumed as 
rapidly as we can remove them from the earth, and 
every kind of ingenuity is displayed in devising new 
methods for more rapid extraction and destruction 
But another source of energy is available at present, 
namely, the sun’s radiant energy, which the green plant 
has the power of fixing and storing. The 
not very efficient from the engineering standpoint, less 
than a half per cent. of the energy received being 
actually stored. But the amount is capable of being 
increased, and when the supply of energy becomes a 
problem this possibility will assume real importance 

It seems clear that the application of science to 
agriculture in the future will be on a wider basis than 
in the past. It will no longer suffice simply to know 
how a particular nutrient or treatment affects the 
yield ; the effect on composition, and on the intrinsic 
and market values of the crop and its reaction to disease 
organisms must be studied. Like everyone else the 
chemist must specialise, and so he cannot be expected 
to become expert in a numner of different sciences. 
But he must cultivate the art of working with other 
people. As the years go by this need will become 
more insistent, and success will go to those who have 
the gifts of co-ordinating the efforts of different scientific 
workers and of synthesising into a coherent pattern 
the multitudinous fragments of truth that they succeed 
in finding. 
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CONTROL OF DomeEsTIC ELECTRICAL APPLIANCES. 
The manufacture and supply of certain types of electrical 
appliances are now prohibited, except under licence, 
by an Order issued by the Board of Trade and entitled 
the Electrical Appliances (Control of Manufacture and 
Supply) Order (S.R. and O. 1942, No. 1453, price 2d. net 
or 3d. postage included). Small firms having less than 
five persons engaged on the actual production of con- 
trolled goods will not be affected by the Order until 
October 1, next. Direct orders are not 
controlled. Application should made to the Board 
of Trade, I.M.4, Millbank, London, 8.W.1, 
to manufacture cooking, drying, heating and cleaning 
apparatus of a kind suitable for domestic or personal use, 
including water heaters, vacuum cleaners, motor-car 
heaters (but not heaters designed solely for heating 
motor-car engines or radiators), smoothing frons and fans 
not exceeding h.p. 
supplied without 


Government 
toe 


having motors roth 


pleted before August 1 may, however, be 
restriction until September 30. 


for licences 
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OHIO UNITS MANUFACTURERS, 


UNIVERSAL SUPERFINISHING 
MACHINES. 


In the summary of Dr. G. Schlesinger’s preliminary 
report on “* Surface Finish,” in ENGINEERING, vol. 149, 
page 343 (1940), reference is made to what was then a 
recent development in machining, namely, the * super- 
finishing "’ process initiated by Mr. D. A. Wallace, of 
the Chrysler Corporation 
application to the work of an abrasive stone, which, 
with lubrication and under low pressure, is 
recinrocated while the work is rotated The work so 
treated is previously finished to the prescribed dimen- 


This process consists of the 


suitable 


sions by turning, grinding, honing or lapping, and the 
additional operation is, therefore, a surface-finishing 
process. It removes any minute metallic projections 


left by the previous operations, as these projections 
may break the oil film under pressure when the work is 
in service. The effect is also to increase the percentage 
of bearing area, so that wear is considerably reduced on 
superfinished surfaces. No measurable heat is 
rated in the superfinishing process as the material 
removed is only a few millionths of an inch in thickness 
and, as previously mentioned, adequate lubrication and 
low pressures are employed 

At the time Dr. Schlesinger referred to the process 
it was in its initial stages but it has now reached the 
commercial stage and machines are generally available 
for its application in practice. One of these machines, 
constructed by Ohio Units Manufacturers, 
Dayton, Ohio, U.S.A., under licence from the Chrysler 
Corporation, is illustrated on this page. This machine 
is distributed in Great Britain by Messrs. Broadway 
Engineering Company, Limited, Carlisle-road, Hendon, 
London, N.W.9. machines have been con- 
structed to apply the process to the manufacture of 
pistons, crankshafts and other components, but the 
machine illustrated in Figs. 1 and 2 is a general-purpose 
machine, known as the ** Ohio Universal Superfinisher.” 
It is not intended for quantity production, but for 
superfinishing single items and small batches. Super- 
ficially the machine is not unlike a small centre 
lathe, since it has a fixed headstock and a sliding 
tailstock. The usual saddle carrying a _ cross-slide 
and tool post, however, is replaced by one or more 
heads mounted on a carriage arranged to slide along 
the bed. The headstock spindle is driven like that of a 
lathe and is of alloy steel mounted in bronze bushes 
protected by oil seals. The nose is bored with a No. 4 
Morse taper for the centre and is screwed to receive a 
chuck or face plate. The maximum swing is 14 in. 
over the bed and 11 4 in. over the carriage, but by the use 
of blocks these dimensions can be increased to 17] in. 
and 15} in., respectively. The maximum length admitted 
between centres is 4 ft. | in. in the standard machine. 
The tailstock centre has an axial adjustment of 43 in. 

The spindle is driven by a 4-horse-power motor 
through reduction gear and V-belts. 
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Special 


change gear, adjustable in infinitely small steps, is 
fitted. The motor is controlled by a double-pole switch 


DAYTON, OHLO, 


When the machine | 
Goods com-jis required for greatly varying sizes of work a speed- 
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and a thermal overload device is provided. The n 
is housed in the cabinet, seen to the left of Fig 

which cabinet is also fitted a gear-type pump drive 
by the motor and having a maximum capacity of | 
gallons per minute. The pump 
stream of lubricant on to the stone, and an adjustable 
relief the flow to regulated lhe 
lubricant is supplied through a flexible pipe and retur 
to atank below the bed. The tank holds fou 
a strainer is fitted on the pump suction. The 
construction of the head is shown in Fig. 1, in wi 

the stone can be distinguished in contact with the w 

held between the centres. An adjustable spring is us 
to give the correct pressure on the stone. Norma!l 
when cylindrical work is finished, the head 

traversed as required to deal with the full length 

the wheel shown which pin 

meshing with a rack on the bed. The stone is oscillate 
along the work by mechanism in the head, the mechar 
flexible shaft from the ma 


delivers a stead 


valve enables be 
gallons an 


genera 


being 


capstan actuates a 


ism being driven by a 
driving motor. 

The arrangement illustrated in Fig. | 
numerous which may readily be ma‘ 
to the machine to suit particular work. In this cas 
the work is of soft metal, and may not be quite cyli 
drical to start with. The head is therefore given 
reciprocating movement, as distinct from the oscillating 
movement of the stone, by means of a crank and con 
necting rod driven by a small motor, this gear being 
attached to the machine bed. Since a crank is used. the 
reciprocating motion is harmonic; the stone therefor 
‘dwells *’ at each end of the stroke and the speed 
traverse is greatest near the centre. Another mod 
fication, used for superfinishing relatively long shafts 
of metals of normal hardness and having a collar 
of larger diameter at one end, has two oscillating 
heads, one head being stationary on the bed and the 
other being traversed along it by two lead screws in 
manner analogous to the movement of the saddle 
an ordinary lathe. The lead screws are driven by 
the main motor. The stationary head deals with the 
collar, which the oscillation of the stone covers, an‘ 
the traversing head carries another oscillating stone 
from one end of the shaft to the other. When a travers 
ing head is fitted, the length of traverse in each directi 
is determined by adjustable stops. A lever on the head 
carriage enables it to be traversed by hand. 

A machine arranged for superfinishing the crank pin: 
of a three-throw crankshaft has three stationary heads, 
the stone-oscillating mechanism being operated from 
individual gearboxes driven by a single addition 
motor at the tailstock end of the bed. The heads fo: 
dealing with the crankpins are fitted with an addition 
member for the stone-holder. This somewhat resembles 
a short connecting rod and is necessary since the cran 
pins move in circular paths as the crankshaft rotates 
The same fitting can be used for superfinishing t! 
journals, but in some instances separate heads are use! 
for the crankpins and the journals. If desired, only t! 
journals may be superfinished; thus machines wit 
eight heads are in use for dealing with seven journa 
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modifications 
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: | PHOTO-ELECTRIC RAILWAY 
PHOTO-ELECTRIC RAILWAY SIGNALLING SYSTEM. | SIGNALLING SYSTEM. 


| 
| Aw interesting application of photo-electric relays 
| has been made in the 13-mile long Continental Divide 
Tunnel which is being driven by the United States 
Bureau of Reclamation between Grand Lake and 
Estes Park in Colorado. From each portal of the 
tunnel a 24-in. gauge construction line has been laid 
to the working heading, and on this line, trains carrying 
spoil and equipment operate. The line is single track 
with passing junctions at about every 6,000 ft. As 
trains operate in both directions, it is necessary to have 
| some type of signalling system to indicate to the 
train crews that a block is clear before they enter it. 
This might have been arranged by means of block 
| signals operated by current flowing through the rails, 
but this method of signalling was considered to be 
objectionable owing to the possibility that sparking 
might cause the premature ignition of blasting charges. 
The maintenance of track circuits in a construction 
tunnel would also have been difficult. 
| The matter has been dealt with by installing photo- 
electric relays at the entrances to the blocks, and 
disposing the operating light sources so that passing 
trains automatically control the signals. The system 
has been worked out by the General Electric Company, 
| Schenectady. The arrangement of the equipment at 
the entrance to a block is shown in Fig. 1, on this page. 
On the right there are two light sources, 15 ft. apart, 
and on the other side, a photo-electric relay box is 
mounted. Light from both sources is directed on to 
the relay. About 30 ft. farther down the tunnel there 
is a similar equipment, which can also be distinguished 
|in Fig. 1. The photo-electric relays control red and 
| green signals. When a train, or locomotive, passes 
| the equipment, as shown in Fig. 2, it interrupts the 
| light beams. Passing the first set of equipment at the 
| approac sh to the block has no effect, but when the second 
|set is passed, the lights change from green to red, 
indicating that the block is occupied. A train tra- 
velling in the opposite direction and so leaving the 
Fic. 1. Exrrancz to Biock. sHowixa Re ays. block, interrupts the beams of the two sets of equipment 
in the reverse order from one entering the block. This 
sequence has the effect of changing the signals from 
red to green, indicating that the block is free. The 
purpose of using two light sources for each photo- 
electric relay is to ensure that the signals are operated 
only by a long body such as a train or locomotive. A 
man walking through the tunnel and interrupting only 
one beam at a time does not cause the apparatus to 
operate. For the particulars on which this description 
is based we are indebted to an article in the Engineering 
News-Record for April 30, 1942. 











ELECTROLYTIC TIN-PLATE. 


Tue need for economy in the use of tin has greatly 
stimulated interest in tin-plate made by electro- 
| deposition processes. Whereas hot-dipped tin-plate 
normally carries a coating equivalent to from 1} Ib. 
to 14 lb. per basis box, which corresponds to a 
| thickness of tin of about 0-00009 in., experience has 
shown that electrolytic tin-plate having a coating 
equivalent to 8 oz. per basis box (0-00003 in. tin thick- 
ness) provides a usable and economical material for 
the manufacture of containers. Further, it is only by 
exercising special precautions that the coating on 
hot-dipped tin-plate can be maintained consistently 
between the limits quoted, while the great advantage 
of electro-deposition is that.it enables a coating of 
any desired thickness to be made. In a publication 
issued recently by the Tin Research Institute, Fraser- 
road, Greenford, Middlesex, it is stated that the 
porosity of the thinner electrolytic coating is, of course, 
substantially higher than that of normal hot-dipped 
tin-plate, and soldered joints are a little less strong. 
The plated material, however, can be satisfactorily 
Fic. 2. Trarn Passtnae BLock CONTROL. fabricated without necessitating any important depar- 
| ture from standard practice, and, when given a normal 
| lacquered finish, provides an adequate container for a 
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| a seal surface on a crankshaft. As the operations THE INSTITUTION OF ELECTRICAL ENGINEERS.—The | 
simultaneous, it will be obvious that this type of | Council of the Institution of Electrical Engineers have | wide variet y of products. 
machine gives a high rate of production. It is not | awarded a number of scholarships for 1942. These In the United States, several electro-tinning plants 
wssible to describe here the numerous modifications of | include the Duddell Scholarship to Mr. R. G. Martin, of | have been in production for a considerable time and 
either the general-purpose or high-production super- | Purley County School, Surrey ; the Silvanus Thompson | | their number is being rapidly increased. Indeed, it is 
! shing machines, but the arrangement illustrated in | Scholarship to Mr. H. J. Ha'r, of H.M. Dockyard, Ports- | estimated that, in 1943, some 45 per cent. of the container 
Fig. 2 may be referred to briefly. This shows the set-up | mouth; the William Beedie Esson Scholarship to Mr. | material for the canning industry will consist of electro- 
r supe rfinishing a flat surface, in this case the clutch | W. Chellingsworth, of H.M. Dockyard, Portsmouth ; | | lytic tin-plate. In this country, electro- -tinning processes 
ntact face and the oil seal at the back of a motor-car | the David Hughes Scholarship to Mr. I. G. Hanna, of tke | | are well established, and upwards of 100 plants have 
ywheel. The stone can be clearly distinguished; it| Royal Technical College, Glasgow; the Salomons | been installed for the plating of fabricated or semi- 
scillates vertically across the face, which is rotated at Scholarship to Mr. T. M. Chorley, of Birmingham | fabricated components; many of them are of an 
the same time. The handwheel on the head is for| University; and Thorrowgood Scholarships to Mr. | automatic or semi-automatic character. Latterly a 
isting the position of the stone to suit different | E. E. Mathews, of the Southern Railway Company, and | demand has arisen for equipment which will tin 
meters of face. In all cases the load on the stone is | to Mr. A. D. Turner, of the London and North Eastern | standard sizes of sheets, and Messrs. Electro-Chemical 
pplied by a spring, which can be readily adjusted as | Railway Company. In addition, the 1940 award of the | Engineering Company, Limited, Weybridge, Surrey, 
required. It is stated that the finished surface is gener- | William Beedie Esson Scholarship to Mr. C. H. Bickerdike, | have designed a plant on the lines of equipment already 
lly held to very close measurements, the profilometer | of Manchester College of Technology, has been renewed | in use for such purposes as the plating of motor-car 
reading, showing the departure from a perfectly true | for a third year. This scholarship is normally tenable for | bumper bars. It consists essentially of a conveyor 
surface, being from 1-5 to 2-5 micro-inches. two years. |which takes up batches of pickled black-plate sheet, 
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immerses them in a succession Of tanks, and delivers 
the tin-plated sheets without any intermediate handling. 
One such plant, which is being erected in South Wales, 
consists of a plating tank, a “ drag-out ” rinsing tank, 
a cold-rinsing tank, and a hot-rinsing tank. Ten 
plates are to be handled at a time and it is considered 
that an output of about 1,000 basis boxes a week 
should ultimately be obtainable. The plant will be 
suitable for plating either from the sodium stannate | 
or the stannous sulphate baths. The latter electrolyte 
is considered the more satisfactory owing to its higher 
electrical efficiency and also because it is operated at 
room temperature. The plant is stated to possess 
great flexibility. Various sizes of sheets can be dealt 
with and various weights of tin coating produced. 
The process promises to have many advantages where 
demands from various markets have to be met in 
relatively limited quantities. 


| 





THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Detaits of the meetings of the Institution of Elec- 
trical Engineers, to be held during the first half of 
the 1942-43 session, have now been published, together | 
with the dates of the meetings which will take place 
curing the second half of the session. We give below a 
list of the meetings, all of which commence at 5.30 p-m. | 

The session opens on Thursday, October 1, when 
Professor C. L. Fortescue, O.B.E., M.A., will deliver 
his inaugural address as President. On Thursday, | 
November 5, there will be a joint meeting with the | 
Institution of Mechanical Engineers, at which Mr. 
J. N. Waite will read a paper on “Coal for Steam 
Raising.” On Thursday, December 3, Lieut.-Col. K. 
Edgeumbe, T.D., will present a paper entitled ‘* Stand- 
ardisation as Applied to Industrial Electrical Instru- 
ments.’” On Thursday, February 4, two papers will | 
be discussed, namely, ** General Factors Affecting the | 
Uniformity of Tariffs,’ by Mr. C. T. Melling; and 
Towards the ‘ Correct ’ Domestic Multi-Part Tariff,” | 
by Mr. P. Schiller. The 34th Kelvin Lecture will be | 
delivered by Professor D. R. Hartree, M.A., Ph.D., 
F.R.S., on April 29, and the annual general meeting 
will be held on May 13. 

Installations Section.—The inaugural address of the 
chairman, Mr. R. Grierson, will be delivered on Thurs- | 
day, October 15. On November 12, Messrs. J. R. | 
Taylor, B.Se. (Eng.), and C. E. Randall will give a} 
paper on “ Voltage Surges Caused by Contactor Coils,” | 
and, on December 10, Messrs. G. B. Alvey and N. | 
Tetlow will speak on “ The Application of Electricity | 
to Mine Pumping.” Meetings of the Section will be | 
held on February 11, March 11, April 8, and May 6, | 
1943. 

Measurements Section.—Mr. E. H. Miller will deliver | 
his inaugural address as chairman on Friday, October | 
23. On November 20 Mr. A. Glynne, M.A., will read 
a paper on “A Differential Electronic Stabiliser for 
Alternating Voltages and Some Applications.” On| 
January 22, 1943, Messrs. G. H. Barker and A. L. | 
Hancock will speak on “ Boiler-House Measurements | 
and Control for Efficient Fuel Utilisation.” Meetings 
will also be held on February 19, March 19, April 16, 
and May 21, 1943. 

Transmission Section.—The inaugural address of the 
chairman, Mr. P. E. Rycroft, M.B.E., will be delivered 
on Wednesday, October 14. On November 11 there | 
will be an informal discussion on “The Technical | 
Implications of the Scott Report (on Land Utilisation 
in Rural Areas) as Applied to Electricity Supply,” to 
be opened by Mr. J. A. Sumner. On December 9 a 
paper by Mr. A. Burke, B.E., on “ Some Problems in | 
Transmission-Line Design ” will be presented on behalf 
of the author by Mr. J. J. O'Doherty, M.E. Sub- 
sequent meetings of the Section will be held on Febru- 
ary 10, March 10, April 14, and May 12, 1943. 

Wireless Section.—Dr. R. L. Smith-Rose will deliver | 
his inaugural address as chairman on Wednesday, | 
October 7. In collaboration with Miss A. C. Strick- 
land, M.Se., he will also present a paper on “ A Study | 
of Propagation over the Ultra-Short-Wave Radio Link | 
between Guernsey and England,’”’ on November 4. | 
On Tuesday, November 17, Mr. C. C. Last will open an 
informal discussion on “ Plastics in Radio Production.” | 
The first meeting of the Section in 1943 will take place | 
on Tuesday, January 19, when an informal discussion 
on * Quartz Crystal Applications " will be opened by | 
Captain C. F. Booth. Further meetings will be held on | 


|ment of the Institution, 28, Victoria-street, London, 


| to give negligible illumination at 4 volts, a single-coil 


| and lumen-maintenance tests are specified and a draw- 


| alloy used in cored solders should conform to one of 
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BRITISH STANDARD | 
SPECIFICATIONS. 


PERSONAL. 
Mr. Horace BUCKLE, chief engineer of the Minot 
Tue following specifications of engineering interest | Corporation, Limited, has now, in addition, n 
have been issued by the British Standards Institution. pointed general manager, in succession to Mr. W, | 
Copies are obtainable from the Publications Depart- Burcu, who died on September 3. a 
The offices of Tae Boarp or Trape Journ ha fo 
S.W.1, and, unless otherwise stated, the price is 2s. net, | been removed to Millbank, London, 8.W.1 (telepho: 1" 
or 2s. 3d. including postage. | WHItehall 5140, Extension 257). All editorin! co ti 
Visual Indicator Lamps.—At the request of the munications should be sent to the Editor at that icddre.. rm 
General Post Office a new specification, No. 1050-1942, |; Communications concerning subscriptions an  sa| N 
covering visual indicator lamps for use on telephone and | Should be addressed, as hitherto, to the publisher-. 11.) rs 
telegraph switchboards and for allied purposes, has | Stationery Office, York House, Kingsway, London, WC: h 
been issued. Four types of tungsten-filament lamps | Mr. Davip RANKINE, F.S.I., has been appointed 
are specified, namely 4-volt, 6-volt, 12-volt and 24-volt. | member of the committee set up by the Secretary . 
It is stated that for the 4-volt and 6-volt lamps a single- | State for Scotland to consider the prospects of + b 
coil filament without intermediate support is satis- | Scottish coalfields in connection with the post-» 
factory, while for the 12-volt type, which is required planning policy of the Scottish office. 
. : ; 2 | Mr. W. C, Cameron, A.M.I.Mech.E., has relinguis! a 
filament with an intermediate support is satisfactory. | the position of chief engineer to Messrs. Mark Flet: a 
A filament with one intermediate support is also stated | and Sons. Limited. Whitefield. Manchester, to | 
to be satisfactory for the 24-volt lamps. Rating, life | 


the appointment of chief engineer to Slough Ff -<tat 
| Limited. } 
Mr. H. W Hopson, B.Eng., A.M.1.Mech.t 
| A.M.I.Prod.E., has left Chesterfield Technical College a: i 
become head of the Engineering Department anid \ i 
principal of West Hartlepool Technical College. 
-Mr. H. A. Bowprrcen, hitherto Town-Planning (rf 
| to the Torquay Corporation, has been appointed acting 


ing of a lamp jack in which the lamps may be con- 
veniently tested is included in an appendix. 

Doors.—A revision of war-emergency specification 
No. 459 has now been issued; the previous edition 
was published in May, 1941. The present revision has 
been undertaken at the request of the Ministry of 
Works and Planning in order to provide for the flush | County Planning Officer to the Devon County Council 
type door to be used as a general-purpose door in view | 
of the greater economy in the amount of timber! Mr. A. W. Hitprew, B.Sc. (Eng.), A.M.1.Mech.} 
employed. The other types of door, namely, the ledged, | M.I.Mar.E., has been appointed principal of the Teclini 
braced and matched; the framed, ledged, braced and | and Commercial Institute, Durham-road, Gateshead- 
matched ; and the four-panelled and framed doors are | Tyne. 
retained, but their use is restricted to special cireum-| Sim Rosert RENWICK has been selected for the new 
stances only. Provision is now made for glazed and | created appointment of Controller of Communicatio: 
unglazed flush doors and the amount of timber to be | Equipment, Ministry of Aircraft Production. He w 
released by the Timber Control for each type of door is | become a member of the Aircraft Supply Council and » 
specified. Full details are given regarding one design | be assisted by Sir RoBERT A. WATSON Watt, F.R.S 
of flush door which has been approved by the Ministry | Vice-Controller. Sir Robert Renwick has also be 
of Works and Planning. |} appointed Controller of Communications in the A 
Ministry, where Sir Robert Watson Watt will contim 


High-Tensile Aluminium-Bronze Ingots and Castings. 
to hold the appointment of Scientific Adviser on T 


—New war-emergency specifications for high-tensile 
aluminium-bronze ingots and castings (Nos. 1031, 1032, | communications. 

1072 and 1073-1942) have now been published under} CotoneL Sim W. CHARLES WricuT has resigned 
one cover. The publication deals with two series of | position as Controller of Iron and Steel for medica 
alloys, the first contafhing from 8-5 per cent. to 10-5| reasons. He is to be succeeded by Sir J. M. DUNCANS0» 
per cent. of aluminium, from 1-5 per cent. to 3-5 per| the Deputy Controller. 

cent. of iron, not more than 1-0 per cent. each of/ yr. B. E. WiLLiaMs is retiring from the position 
nickel and manganese, not more than 0-5 per cent. | joint managing director of Messrs. Turner and News 
of zinc, and a maximum of 0-30 per cent. of ottee | Limited, Rochdale, on October 1, but will retain his «a 
elements besides the copper. The second series of | on the board. Mr. W. W. F. SHEPHERD, at present joi: 
alloys is similar except that the percentage limits of | managing director, has been appointed deputy chairma 
iron are 3-0 and 5-5, those of nickel 3-0 and 5-5, Mr. H. Hanson, Mr. R. Gray SoorTHi. and Mr. ‘ 
and the upper limit of manganese is 3-0 per cent. | wrsov, all of whom have served the company for ma 
Chemical and tensile tests are specified for both ingots | years, have been appointed directors. 

and castings of the a!loys, and for castings a porosity |” 

test is outlined. 





Mr. WILFRED GLYNDON May, B.Sc. (Eng.), of Unive 
‘ | sity College, London, has been awarded the Chadw 
Cored Solder.—In view of recent steps taken to effect | Medal and Prize, by the Chadwick Trustees, 204, Ab! 
economy in the a oe of tin used in —— a House, Westminster, London, S.W.1. 
war- y 0) < No. -| 
var ccmorgeney revision, sip to spocidation No, 441°) son tawny T. Taam, K.C.B...M.A.. V.R.S. has be 
elected President of Magdalen College, Oxford, in succe- 
the five grades covered by war-emergency specification | sion to the late Dr. G. 8S. Gorpon, M.A., F.R.S.L. ‘ 
No. 219. In order to provide for the possibility of | **#ted on page 208, anfe, Professor R. V. Southwell 
still lower-tin solders being used, a qualification is succeeding Sir Henry Tizard as Rector of the Imperi« 
included stating that, by special arrangement, other | College of Science and Technology, London. 
alloys may be employed. The opportunity has also| Dr. F. H. Garner, F.LC., M.IA.E., M.LChem.t 
been taken to extend the scope of the specification to | F.Inst.Pet., has been appointed Professor of Oil Engine: 
include multi-core solders and to modify the require-| ing and Refining at the University of Birmingham 
ments regarding the composition of the rosin used for | succession to Proressor A. W. Nasi, M.Sc., M.1.Mech.t 
filling the core or cores. [Copies of the amendment | M.I. Chem.E. 
slip, ref. P.D. 21, can be obtained gratis from the Mr. A. A. M. Gorpon, an Assistant Regional Control! 
Institution on receipt of a stamped addressed envelope.] | Ministry of Labour and National Service, has be« 
| appointed to the newly-created post of Labour Atta 








to assist H.M. Ambassador at Washington, U-.S.A.. 
| regard to labour and man-power questions. 
BOOKS RECEIVED. Messrs. E. H. Jones (MACHINE TooLs), Limit! 
Engineering Questions and Answers. Volume LI. 78, Edgware-road, The Hyde, London, N.W.9, inform 
Palatine-road, Manchester, 20: Emmott and Com- that their new Leeds branch, at 59a, Albion-street, w 
| be opened on October 1, under the management 


pany, Limited. [Price 6s. net.) 

Machine Shoup Practice. A Textbook for Ministry of 
Labour Trainees, Apprentices and Technical Students. 
By W.C. Durney. Second edition. London: Sir 
Isaac Pitman and Sons, Limited. [Price 7s. 6d. net.) 

United States Coast and Geodetic Survey. Special Publi- 
cation No. 229. Deflections of the Vertical in the United 
States. (1927 Datum.) By J. A. DUERKSEN. Washing- 
ton: Superintendent of Documents. [Price 20 cents.) 


Mr. Harry Corram. The chief service engineer at t! 
branch will be Mr. J. COOMBER. 
and measuring instruments will be held at the Leed 


branch from October 6 to 10. 





LIMITED. 
Elect 


FURNACES, 
Wild-Barfield 


ELECTRIC 
that Messrs. 


WILD-BARFIELD 
are glad to note 


February 3 and 16, March 3 and 16, April 7 and 20, | Geological Map of the British Isles. Based on the Work | Furnaces, Limited, Watford, have recently passed t 


and May 5. 


Informal Meetings.—A discussion, to be opened by 
the President, on “Space and Domestic Hot-Water 


Heating for Post-War Buildings,” will be held on 
Monday, October 26. Another discussion on “ The 


Electronic Control of Industrial and Power Plants,” 
to be opened by Mr. S. G. King, will take place on 
November 23. 





Dr. E. B. BatLey, Director. 
Southampton: The Director, 
Office. [Price 2s. colourcd ; 


of the Geological Surrey. 
Third edition, 1939. 
The Ordnance Survey 
ls. uncoloured. |} 
Munitions Girl. A Handbook for the Women of the 
Industrial Army. By CAROLINE Hastetr. St. Hugh's 
School, Bickley. Kent : The English Universities Press 
Limited. [Price ls. net.) 








25th anniversary of their foundation. It may be recalleo 
| that the formation of the company during the war 

| 1914-18 was based very largely on the technical colla 
boration between Mr. L. W. Wild and the late Mr. E 
Barfield in connection with the national war effort « 
that time. The firm mention that the very considera!'« 
progress made in the intervening years has enabled then 
to contribute on a larger scale to the present war effv 


An exhibition of gauge 
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NOTES FROM 


tHE NORTH. 
GLAsSGOow, Wednesday. 


Scottish Steel Trade.—No change can be reported in 


the conditions ruling in the Scottish steel trade. Fairly 
goo | stocks of raw materials are held but increased 
supplies of heavy steel scrap would be welcomed. The 
following are the current quotations: Boiler plates, 
17/. 12s. 6d. per ton; ship plates, 16/. 3s. per ton; sec- 
tions, 151. 88. per ton; medium plates, 4 in. and thicker, 


rolied in sheet mills, 211. 15s. per ton; black steel sheets, 
No. 24 gauge, 221. 15s. per ton; and galvanised corru- 
ga'ed sheets, No. 24 gauge, 261. 2s. 6d. per ton, all for 
home delivery. 

\Valleable-Iron Trade.—The West of Scotland malle- 

ie-iron makers are all steadily employed but are not 

wing unduly pressed for deliveries. The re-rollers of 
steel bars are moderately busy and have sufficient 
pplies of semies to cover current demands. Inquiries 
' only fair at present. The present quotations are 
- follows: Crown bars, 151. 12s. 6d. per ton; No. 3 
bars, 131. 128. 6d. per ton; No. 4 bars, 131. 17s. 6d. per 
on; and re-rolled steel bars, 17/. 15s. per ton, all for 
home delivery. 

Scottish Pig-Iron Trade.—There is no change to report 
in the pig-iron trade of Scotland, all makers are operating 
at their maximum capacity. The usual consumers of 
hematite and basic irons are pressing for deliveries, but 
makers ere finding it difficult to satisfy all their clients. 
The demand for foundry iron is good. To-day’s market 
quotations are as follows: Hematite, 6/. 18s. 6d. per ton, 
and basic iron, 61. 0s. 6d. per ton, both delivered at the 
steelworks ; foundry iron, No. 1, 61. 5s. 6d. per ton, and 
No. 3, 61. 38. per ton, both on trucks at makers’ yards. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—The need for increased coal 
production was again stressed to the South Wales miners 
during the past week, this time by Major Gwilym Lloyd 
George, who toured the coalfield and visited a number 
of collieries. He pointed out that the weekly production 
of coal in the country at present was about a quarter 
of a million tons less than was needed. At least 17,000 
more men were in the industry than a year ago, but the 
output showed a drop of about 70,000 tons a week. 
Again, only a limited business could be arranged on the 
Welsh steam-coal market during the week. The demand 
was actively maintained, but producers were concen- 
trating on meeting the requirements of the essential 
consumers and consequently little coal was available 
for industrial purposes. Collieries generally held suffi- 
cient orders on their books to ensure the absorption of 
practically the whole of their potential outputs for some 
months to come and forward business was therefore 
held in check, and, in view of the well sustained nature 
ofthe demand generally, the tone remained very firm. On 
export account deliveries were restricted to a few cargoes 
of the inferior classes not wanted by home consumers. 
Best large descriptions were in steady request, but 
supplies were only sparingly available for some time to 
come. The sized kinds were in active request, but were 
well booked forward. The bituminous small grades 
were extremely scarce and were consequently strong. 
The high-grade dry steam smalls were also busy 
a3 an alternative, but the inferiors attracted little atten- 





tion and were dull. Cokes and patent fuel remained 
active. 
SCIENCE AND AGRICULTURE.—A committee has been 


constituted under the chairmanship of Sir John Russell, 
F.R.S., to work with the allied technical advisory 
committee on scientific problems relating to post-war 
agricultural reconstruction in devastated Europe. 
Another committee, of which Dr. Dudley Stamp is 
chairman, is to consider the further application of 
science to rural planning, as proposed at the Conference 
on Science and World Order held under the auspices of 
the British Association in September, 1941. 


PRODUCTION OF PETROL TINS IN THE LIBYAN DESERT. 

The India Office inform us that a company of the 
Indian Auxiliary Pioneer Corps is carrying on excellent 
work in the Libyan Desert in connection with the supply 
of special aviation spirit for aircraft, and of petrol for 
tanks, armoured cars, Bren-gun carriers and _ lorries. 
Working in two shifts of eight hours each, two platoons 
of the company produce 8,000 new petrol tins each day, 
in addition to repairing an average of 2,400. The other 
two platoons fill up the tins, mark them according to 
the quality of the spirit, and load them into lorries, 
which convey the fuel where it is needed. The company, 
which has only recently been recruited, is composed of 
Punjabi Moslems. None of its members had any previous 


experience of this kind of work, yet within a month they | 


were all skilled at their tasks. 
16,000 tins in a 12-hour day. 


Their record production is 


| As the requirements of the war industries are absorbing 











| Andrew, Mr. A. K. Bose, Dr. G. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
General Situation.—Nearly all the North-East Coast 
iron and steel producing plants are operating at maxi- 
mum capacity in endeavours to meet the heavy and 
increasing demands for their products. Where possible, 
use is being made of substitute materials and there is no 
deficiency in the supply of those which are essential. 


practically the whole of the output very little ordinary 
commercial business passing... Priority buyers are 
obtaining acquisition licences for the supply of com- 
modities during the last quarter of the year and are 
promptly placing orders on securing delivery allocation. 
High-phosphorus pig is abundant and its use in place 
of other qualities is extending. There is no shortage of 
semi-finished iron and steel and under the present con- 
ditions the delivery of finished commodities is satis- 
factory. 
Wlereland Iron Trade.—F¥oundry iron is plentiful and | 
consumers are being encouraged to lay in stocks. The | 
local output is still intermittent and meagre, but Midland 
brands are offered freely to consumers in this area. A | 
temporary slackness in the light-castings industry has | 
reduced the demand for No. 3 quality of pig and the | 
glut of iron scrap also tends to lessen the use of pig. | 
Basic Iron.—Conditions in the basic-iron branch of | 
industry are unchanged and give little grounds for com- 
plaint. Although there is still no tonnage to spare for 
the market the heavy output enables makers to deal 
adequately with the requirements of their own consuming 
works and occasionally to add slightly to their stocks. 
Hematite.—There no prospect of a material im- 
provement in the limited make of hematite, but the 
scarcity is somewhat less acutely felt than has been the 
case recently, owing to the extensive use of substitutes. 
Orders for refined iron are difficult to place; the output 
is larger than formerly and is rapidly taken up as it 
becomes available, mostly for use in place of hematite. 
Blast-Furnace Coke.— Although the situation regarding 
Durham blast-furnace coke is not conducive to business, 
there are few complaints. The supply is plentiful, but 
holders have good running contracts and are not pressing 
sales, while local users have covered their requirements 
as extensively as they consider necessary. 


Manufactured Iron and Steel.—There is no shortage of | 


is 





is 





| semi-finished iron and steel, but re-rollers would welcome | 


still larger deliveries, particularly of stee!, to replenish 
their somewhat depleted stocks. The total output of 
finished commodities is extremely heavy and there is 
no serious difficulty in obtaining adequate supplies for | 
essential needs. The demand for structural material | 
has lessened, but all other categories of steel are still | 
in urgent request. The production of open-hearth ingots | 
is barely sufficient for customers’ requirements and this 
is also the case with special steels. Makers of ship, 
tank and boiler plates are overwhelmed with orders. 
Sheet users have good contracts against which to draw 
and are anxious to place further orders. There is a 
substantial demand for colliery equipment and railway 
material. 





INSTITUTE OF FUEL.—The opening meeting of the 
Institute of Fuel for the session 1942-43 will be held on 
Tuesday, October 13, at 2.30 p.m., at the Institution of 
Electrical Engineers, Savoy-place, Victoria-embankment, 
London, W.C.2. The President, Mr. W. M. Selvey, 
Wh.Se., A.R.C.Sc., M.Inst.C.E., will deliver a short 
address, after which the Melchett Medal for 1942 will 
be presented, on behalf of Dr. Arno Carl Fieldner, to a 
member of the staff of the United States Embassy. The 
Melchett Lecture, on “ The Analysis and Testing of 
Coal in Relation to its Properties and Utilisation,’”’ in 
Dr. Fieldner’s absence, will be delivered in the form of a 
talking film of the lecturer reading it, which will be 
shown in the Lecture Theatre. 


IRON AND STEEL INSTITUTE.—A joint meeting of the 
Iron and Steel Institute and the Manchester Metallurgical 
Society will be held at the Engineers’ Club, Albert-square, 
Manchester, at 6.30 p.m., on Wednesday, September 30. 
Mr. J. Sinclair Kerr will preside and a paper entitled 
“ The Work Hardening and Ageing of Steel,’ by Professor 
J. H. Andrew and Dr. H. Lee will be read and discussed. 
Another joint meeting of the Institute and the Sheffield 
Society of Engineers and Metallurgists and the Sheffield 
Metallurgical Association will be held at the Royal 
Victoria Station Hotel, Sheffield, at 2.30 p.m., on Satur- 
day, October 24. Dr. W. H. Hatfield, F.R.S., will preside, 
and two papers will be presented, namely, ‘“*‘ The Forma- 
tion of Hair-Line Cracks. Part I.” by Professor J. H. | 
A. Geach, and Dr. H. | 
Lee; and “The Determination of the Solubility of 
Hydrogen in Iron and Iron Alloys,”’ by Professor J. H. | 
Andrew, Dr. H. Lee, and Dr. A. G. Quarrell. 





39, Victoria-street, Westminster, S.W.1. 
ing. 


NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 


column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6 p.m., 
Informal Meet- 
* Rail Cars,” by Mr. N. L. Ablett. Friday, Septem- 
ber 25, 6 p.m. Informal Meeting. ‘“‘ My Place in the 
Institution, from the Point of View Ordinary 
Member,”’ by Mr. Robert Lowe. 

INSTITUTION OF MECHANICAL ENGINEERS. 
Branch : Saturday, September 19, 2.30 p.m., The Queen's 
Hotel, Leeds. Joint Meeting with the Yorkshire Associa- 
tion of THE INSTITUTION OF CIVIL ENGINEERS. Discussion 
on “ The Application of Statistical Control to the Quality 
of Manufactured Products,” to be opened by Sir Frank 
Gill, Dr. D. C. Darwin and Mr. H. Rissik. London 
Graduates’ Section: Saturday, September 26, 3.30 p.m., 
Storey’s-gate, St. James’s Park, Westminster, 5.W.1. 
Informal Meeting. (i) Discussion of the Section’s 
activities during the coming session. (ii) Discussion of 
an engineering subject of topical interest. 


of an 


—Yorkshire 


INSTITUTE OF METALS.—Wednesday, September 25, 
3 p.m., 4, Grosvenor-gardens, Westminster, 5.W.1. 
Thirty-Fourth Annual Autumn Meeting. (i) Formal Busi- 
ness. (ii) “‘ The Cold-Pressing Properties of Duralumin- 
Type Alloy Sheets, with Special Reference to the Produc- 
tion of Large Pressings for Aircraft,’” by Messrs. J. ¢ 
Arrowsmith, K. J. B. Wolfe and G. Murray. (iii) “‘ Rail- 
way Bearing Metals: Their Control and Recovery,” by 
Mr. J. N. Bradley and Dr. Hugh O'Neill. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
September 26, 2.30 p.m., The Engineers’ Club, Albert- 
square, Manchester. (i) Presentation of awards. (ii) 
Presidential Address, by Mr. H. L. Butterworth. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—The pressure for deliveries is accen- 
tuated towards the end of the quarter, and this is 
noticeable throughout the steel, machinery, and imple- 
ment trades, which are preparing for a final quarter of 
exceptional pressure, even in comparison with the corre- 
sponding periods of the past three years. The distri- 
bution of basic supplies necessitates increased attention 
on account of the steadily expanding output programmes 
of the finished sections. Although there is no reason to 


| suppose that Sheffield and district is specially favoured, 


there does not appear to be the same anxiety here, 
regarding hematite supplies, as is reported from some 
other engineering centres. Large-scale consumption is 
usual but it is apparent that stricter economy is being 
enforced, and that in many instances substitutes are 
being used where, at one time, this was thought to be 
impracticable. There is a heavy run on refined irons, 
ferro-manganese, and the higher grades of iron and 
steel scrap. Generally, rolling mills, forges, foundries, 
press- and machine-shops are kept well supplied. It is 
doubtful whether high-speed and special alloy steels 
were ever before in such demand. Marked activity is 
reported in steel-faced iron for dies, special steels for 
aircraft, high-permeability iron fer electrical purposes, 
cast-steel forged blanks for milling cutters and dies, and 
bright cold-rolled steel strip. Wire-makers are also 
busy. Cast-steel wire is required for springs, special 
high-tension steel wire for aircraft, plated wire for 
binding armatures, and also hardened and tempered wire. 
More outlets have been found for hot and cold-rolled 
strip, and steel wire rope. The heavy wear and tear at 
the works in this and other localities has given rise to a 
more frequent demand for replacements, in addition to 
that for the equipment of war-time extensions. The 
requirements include heat-recovery plant, by-product 
plant, chemical plant, gasworks plant, steel and cast-iron 
tanks, excavators, and blast-furnace plant. The con- 
struction and maintenance of railway sidings at the steel- 
works and engineering works renders it necessary to hold 
large stocks of rails and accessories. 

South Yorkshire Coal Trade——An improvement in the 
supply position relating to most descriptions is reported. 
The end of the holidays, in addition to the bonus- 
incentive, are advanced as the main causes. To what 
extent bonus earnings will increase coal-mining charges 
remains to be seen; already it has been suggested that 
authority may have to be sought for a further adjust- 
ment of selling prices. Steady progress is being made 
in house-coal di bution ; in some instances sifficient 
coal is available fqarlarger allocations than are repre- 
sented by the Carrent quantity-restrictions on house- 
holders. The demand from the heavy industries is brisk, 
and likely to be maintained in spite of the rigid enforce- 
ment of economy schemes; public-utility undertakings 
and railway companies are pressing for full deliveries. 
The coke position seems to have eased, despite the 
release of appreciable quantities of this type of fuel for 


‘domestic stocking purposes. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
terec Offices, that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 
TELEGRAPHIC “ ENGINEERING,” LESQUARE, 
ADDRESS LON N. 
TetePHONE NumBER—TEMPLE BAR 3663 (2 lines). 
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—_— 











SUBSCRIPTIONS, HOME AND FOREIGN, 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada — 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies $376 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 








ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 


one inch. If use is made of a box No., the extra charge | 


is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 


accompany all orders for single advertisements, other- | 


wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
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THE PARSONS MEMORIAL 
| LECTURE. 


ALTHOUGH, in course of time, there must inevitably 
be a certain amount of repetition associated with the 
Parsons Memorial Lectures, the exceptionally wide 
range of Sir Charles Parsons’ interests has prevented 
it from being obvious hitherto. Even though the 
|seventh lecture, delivered by Dr. 8. F. Dorey 

before the Institute of Marine Engineers on Sep- 
tember 16, to some extent co®red the same ground 
| as that of Mr. S. S. Cook, given before the Institution 
| of Mechanical Engineers in 1938, such details as it 
| was desirable to repeat served rather as necessary 


|reminders of the remarkable prescience of the) 


| outstanding personality that they commemorated, 
|and the skill with which, not merely now and 
whatever problem might arise and pointed the 
way to its solution if he did not actually attain to it. 

There is no better instance of this grasp of 
essentials than the development by Parsons of 
mechanical gearing for marine propulsion. It bristled 
with difficulties—constructional, metallurgical, and, 
perhaps the greatest of all, psychological—but he 
| foresaw and surmounted them all in a manner for 
|which the marine engineer of to-day has good 
| reasons to be more than grateful. The mechanical 
difficulties were more or less self-evident, for 
Parsons was attempting to do something almost 
| entirely novel when he embarked on the conversion 
|of the Vespasian’s machinery from the original 
| triple-expansion reciprocating-engine drive to geared 
| turbines; yet he achieved an efficiency of trans- 
| mission in the gearing that was estimated at 984 per 
| cent.—a figure that was probably not far from the 
‘truth, and exceeded by few, if any, sets of helical 
| gearing of comparable dimensiogs. The metal- 
| lurgical difficulties may have been less apparent 
|than they became subsequently, when heavier 
| specific loadings and increased sizes of units led 
| to the gearing troubles of the post-war era; but 
| the result of all the experience since gained has only 
| been to confirm Parsons’ selection of forged carbon- 
| steel rims on a cast-iron hub for the gearwheels, 
and a mild nickel-chrome steel for the pinions. The 
comparative specifications quoted by Dr. Dorey, 
| for the gearing of the Vespasian and as representing 
| typical modern practice, showed how little alteration 
‘has been found necessary, notwithstanding the 


again, but continually, he went to the root of | 


great increase that has taken place in metallurgical 
knowledge in the intervening 30 years. 

As we have suggested, it was probably on the 
psychological side that the most imponderable 


| obstacles lay, for the conservatism of marine engi- 
|neers and of shipowners is traditional and has 


proved a formidable barrier on many occasions to 
the introduction of improvements that, on purely 
technical grounds, should have encountered little 
opposition. Here, however, Parsons showed himself 


|to be as shrewd a judge of human nature as of 


metals, mechanical-engineering design or workshop 
processes. There was no better proof of the pudding, 
he realised, than the eating of it. The Vespasian 











made her comparative voyages, which were duly 
reported upon in Parsons’ classic paper of 1910 


229 | before the Institution of Naval Architects, and the 
231 | doubters were left without a leg to stand on. 


Within three years, a cruiser was at sea with twin- 


- 3 screw geared-turbine machinery developing 20,000 
| shaft horse-power per shaft ; 


within ten years, 
geared turbines had been fitted in naval vessels 


235 | alone to the extent of nearly 7,000,000 shaft horse- 


power, and their popularity for merchant ships 
also was already assured. Had.war not broken 
out in 1914, the application of gearing to the pro- 
pulsion of merchant ships would have proceeded 
much more rapidly. As Dr. Dorey pointed out, 
the annual returns of Lloyd’s Register for 1913-14 
showed that 23 vessels were then fitted. with 
mechanical gearing ; and, by August, 1914, geared 
turbines amounting to 260,000 shaft horse-power 
had been built or were building, with single-reduction 
gearing. No doubt, the use of gearing in merchant 
ships would have become much more general 
during the next four years if the available gear- 
cutting capacity had not been monopolised almost 
entirely by naval contracts. Progress in the 
United States was more rapid during this period, 
and double-reduction gearing was in use by 1915, 
the first vessel so fitted being the S.S. Pacific, of 
6,000 tons, with machinery by the General Electric 
Company, New York. 

Dr. Dorey’s survey of the development of double- 
reduction gearing compactly summarises an inter- 
esting phase in ship propulsion, the evolution of 
which introduced some of the most troublesome 
problems associated with the use of turbines afloat. 
In this connection, the term “ teething troubles ” 
is no mere colloquialism, but accurately describes 
the nature of the difficulties encountered. They 
were somewhat unusual in that they did not become 
manifest in the earliest applications, but only 
developed by degrees as the use of double-reduction 
gearing became more general. The gears in the 
first British ship thus equipped—the Federal Line 
steamer Somerset, of 4,500 shaft horse-power, built 
in 1918—were notably successful, and ran without 
particular trouble for some 15 years before recon- 
ditioning was deemed to be necessary. By 1922-3, 
double-reduction gearing to the total of more than 
a million shaft horse-power had been fitted in this 
country, and more than double that figure, in 
some 750 ships, in the United States. Subsequently 
to 1923, however, opinion among British owners 
showed a preference for single-reduction gearing, 
and this view has been held more or less consistently 
since that time. Latterly, of course, the question 
has been settled in many cases by the adoption of 
the practice of grouping the various stage turbines 
round a single large gear wheel. 

It was typical of Parsons’ clear insight and his 
determination to follow the course that was mech- 
anically correct that he refused to be content with 
mere palliatives when operating difficulties arose. 
The early troubles with double-reduction gearing, 
as Dr. Dorey indicated in his lecture, were mainly 
those of excessive pinion wear, especially in the 
second reduction. The correction applied in this 
country was that of reducing the load per inch on 
the teeth. In America, a remedy was sought in 
the “‘ floating frame,” which, it was hoped, would 
avoid excessive local concentrations of stress by 
allowing the gears to accommodate themselves to 
the loading. Parsons, however, regarded this 
method as merely a rather doubtful evasion of the 
real cause of the trouble, and not a cure; which, 
in fact, it was. He insisted that the correct ap- 
proach to a solution lay in more accurate gear- 
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cutting, coupled with strict alignment and the 
maintenance of the utmost rigidity in the gearcase 
and the pinion shafts ; a view which has been more | 
than justified by subsequent experience. Moreover, | 
the wider knowledge now available of the problems 
of resonance has established that the floating-frame | 
type of gearing possesses serious disadvantages on | 
this score, which were not appreciated at the time 
of its introduction. 





Viewed in relation to what Dr. Dorey called 
Parsons’ *‘ uncompromising adherence to the rigid- 
frame type of gear,” the introduction of the creeping- 
table gear-cutting machine might appear in the light | 
of a denial of the principle of curing trouble at the | 
source instead of merely evading its consequences ; 
but, in fact, it was the result of a carefully conducted 
scientific investigation which established beyond 
doubt that the objectionable noise of the early gears 

cut in solid-table hobbing machines—was attribut- 
able to the number of teeth in the wormwheel of 
the cutting machine. By superimposing a second | 
table on the first, and driving it at a speed slightly 
greater than that of the main table (one per cent. 
advance in the case of the first “ creep * machine 
constructed), Parsons was able to distribute the 
irregularity, due to the periodicity of the worm- 
wheel, helically round the periphery of the gearwheel, 
so that the periodic error did not become cumulative. 
The method was notably effective in reducing noise, 
which threatened at one time to become a serious 
obstacle to the further adoption of gearing in passen- 
ger vessels and probably in other types of ship as 
well; and it may be that, in the circumstances, it 
was a speedier and more economical solution than 
the design and construction of a solid-table machine 
of such accuracy of finish that the periodic error 
could be safely ignored. Much attention has since 
been given to the improvement of the solid-table 
machine and, as Dr. Dorey observed, undulation 
records show that a few firms have succeeded in 
eliminating the periodic errors almost completely 
in machines of this type. ‘Creep’ machines 
generally show undulations of greater magnitude 
than do solid-table machines, however, though the 
gears cut by them are usually more silent. Dr. | 
Dorey concludes that the principal value of the 
creep machine consists in the helical distribution of 
the periodic errors; but he regards it as an open 
question, which type, in the future, will succeed in 
producing the best gears. 

Summarising Parsons’ work on mechanical gear- 
ing, of which the foregoing comments indicate only 
a few of the salient points in many years of unre- 
mitting endeavour, Dr. Dorey pointed out that its 
effect was not only to make possible the application 
of steam-turbine propulsion to slow-speed cargo 
vessels, but also to increase the power and speed of 
naval vessels and large passenger liners as a direct 
outcome of the saving in weight obtained. More- 
over, the reduction in steam consumption, and con- 
sequently in fuel, was of a high order. In the case 
of vessels of moderate size and speed, single-reduc- 
tion gearing showed a saving of some 5 lb. of steam 
per shaft horse-power per hour as compared with 
the direct-drive turbine ; and the introduction of 
double-reduction gearing brought the consumption 
down to 10 lb. of steam per shaft horse-power per 
hour with saturated steam, and 8 lb. with steam 
superheated 200 deg. F., giving a fuel economy of 
20 per cent. over that of steam reciprocating 
machinery. In the Vespasian, the power trans- 
mitted through a single gear was only 1,100 s.h.p. 
In H.M.S. Hood, completed after an interval 
of hardly more than a decade, the horse-power 
per shaft had increased to 40,000, at 210 r.p.m. The 
Cunard liner Queen Mary showed an increase on even 
this high figure, her service horse- power of 158,000, 
on four shafts, being obtained at 180r.p.m., with 
a considerable margin of powerin reserve. What may 
be the further developments to be revealed after 
the war, there are no present means of knowing. 
Dr. Dorey concluded his lecture with an expression 
of his personal opinion that, while “‘ Parsons’ work 
on mechanical gearing envisaged turbines as the 
prime mover, there seems little doubt that the future 
will show it to have a most important bearing on 
geared oil-engine propulsion.” It may be that he is | 
right, though it is difficult to imagine that such a | 
development would have appealed to Parsons himself. | 
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| ington and the National Research Council at O+ ‘awa 
| The Metrology section has been mainly occupied jy 
| testing gauges and fixtures for munitions work. Thy. 
| main testing laboratories in New South Wal:s and 
One of the minor disabilities created by the war | Queensland ba also visited and their testing 

- machines calibrated. The Electrotechnolog, se 


is that many scientific bodies are precluded from | ™ , blished Doctoral chintitial 
publishing adequate accounts of their activities. | tion has establis stan ards 0 electrical resi<\ ance 
- based on three one-ohm coils constructed »| the 


Much of their work represents a direct contribution | Y*** J 

to the war effort and information about it naturally National Physical Laboratory. Apart from this 
cannot be made so generally available that there pins ree ghee ae ge pane ore lon 
would be danger of it becoming known to the | com “ye yey nig ed “wi pon Ps se , he 
enemy powers. It is a consolation that the results | cla r pers ps ” ed nr See son ved 
now withheld will probably prove of application to | “8 ws a ob , in — as = : 
peaceful ends in due course, and that work now | ees _ meee rd hee yeaa onl - 
primarily intended to serve the purposes of destruc- | a per . on pe ss 2 These at Social the ‘ 
tion will ultimately prove of assistance in the | connec ion with the a _ - nel = ! an 
reconstruction of the world. An example of the | facture and source of supply of jewel bearings. the 
withholding of information on scientific progress | manufacture of optical glass and the application of 
is furnished by the latest report of the Council for | iological methods in the testing of castings fo 
Scientific and Industrial Research of the Common. | #ircraft. 

wealth of Australia. In this it is stated that “a| 


SCIENTIFIC RESEARCH IN 
AUSTRALIA. 


An important part of the work of the Aeronautical 
very considerable part of the Council's activities | Laboratory has been the reduction in the numbe 
is now devoted to the solution of problems arising | of British, American and private specifications to a 
out of the war... As no specific information |}much smaller number suitable for the special ised 
which might be of value to the enemy can be dis-| materials which are available in Australia. As ar 
closed, reference to these activities is either con-|example, some 100 specifications for light alloys 
fined to brief generalised statements or is omitted | have been reduced to about 30, which cover six 
entirely.” ; or eight basic compositions. The same procedur 
The Australian Council for Scientific and In-| has been followed in the case of steels. The ne 
dustrial Research, which was established in 1926, | specifications cover materials which can be sul 
is naturally to a major extent concerned with | stituted for the more specialised materials used i 
agricultural and biological investigations, which | other countries with negligible loss in efficiency 
bear on the primary industries of the country.| Work in connection with the use of substitut 
The range covered is, however, large and such | timbers has already been referred to. It is pointed 
aspects of these subjects as food preservation and | out that there are many uncertainties in the use 
timber mechanics fall to a large extent within the | of wood for aircraft which do not trouble the 
spheres of engineering and physics. The report | designer of metal aeroplanes and that the averag 
opens with sections dealing with plant, entomo- | designer will avoid timber construction until shor* 
logical, animal nutrition and soil investigations, | age of metal compels him to employ it. A rapid 
which all lie outside our sphere, but the following | change to wood or composite construction, howeve 
section on Irrigation Settlement Investigations has | may be required if shortage of aluminium continues 
engineering bearings, although the report is mainly | The establishment of data bearing on the use of 
concerned with the cultivation of various classes | timber for this purpose is therefore of considera) 
of crops on irrigated land. Little information is | importance. 
given about the actual methods employed in bringing| The equipment of the aerodynamics section neces 
waste lands into cultivation, but it is incidentally | sarily includes a wind tunnel. At the time the report 
stated that too generous an irrigation programme | was written the construction of the tunnel and its 
has led to soil wastage in some cases. | accessories had not been completed. The steel she 
Timber mechanics, which we have mentioned, | ¥®4 im position and most of the ancillary apparatus 
falls within the genetal sphere of Forest Products | had been received ; installation = as - 
Investigations. An important part of the work of | the meantime, it had been found possible a ages 
this section has been concerned with the substitution | the aircraft industry by carrying npr ee in the 
of native for imported timbers. It is stated that | low-speed wind tunnel of the Schoo Thi ae hee 
hundreds of specifications for timber for all kinds | of the University of Melbourne. ; ee Prod — 
of defence and munitions needs have been examined | Placed at the disposal of the Division by Pro’ jenn 
and recommendations made for modification in| Burstall. The design staff has been largely occupied 


manufacturing methods or procedures so that | with the design of airscrew-type fans. These are 


Australian timbers may be substituted for imported | Of high efficiency and are being used in increasing 
material. Standards have been set up for solid | 
members and plywood for aircraft made from native | 
timber. There has been great extension in kiln | 
drying. It is stated that 700 kilns are in operation 
and large extensions are being made, mainly planned 


numbers both for research and industrial purposes 
Five fans, for widely differing requirements, hav 
been designed. They will absorb from 3 h.p. tw 
550 h.p., and have from four to twelve blades. 

The work of the Engines and Fuels Section was 


by the officers of the Forest Products Division. The | much hampered by difficulty in obtaining engine 
report with which we are dealing, although it has | testing equipment. Two 225-h.p. dynamometers 
been available in this country only within the last | were, however, borrowed from the l niversity of 
few weeks, actually deals with work done in the | Melbourne and Melbourne Technical College. 30 
year ended June 30, 1941, so that it may be expected | that some work could proceed, and it was possible 
that this figure for timber drying kilns in operation|to put an Australian-built Gipsy-Major engine 
has been greatly exceeded since then. The work of | through performance tests. Based on an Australian 


the Division has established that Australian alpine | 
and mountain ash have exceptionally good mechani- 
cal properties, including high impact strength. The | 
Department of Civil Aviation has re-designed the | 
stainless-steel wing spars of certain types of service 
aircraft using mountain and alpine ash and has found 
that with these’ timbers a more efficient wing spar 
can be designed than with spruce. An Australian 
standard specification for aircraft quality hoop pine 
has also been issued. This material, although 20 
per cent. heavier than spruce, has equal or superior 
mechanical properties to that species, except in 
shock resistance. 

In the early part of the year under review, the 
new National Standards Laboratory building became 
available. Members of the staff, who had been 
obtaining experience at the National Physical 
Laboratory at Teddington, returned to headquarters 
after visiting the Bureau of Standards at Wash- 





invention, work was carried out to compare the 
power and fuel consumption of an internal-combus 
tion engine fitted with rotary instead of poppet 
valves. A 12-h.p. car engine was fitted with rotar) 
valves and subjected to extensive tests. The fina! 
results of this work are not given. Work in the 
internal combustion-engine field was also carried out 
by the Division of Industrial Chemistry, which 
studied the suitability of Australian hardwoods f»' 
the production of charcoal for use as fuel in gas 
producers. Based on these investigations, 4! 
Australian specification for charcoal for use in pr 

ducer-gas vehicles has been drawn up. The tests 
establishing this specification were carried out in the 
Department of Engineering of the University of 
Melbourne in co-operation with Professor Burstall. 
This work should be of value in other countries 
having ample supplies of timber, but !ittle or no 
suitable coal or liquid fuel. 


—et a a at 
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NOTES. 
THE ScieNTIFIC ADVISERS. 


In recording, last week, the appointment of Mr. 
W. A. Stanier, Dr. T. R. Merton and Dr. I. M. Heil- 
bron as full-time scientific advisers on the staff of 
the Ministry of Production, we referred to the 
probability that their functions and powers would 
be the subject of questions in the House of Com- 
mons. The first question on this subject was 
addressed to the Lord Privy Seal on September 11, 
by Mr. R. Morgan, Member for Stourbridge, who 
nquired what were to be the relations between 
* the new Scientific Advisory Board,’ which was to 
operate under his supervision, and the Scientific 
Advisory Committee of the War Cabinet and the 
Engineering Advisory Committee, respectively. 
Stafford Cripps, in reply, said, ‘‘ This question should 
have been addressed to the Minister of Production, 
but I have been asked to reply. It would not be 
correct to describe the recent additions to the staff 
of the Minister of Production as a Board. As has 
been stated in the public announcement, the 
Minister of Production has appointed three dis- 
tinguished men to his staff in the capacity of full- 
time scientific advisers. Their field is co-extensive 
with the responsibility of the Minister. These 
appointments do not affect in any way the function 
of the Scientific Advisory Committee or the En- 
gineering Advisory Committee of the War Cabinet, 
who will continue to advise the Government on 
matters coming within their terms of reference. In 
appropriate cases these Committees will, no doubt, 
consult with the scientific advisers of the Minister 
of Production, as they have been accustomed to 
consult with the scientific advisers of other Ministers 
before submitting their recommendations on matters 
connected with their Departments.’”’ We have 
quoted the Lord Privy Seal’s reply verbatim from 
the House of Commons Official Report, as it appears 
to confirm the doubts that have been felt in various 
quarters, that the appointments—or, the conditions 
attaching to them—hardly go far enough to satisfy 
the wishes of those who desire to see a closer liaison 
between the scientific direction of the national 
effort and the operational control of the nation’s 
military affairs asa whole. It may be remembered, 
too, that the terms of reference of the Scientific 
Advisory Committee of the War Cabinet provided 
only that they should advise the War Cabinet on 
matters that were specifically referred to them ; 
although it is to be presumed that, if they were aware 
of any particular matter urgently requiring atten- 
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| the evening of September 3 and spread with great | and Allied Trades Research Association (PATRA) 


| rapidity. The crew continued to fight it for some | 


| time after the passengers had been taken off by the 
escorting ships, but eventually they were obliged 
| to leave, after flooding the magazines and jettisoning 
| the ready-use ammunition on deck. Only when the 
| fire became less intense were they able to return 
}and finally to get it under control. The wording 
| of the Navy Department’s announcement suggests 
|that the non-inflammable material played some 
part in restricting the extent of the damage and 
| allowing the fire to burn itself out without rendering 
| the ship an immediate total loss ; though it has yet 
| to be seen whether, in fact, she will be worth re- 
| conditioning for further transport service. If the 
|machinery is intact, as seems probable, and the 
|underwater structure has not been extensively 
| damaged, it might be better worth while to recon- 
struct her as an aircraft carrier. We should not be 
| surprised to learn, in due course, that the fire 
originated in a cabin—possibly as the outcome of 
some person’s carelessness—and that its rapid 
spread was due to failure to stop the ventilating 
fans, and to isolate that section of the ducting, 
until the fire had taken such a firm hold as to be 
|already out of control. This, of course, is pure 
| surmise, but such indications as there are appear to 
| point in that direction. 





THE GaALapaGcos IsLanps Base. 


Dealing with the United States overseas bases, 
| in our issue of April 18, 1941, page 311, we pointed 
out that although the bases in British territory, 
| which had been leased shortly before that time, 
provided valuable outer defences to the Atlantic 
approach to the Panama Canal, the Pacific end 
| had been left with no protection beyond the forti- 
| fications of the Canal itself. When we suggested 
‘that the Galapagos Islands could afford such 
|outlying protection in the Pacific, we did not 
|suppose that United States naval and military 
| authorities had overlooked the matter and the fact 
| that agreement for the lease of bases in this archi- 
pelago has only just been reached must be attributed 
to unwillingness of the Republic of Ecuador, which 
jowns the islands, to intervene in the war at an 
earlier date. In ourtarticle of eighteen months ago, 
|we said “a combination against her (the United 


| States) of Germany, Italy and Japan is not an/| 


| impossibility.” This condition has now come to 
pass and has modified the point of view of many 
[countries having a littoral on the Pacific. As 
| bases are also to be leased in Ecuador itself, the 
| whole arrangement will clearly greatly strengthen 
the defences of that country. The Galapagos 








| 
| 


tion, they would be able to arrange that the reference | archipelago consists of ten principal islands, the | 


should take place. As we go to press, we learn that 
Mr. C. E. Fairburn, M.A., M.Inst.C.E., M.LE.E., has 
been appointed acting chief mechanical engineer of 
the L.M.S. Railway during Mr. Stanier’s absence. 
Mr. Fairburn’s headquarters will be at Nelson-street, 
Derby. 
THE Fire in THE U.S.S. WAKEFIELD. 
London marine underwriters, who have had so 
many unfortunate experiences as the result of 
fires in large liners, will await with close interest 
the publication of some further details of the recent 
fire in the United States transport Wakefield, 


better known as the former liner Manhattan; for | 
when she was completed for service barely ten | 


years ago, particular stress was laid on the special 
precautions taken against fire in her design and 
construction. At that time, the recollection was 
still fresh of a number of disastrous liner fires, not 
all of which had been traced to any definite cause ; 
the cases of the Georges Philippar, the Lafayette, 
1’Atlantique and the Morro Castle may be mentioned 
as outstanding examples, but these do not by any 
means complete the list of ships thus lost or seriously 
damaged, many of which were insured in the London 
market. In the construction of the Manhattan, 


therefore, fire-resisting materials were employed to 
an exceptional extent, and the arrangements for 
fire-fighting, also, were very complete. Such details 
of the fire as have been published are meagre, and 
relate principally to the rescue operations, by which 
the lives of some 1,600 passengers and crew were 
saved. 


It appears that the fire broke out during 





largest, Albemarle Island, having a length of some 
80 miles and a maximum width of about 45 miles. 
| The islands are formed of volcanic rocks and accord- 
ing to the description in Darwin’s Naturalist’s 
| Voyage Round the World, are of but little economic 
|value. They occupy approximately the same 
| position in the Pacific relative to the Panama 
| Canal as do the West Indian Islands in the Atlantic, 
|and will form a valuable outpost in the present 
| conflict. They may now play a more prominent 
| part in history than it has been their fate to do 
| hitherto. 
PaCKAGING RESEARCH. 

At a meeting of representatives of firms inter- 
ested in packaging problems, held on April 9, 1942, 
a committee was appointed to consider the initia- 
tion of a scheme of research. The committee have 
now issued their report which will be considered 
at a meeting, to be held at 3 p.m., on Monday, 
September 21, at the Connaught Rooms, Great 
Queen-street, London, W.C.2. The committee 
state, however, that they feel confident that their 
recommendations, in principle, will be acceptable 
to the industry. It is their considered opinion 
that, in view of the lack of precise knowledge of the 
relation between the make-up of packages and their 
performance in use, primary consideration must be 
given to the painstaking and systematic investiga- 
tion of elementary principles, and that the piece- 
meal study of packaging problems would be un- 
profitable. The committee are of opinion that the 
research should be carried out by the Printing 








which would set up a new department to deal with 
the work. Some of the investigations would be 
carried out in the Laboratories of PATRA, and use 
would also be made of other research organisations 
where appropriate. The committee report that the 
interest and financial report of the Department of 
Scientific and Industrial Research would be forth- 
coming and a suggested scheme of research has been 
drawn up which would form part of the general 
programme of PATRA, under the supervision of 
an advisory panel. It is considered that users of 
boxes, cartons, and fibreboard containers; paper 
makers and converters; makers of transparent 
film; metal-foil manufacturers; board makers ; 
fibreboard-container makers ; carton makers ; card- 
board-box makers; paper-bag and _ paper-sack 
makers; makers of adhesives and of materials 
for converting paper, foil and film; and manu- 
facturers of packaging machinery, should be con- 
cerned in research on packaging problems. Firms 
interesting would become members of PATRA, and 
subscriptions paid for packaging research would 
go into the general funds of that organisation. The 
Council, on which the packaging interests would 
be represented, would allocate funds for packaging 
research to be expended under the supervision of 
the advisory panel. The allocation would be 
related to the total packaging-research subscrip- 
tions paid. After careful consideration the com- 
mittee recommend that the work should be under- 
taken on a larger scale than was at first visualised, 
and that an income, from industrial sources, of 
10,0001. per annum, should be aimed at. 


Tue GavuGE anp Toot Makers’ AssociaTION. 


It will be generally admitted that precision gauges 
and other measuring devices, as well as jigs and 
dies, play an increasingly important part in modern 
engineering work and their production postulates a 
highly-specialised industry. In connection with this 
industry The Gauge and Tool Makers’ Association, 
Limited, was incorporated under the Companies 
Act, 1929, on August 12 last. One of the reasons 
given for the formation of the Association is that it 
is proposed to take all the necessary steps to obviate 
uneconomical and wasteful competition among the 
members and to develop the growth and maintain the 
efficiency of the industry. Another is that steps will 
be taken to give mutual assistance on technical and 
industrial problems and to make representations to 
the Government and Government officials and 
others, either in the British Empire or elsewhere, 
upon inspection procedure, specifications, materials 
and all matters appertaining to the industry. On 
these two points it may be said that there can be 
little doubt but that, in spite of a certain degree of 
standardisation, different designs of gauges and 
tools exist which only multiply the difficulties of 
selection without, generally, offsetting those difficul- 
ties by definite advantages. A measure of agree- 
ment between makers would thus be a real gain 
to the engineering industry. On the second point, 
the makers of gauges and tools should be best 
qualified, from experience, to recommend how these 
should be used to give the most reliable results. 
Power-driven tools are not covered by the Associa- 
tion, the first sections of which deal with four classes 
of product, namely, gauges and precision measuring 
instruments ; jigs, fixtures and special tools ; press 
tools; and moulds and dies. Membership of the 
Association is confined to bona-fide makers and 
manufacturers of these products, distributors, 
agents, etc., being excluded. There are enough 
makers and manufacturers to give the Association 
a very definite standing though, as it is of such 
recent formation, the fullest support has not yet 
been obtained. Mr. H. H: Harley, C.B.E., chairman 
of Messrs. Coventry Gauge and Tool Company, 
Limited, has been elected President. No official 
headquarters have yet been obtained, and in the 
meantime inquiries should be addressed to the 
Incorporated Accountant, Mr. A. P. G. Walters, 
5, Great Winchester-street, London, E.C.2. 





THE TRANSVAAL GOLD MINEs.—The output of gold in 
the Transvaal amounted to 1,182,437 oz. during August, 
as compared with 1,120,154 oz. in July. 
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in 1823, marked an epoch in the history of the | THE POST-WAR EDUCATION AND 
THE CENTENARY OF liquefaction of gases, several successes had noes TRAINING OF PHYSICISTS.* 
jachieved a considerable time before, but had L ze : 
SIR JAMES DEWAR. attracted little attention. The Haarlem doctor By H. Lowsry, M.Ed., D.Se., F.Inst.P. 
| and electrician, Martin van Marum (1750-1837) had| Up till the present time it has been customary to 
- ms : " | liquefied ammonia ; the mathematician Monge and | use the term “ training of physicists ” as referring on! 
during the latter part of the Nineteenth Century, the chemist Clouet, in France, had liquefied sul-|to the training of industrial physicists, and this, in 


whic s > > t " ares w . : a - - : : : . we 4 . 
or Rendutee ofa Os a ory rowed nt” phurous acid; in 1805, the Devonshire scientific |‘¥™. has applied mainly to the training of research 


amateur Thomas Northmore (1766-1851) obtained | Physicists for industrial laboratories, finally reduc 
gases. Not only did the reduction of oxygen, eal gilianins while Freidrich Stromeyer (1776 | itse]f to preparation for an honours university deg: 
F . - - . c >: > » . ‘ ve | be ? 
hydrogen, air and other gases to the liquid state |, ; P 


> ae : | together with some post-graduate training in resea: 
1835), the sdecessor of Wohler at Géttingen, | : . 

appear to be a very remarkable feat, but it gave |, °*)’} —— ‘ j gen, | methods. In view of the widespread applications 

rise to extravagant forecasts and hopes. In his 


had liquefied arsenic trihydride. Faraday only | physics in the modern world, as, for example, in rac! 
authoritative Inventions in the Gentury, a volume learnt of Northmore’s work after he had himself | aeronautics, refrigeration, rubber technology, geolo 
‘Gy Bleeteenth Cintece Gast, Beate ws liquefied chlorine, and one of his immediate actions | photography, plastics and architecture, and = ” t 
marked, after referring to the progress of refrigera- wes to contribute a historical ne Se the | vole ig se. - od a le fom solee 
tion, ** But the public is still excited and wondering Quarterly Journal of Serene, acknowledging North- | fically minded h facil tate h o “ 1 of 

: + : Brae -® | more’s discovery. How Faraday was led to the | "®#UyY minded enough to facilitate the sprea : 
over the new king of refrigeration—liquid air. stain ail aiitaninn, cna tail tor Eiie Wiliams Wenn ten asi latest discoveries, it is necessary to broaden somewh 
Even Doolittle himself declared that liquid air “ is} ~ 1 before ti rs an Vin ‘tuti ie 12 the range of workers who shall be denominated * ph 
also to be used as a motor in the running of various — es wane — RESTON OR « =e Ete sicists. In this connection I would go to the extent 
kinds of engines.” At the Paris Exposition of 1925, and published in the Journal of the Society | of saying that certain chemists and engineers, { 
1900, the liquid air exhibit was one of the great of ( hemical Industry. The novel device of lique- | example, have had their energies diverted so far into 
attractions. If the popular prophecies have not fying a gas,”’ said Pope, “* by taking advantage of = eS physical problems that they have virtual! 
been realised, the liquefaction of gases has proved o tag pe 2 eae jr by apart, "Tt thu tee necessary to revise the idea that th« 
a most fruitful advance in both scientific investiga- the gas in it was clearly capable of wide application, . ; st si ' > pu 
tion and in industrial processes, and the once costly 
and precious liquids have now scores of uses. The 


ig : | training . sicist 8 maarily be the 
and its inventor immediately used it for the lique- | ™™" of the physicist shall necessarily be the pur 
. suance of an honours course in a university, followed 
story of the condensation of gases goes back even 
beyond Faraday, but Faraday’s experiments at the 


faction of sulphur dioxide, hydrogen sulphide, | },y research, and to consider the possibility of new 
chlorine dioxide, nitrous oxide, cyanogen, ammonia | eoyrses specially designed for producing physicists 0 
| and hydrogen chloride.”’ the right type for industrial and commercial require 
Royal Institution are really regarded as the starting Another apeestignter, the Frenchman, Philorier, ments. 1 _ also psa ty yes - poo yer that 9 
point, and it was at the Institution, some decades | of whom little is know a ASoS pooduced on anes = 2 oa aves wil 7 > po A as “ew J he . 
afterwards, that the problem was again taken » | ee both liquid and solid carbon dioxide. | ™s ne An caret adbenpyel, aap roel oral 
- gs . Certain gases, however, still defied all attempts to| paratively elementary stages, nevertheless their training 
with most successful results by Mr. James Dewar 
who, from 1877, held the Fullerian professorship 
of chemistry once held by Faraday. 
James Dewar was born at Kincardine-on-Forth, 


AMoNnG the advances in physical science, made 








. ; a be » the o . _?pP : 
liquefy them. So the matter rested for a con. | Should e & matter for the —o of Ge Fumming 
‘derabl i oo. ie S er. TI | Committee of the Institute of Physics, and to complete 
siderable period. in t ne sixties, howeve rT, 4NOMAS | the circle, the education of the schoolmaster who will 
ry a y of Belfast, ee 0 wy ury of | ultimately train young minds in physics studies should 
. the liquid and gaseous states and showed that every | ~ . are . 

on September 20, a hundred years ago. After he liqui and g aver oie ‘ > Y | also receive our careful attention. It is important, 
. -r |gas had its critical temperature. In 1869 he} however, that we should remember that although all 

attending Dollar Academy, he entered Edinburgh Mr ; ; aa <7". 
Univeraity S aubeneuentin ol dial _|expressed the opinion that the failure to liquefy | school, college, and university courses may have a 

Riveraty ONC. sulsequentiy SMudied chemistzy | the “ permanent ” gases was due to the fact that | vocational bias, nevertheless emphasis must always be 
under Lyon (afterwards Lord) Playfair and under their critical temperatures were much lower than | "PO" education rather than upon vocation, and we 
Kekulé at Ghent. In 1875, at the age of 33, he was yg Eh nay alle ono aftr “s obtained. With | must constantly fight against any tendency to narrow 
appointed Jacksonian professor of experimental thi way I e* J P I Ca lletet (1832 1913) | ou school and academic courses to such a degree 
philosophy at Cambridge and two years later was aay Pr rages Ls = : ol ang Chatill )| that they merely become highly specialised trade 

‘ . . J ne - Psicist, - . ! . 7 » , 
chosen to succeed Gladstone as Fullerian professor |e een cease ae eed cn {achools. At the informal discussion on the Training 
h 2 ae ~— - ». | sur-Seine, and Raoul Pictet (1846-1906), of Geneva, | of Industrial Physicists+ arranged by the Institute of 
at the Royal Institution. In 1887, on Tyndall's : . are. oan : 
retirement. he was made also superintendent of the attacked the problem; and at a meeting of the | Physics on February 11, 1936, there was no doubt in 
Aang — ey ~ | Paris Academy of Sciences on December 24, 1877, it | the minds of the representatives of industry as to the 
institution, « post he held till hie death on March 37, was announced that working igdependently and by | benefit to industry of the product from schools and 
1923, when he was succeeded by the late Sir William different methods, they had liquefied oxygen, A | ™iversities, provided that care was taken to supply 
Bragg. In 1896, on the opening of the Davy- ae in C Tletet at the KE 7 salon in th a training in basic principles, together with the culti- 
. —_ *K > i ‘te > LCL 4 R >| 4 
Faraday Research Laboratory, he became a joint cos me o = ¥ ii : Fr rapa ij fi r vation of the inquiring habit of mind, even to the 
director with the late Lord Rayleigh. He was ede nae ¢ ommed a st 8 - eager eae exclusion of specialised industrial knowledge. 
. + S . -— , “n, we i ; » e as “Cc re 2Ce 7 > eres > > > 
admitted a Fellow of the Royal Society in 1877; "Vt = os r- Tg 1 Soviet ‘ 1978 pe . nd In wipes rey the President ot = anes 
' . : -hievements, : ral Society, in 1878, « ad | 5 » year a ely eceding 
in 1894, he was awarded the Rumford Medal ; in | *™evemen' al ng tang e Srtic® | Poumted ous that in Che years immediately preceding 
¢ . " . both investigators the Davy Medal. Brief descrip-| the war, the universities were turning out approxi- 
1909, the Davy Medal; and, in 1916, the Copley | .. . ; a ae : satel r mi . 
sg ~’ | tions of the processes they used are given in Cajori’s | mately one good physicist per million of the population 
Medal. His honours from abroad were equally History of Physics. The liquid obtained by Cailletet | Pet annum, and that practically all of these came 
noteworthy. He served as president of the British oul Wieied wan Mens small in quantity, but | Yi® the secondary schools. It is possible that this 
Association in 1902, and in 1904 was knighted. furth ‘hee Sanaa de at haa A. ra : Pe number may be adequate for fundamental research. 

In his presidential address to the Physical Society We ble vat (1868. 1008) es iK ; , on wig "y i Nevertheless, industry requires many more physicists 
in 1936, the present Lord Rayleigh, dealing with | . y mn! : ( maa a= gy — = tone A than this, for even when a new idea has been evolved 
e“a.: a - . ‘ ° rd y » - , ‘ € 0, LSSo, i , > ve > y raic ~ 

Scientific Workers of the Past Generation,” after R a gwen - a seed ik 4 Ae i ut hi | im the laboratory it ye be Ny a by phy a 

. . 9 : . . Vv s on, ex pite ( a lic. > r "AVS y ariety o OCESSER 
referring to Dewar’s generosity and hospitality at | “OY* “stitution septate t 4 Nee ee eT ee, oe 
the Roval Institution. said: “It was dificult to From this time onwards, triumph followed | in order that it may ultimately result in large-scale 

: a Nay oti i a 892, Dewar introduced the double-| production in the factory. This developmental work 
get much insight into his mental processes by triumph. In I ‘ imeapits te double- | P . eens » require the services of a first-rank 

: ; ~ | walled vacuum vessels, once known as Dewar flasks, | does not necessarily require the services of a first-ran 
talking to him, or even by listening to his lectures. ok inte euieecniiy silted “Ween” tala” Ue physicist, but usually demands perseverance qualities 
He had no notion of unfolding his views in logical 1895. Lind iH . tilisi ens j le K Ivin | @ the individual which are not often possessed by the 

= . ow 7 B ym, s a >. iv | : A 

order, or by clearly explaining by what train of is eo ry cen. a r . ~ i or axe top-grade physicist, though the worker must be capable 
. te . . tee >» V 1SEC . ~3 c fy , reac: > ; i 
thought he had arrived at them. But however os . a , | th _— = “dl 7 ty 4 8 of appreciating and applying physical methods suffi- 
mysterious its origin, there was no doubt of the oxygen and nitrogen on & commercial scale; by | cient to entitle him to the name of physicist. It 
me, a er a : ' 1899, Dewar was able to liquefy as much as a quart | seems to me from my contacts with employers, that it 
value of kis inepisation.” As to his publi demen- f hyd 1; in 1900, Ramsay and Travers liquefied | is in this field that the greatest shortage of‘ physicists 
j Si OW jarogen ; JUV, say anc vers > | is 1is fiel f » greatest s ge ists 

strations, Sir J. J. Thomson declared that ‘* No | 0 “YG@roget wo . - apranaey |: ue oem S . re fre ee @ 

» connected with the Institution had ever delighted | *yPtom and xenon; and, on June 13, 1901, over|has been experienced. Indeed, we frequently find 
one connected wit e institution had ever delightec o gallon of liquid hydrogen was successfully carried engineers, chemists, and even biologists performing 
its members with experiments of such amazing from the Roval Institution to the rooms of the | the functions of a trained physicist at this level of 
beauty and extraordinary difficulty. He used to aa gr Sh os ~ ; lat K ates lingh | maustrial activity. A moment’s consideration will 
perform in public experiments so difficult that Pade 1989. 1ea8 pr age *; vi ‘ amer'ing® | show that this grade of physicist must have a very 
very few could have carried them out successfully, | ”""°* (ite ESeep, OF LASSER, WES Goee 00 BNNnOUNCE | wide (but possibly not deep) knowledge of his physics 
even in a laboratory.” “"| to Dewar that he had liquefied helium. It was in| and also of industrial processes and practice ; more- 

? be: se or year: Jew iscov ilisec r, it w > . inary academical 

In the course of his long career, Dewar made ag ped cams ae rd: f pert vp ees 5 pena it would appear that the ordinary academica 
“eae : , » greatly incre ‘ on ¢ sa by charcoal | eae ite a ee Ae ee : 
investigations on many subjects in chemistry and | ‘"® 8T°@Uy increased absorption OF g pr grey ; = enned tee 

hvsi } it is fi : . . at low temperatures, a discovery as fruitful and * Memorandum (slightly abridged) prepared by Dr. H. 
ree — it ve hie ~~ ee ‘_— = important to science and industry as the Dewar | Lowery. Principal of the South-West Essex Technical 
that he will probably be remembered longest. en, ; ; ge ag | College, at the request of the Planning Committee of 
, ra ; : sk, which, like Davy’s lamp, was e 2 ea ee ' 
in 1908, the Royal Society of Arts awarded him their flas % ra > Mere F f th 7 ® gift Me lthe Institute of Physics with the object of provoking 
Albert Medal, they did so ‘*‘ For his investigations oh hi . npr a i y oe Mage eer yeh which open discussion on the vital problems of the training 
into the liquefaction of gases and the properties of ch athena of De ‘ ay on srichab gase nen & 1€2 | of physicists and of education in physics for those not 

date : . ‘ war is aris , ; ; rag bape et a ag : nna a 
matter at low temperatures, investigations which | “"® "*™° ° ee specialising in the subject ; - soenee wae an 8 
have resulted in the production of the lowest tem- | | not necessarily represent the I anning Committee's or 
veratures, the use of vacuum vessels for thermal the Board’s views. A discussion has been provisionally 
I ae tee EXPORT OF FLAX-PULLING Macuinery.—Under the | arranged to take place in London on Monday, October 12, 
isolation and the application of cooled charcoal to Export of Goods (Control) (No. 37) Order, 1942 | 1942. Direct contributions may be sent to the Secretary 
the separation of gaseous mixtures and to the | (sR. & 0. 1942,.No. 1811, price 1d.), licences will be | of the Institute, at the University, Reading, Berks. 
production of high vacua. required to export flax-pulling machinery to all destina- + See J. A. Crowther, Jl. Sci. Instr., vol. 13, page 141 

Though Faraday’s experiments on chlorine, begun ' tions. (May, 1936). 
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traning of “ university plus research ’’ js inadequate | 
for the purpose of obtaining the right product. 

\t this stage we may attempt a rough grading of | 
physicists as required in industry. These grades | 
comprise, firstly, the pioneer physicists, consisting of | 
men with first-class physical insight, who need not | 
always be looking out for possible applications of | 
phy sics. Secondly, « development physicists, who 
given a physical idea, will be required to consider its | 
possible adoption as a basis for factory operations. | 
These physicists must be able to discuss the idea in| 
all its aspects with the engineer, the chemist, or other 
scientific colleagues, according to the nature of the | 
particular industry. In the third place we have | 
liaison physicists, whose task will consist mainly in 
correlating the work of the research laboratory with | 
that of the factory, with the object of securing the highest 
possible efficiency from the plant. They must have 
such a sound knowledge both of the physics of the | 
factory processes and of its applications, that they | 
may be able to explain to the foreman or charge-hand | 
his particular part in the production scheme and be | 
ible to analyse the situation when production halts, 
so that they may disentangle primary from secondary | 
causes and decide when the research laboratory must | 
be consulted. 

The fourth grade consists of inspector physicists. | 
The duty of these physicists is to ensure uniformity of | 
quality in the finished product of large-scale factory | 
operations. It is possible that much of the work of | 
the inspection department in a factory may be allocated | 
to less skilled routine testers, and even to individuals | 


: 2 relatively » scientific t . 
who have had relatively little scientific training, but | generally more troublesome in the press shop than are| from the sheet. 


who are capable of being taught simple operations 
ind have the personal qualities enabling them to 
carry out these operations exactly as taught, with 
reliability. In this latter class we have, for example, | 
those who are able to take exograms, read thermo- 
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COLD-PRESSING PROPERTIES OF 
DURALUMIN-ALLOY SHEETS.* 


By J. C. Anrowsmitu, M.Met., K. J. B. Woure, M.Sc., 
and G. Murray, M.Sc. 


A Great deal of information has been published on 
the cold forming of low-carbon steel and various copper 


| alloys in the form of sheet and strip, and press-shop 


practice has been largely based on the use of these 
extremely ductile materials. With the advent of the 
general re-armament programme and the present war, 
it became necessary to speed up the production of 
aircraft and, to facilitate this, die-pressing was adopted 


formerly been produced by hand. On account of their 
high strength-to-weight ratios, Duralumin-type alloys 
were in general use for these parts, and consequently 
press-shop managements were required to form such 
panels from a material which had pressing properties 
considerably inferior to those on which all their previous 
experience had been gained. Because there were very 
few data available on the cold pressing of these alloys, 
the investigations described below were undertaken 
with a view to assisting press-shop production. 
Duralumin (covered by B.S. Specification 5L3) is 
the most common example of this series of alloys, 
although there are now numerous modifications possess- 
ing higher strength. 


this class of alloy is considerably lower than that of | stretching or cold rolling. 


by means of a wire passed through conveniently placed 
holes), a skilful salt-bath operator can introduce the 
work into the quench tank in such a manner as to 
minimise the amount of distortion, but large blanks 
must perforce be handled mechanically and the dis- 
tortion cannot therefore be controlled by the operator. 
No attempt to reduce distortion by the use of quenching 
| jigs. has been found completely effective, one of the 
main difficulties being the gradual distortion of the 
jigs themselves. It also appears that the very con- 
| siderable linear expansion and contraction of the 
| blanks which takes place during heating and cooling 
precludes the use of a jig made from a material having a 
coefficient of expansion much lower than that of 





| for the outer panelling and airframe parts which had | ajuminium. 


| The very considerable degree of distortion which 
attends the quenching of large blanks, presents a pro- 
blem which the authors have endeavoured to solve in 
many different ways. A badly distorted blank will 
|result in a buckled pressing unless the amount of 
| stretching in the forming die is sufficient to pull the 
metal taut. Consequently, a large proportion of blanks 

coming from the salt-bath are passed through a roller- 
|leveller in order to flatten them. Roller-levelling 
| consists of passing the blank through staggered rolls, 

so that it receives a series of small reversed bends 
| diminishing in amplitude. This method of flattening 
| has the advantage that it work-hardens the material 





Since the corrosion-resistance Of to a smaller degree than other methods, such as 


As in the case of other 


pure aluminium, the alloys are mostly available in the | methods, however, the amount of work-hardening 


aluminium-coated or “ Alclad*’ form. It has been 


resulting from the roller-levelling operation is dependent 


the authors’ experience that ~ Alclad’ types are | upon the amount of distortion which has to be removed 


The severity of the roller-levelling 


the uncoated alloys. This is due to the fact that the | operation may be varied by adjustment of the rolls. 


aluminium coating is extremely soft and consequently | 
scores very easily, especially if the draw involves any | 
* ironing” process. Any breakdown in the lubrication | 


| of the blank also involves grave danger of fouling of | 


The upper set of rolls can be moved relative to the 
lower set, and by bringing the two sets of rolls closer 
together more drastic bending is obtained. 

It has been found in practice that the roller-levelling 


meters or screw gauges, and a variety of other com- |the dies, with consequent loss of efficiency due to| of solution-treated Duralumin sheets impairs their cold- 


paratively elementary operations, but who are not 


being a matter for the supervisor physicist. 


This classification is to be taken in a very broad 


i ; , a 7 mf | excessive die re-dressing. The aluminium coating of | 
required to interpret the results, the interpretation | these alloys normally amounts to 10 per cent. of the | increasing their tendency to 
| total thickness, and the low strength of the coating | degree of this effect appeared to vary with the severity 


results in a coated sheet having an overall strength | 


pressing properties by reducing their ductility and 
“ spring-back.”” The 


of the roller-levelling operation, so experiments were 


sense and would be subject to considerable modifica- | joyer than that of the material used for the core. made to determine the effect of roller-levelling upon the 


tion according to the particular industry in question. | 1) order to compensate for this, and to provide the | tensile properties of the material. 


It will be seen, however, that it provides scope for | 
large numbers of individuals with some _ scientific 
inclination, ranging from the humblest worker to the 
first-class researcher. 

It is perhaps significant that the Institute of Physics 
has recently made an appreciable change in its regula- 
tions for the Associateship of the Institute (A.Inst.P.) 
by including specifically a category for those applicants 
who are not possessed ofa high honours degree, but 
who have obtained a general degree with physics as 
« principal subject, and gained some research or 
industrial experience. I believe that this is a step in 
the right direction, for undoubtedly many men are 
now doing work of high-class quality in industry, 
even to the extent of originating new ideas, who have 
not been through the narrow but specialised channels 
leading to an honours degree. 

It is possible that the honours degree course—in | 


designer with an aluminium-coated material equal in 
strength to an uncoated sheet, aluminium-alloy sheet 
to D.T.D. Specification 390 employs a’ core alloy of 
higher strength. The improvement in tensile properties 
is. however, obtained at some sacrifice of ductility, and 
the cold-pressing properties of this alloy are inferior to 
those of Duralumin to B.S. Specification 5L3. 

Pressing difficulties common to both coated and 
uncoated alloys, may be considered to fall into two 
categories, namely, those associated with the funda- 
mental properties of the alloys, and those caused by 
defects in the alloys. Under the term * fundamental 
properties " of the alloys it is considered convenient to 
discuss the following points:—(a) effect of heat- 
treatment; (+) low ductility compared with other 
deep-drawing materials ; and (c) high * spring-back ” 
compared with other deep-drawing materials. 

Effect of Heat-Treatment.—The Duralumin-type alloys 


Working on a single 
sheet of Duralumin, tensile tests were made on the 
material in the freshly solution-treated condition and 
after various amounts of rolling in the roller-leveller 
machine. Refrigerated storage at —18 deg. C. of the 
material on which the tests were made, eliminated 
variations which would otherwise have occurred as a 
result of age-hardening. The results of the experiments 
are given in Table I, in which it will be observed that 


TABLE I.—Effect of Roller-Lerelling on the Mechanical 
Properties of Solution Heat-Treated Duralumin (5L3) 
Sheet. 


Ultimate 
Stress 
Tons per sq. in 


0-1 per cent 
Proof Stress 
Tons. per sq. in 


Condition 





No. 20 8.W.G. (0-036 in.). 


the words of Professor Sir Lawrence Bragg, our Presi- develop their strength as a result of solution heat-| presniy quenched 3-0 15-4 

. ‘may be actually ‘ming some as ; 6s sees : eshly quenched .. . : 5: 

dent may be actually harming some of our best | treatment, sometimes termed “ normalising,” which Lightly rolled = i 8-5 16-9 

men through the too-efficient training to answer the | ponsists of water-quenching from a temperature in | Heavily rolled as al 9-0 17-4 
. ‘ . — a”’*® hie certs , . o 1 

questions proposed in examinations. This certainly | the neighbourhood of 500 deg. C., followed by an| ey eed 

was the view of many young physicists fresh from the | ao¢_hardening process which may occur at room or| ,, aa aren a , 

university at a recent conference of the London Branch | 3; . : Freshly quenched . . .* 9-5 18-5 
! avy ava : : ne | slightly elevated temperatures. Immediately after | Ligntiy rolled fe ais 9-9 19-3 

of the Institute of Physics. All these young physicists, quenching the alloys are soft and comparatively | Mediumrolied  .. si 10-9 20-0 

however, spoke in the highest terms of the benefits | ductile. and are amenable to cold pressing. | Heavily rolled ... oe 13-1 22-1 


they had derived from their post-graduate studies in 
the university, when, released from the examination | 
shackles, they were able to allow their minds freely to 
play round a given problem and were encouraged to | 
use ingenuity in overcoming, or at least circumventing, 
both practical and theoretical difficulties in their work. | 


Duralumin-type alloys which age-harden at normal | 
temperature are usually received from the supplier | 
in the solution heat-treated and fully-aged condition. 
While it is possible to carry out the simplest forming 
and bending operations on the material in this condi- | 
tion, it has been the author's experience that even for | 


Be this as it may, whatever alterations are proposed | easy shapes it is advisable to solution heat-treat the | 


in university courses, undergraduate courses must | 
always make provision for becoming acquainted with | 
certain ranges of physical facts and laws. In other | 
words, there must be a certain amount of intellectual | 
discipline involved. 

(To be continued.) 





COVENTRY STATISTICAL QUALITY CONTROL DISCUSSION 
Grovup.—A Statistical Quality-Control Discussion Group 
has been formed in Coventry and District and we are 


informed that anyone interested in the subject is welcome | quenching operation invariably introduces into the | 


blanks and to carry out the forming operations imme- | 
diately afterwards. This is on account of the lack of | 
uniformity of the drawing properties of the material | 
as received from the mill. Also, unless the blanks are | 


| re-solution heat-treated, trouble is invariably experi- | 


enced with tearing at the edges, where work-hardening | 
has resulted from the shearing or blanking operation. | 
This condition may be improved by smooth filing the | 


edges, but re-heat treatment is a more positive way out | » 


of the difficulty. 
For the majority of large pressings the blanks are 
heat-treated in a salt-bath furnace, and the subgequent 








the figures for both 0-1 per cent. proof stress and 
ultimate stress are raised progressively by roller- 
levelling. The effect is more pronounced in the case 
of thick sheets than in that of thin ones. This detri- 
mental effect upon the drawing properties produced by 
roller-levelling was particularly noticeable in the case 
of a large wing-nose pressing in No. 14-gauge Duralumin, 
where considerable difficulty was experienced in 
obtaining the correct contour. 


(To be continued.) 





THE SAFEGUARDING OF SERVICE INFORMATION.—We 
ave been requested to draw the attention of all firms 
| having dealings with members of H.M. Forces to the 
importance of safeguarding service information in their 
| possession. Many firms will inevitably obtain, in the 


to its meetings which are held approximately once a| blanks a certain amount of distortion. The degree of | °Tdinary course of their business, service information 


month at the Coventry Technical College, on Sundays 


distortion generally depends on the size and thickness 


| relating to the names of units and their location and 


at 10.30 a.m. The next meeting will take place on | of the blank. With small blanks (which can be handled | movements. This information would be of considerable 


September 20, when the speaker will be Mr. H. Rissik, 
A.M.I1.E.E., F.R.Stat.S. The honorary secretary of the 
Group is Mr. S. H. Franklin, 45, The Chesils, Coventry. 


| 
| 


* See “Some Views on the Teaching of Science,” | 
Mem. and Proc., Manchester Lit. & Phil. Soc., vol. 72, | 
page 119 (1927). ! 








* Paper entitled “ The Cold-Pressing Properties of 
Duralumin-Type Alloy Sheets, with Special Reference to 
the Production of Large Pressings for Aircraft,”’ to be 
presented before the Institute of Metals, at the Autumn 
Meeting in London, on Wednesday, September 23, 1942. 
Abridged. 


| value to the enemy and should therefore be treated as 
confidential. Accordingly, any lists of service addresses, 
| or correspondence from which such lists could be com- 
| piled, should be safeguarded from falling into unautho- 
rised hands and kept under lock and key. Further, the 

locations and movements of troops should not be dis- 
‘ cussed on the telephone. 
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LABOUR NOTES. was moved by Mr. Conley of the National Union of 
Tailors and Garment Workers. They intended, he said, 
Last week's Trades Union Congress at Blackpool | to make a final effort to induce the Cabinet to consider 
rejected by 3,085,000 votes to 2,153,000 a resolution | their request for amendment. Mr. Spackman of the 
proposed by Mr. Burrows of the National Union of | Printing, Bookbinders and Paper Workers moved 
Railwaymen calling for an examination by the General | that they press for repeal of the Act or such an amend- 
Council of the structure and work of the affiliated | ment as would restore the unions to the position they 
unions. The object of the inquiry should be, the reso-| were in before it was passed. 
lution stated, to determine where competition and over- | rejected, and the resolution adopted unanimously. 
lapping existed, where the structure of unions was 
‘uneconomic, and where policy was diverse within an 
ndustry. The General Council was invited to report | Education authorities have been informed by the 
to the next annual meeting on the advisability of | Board of Education that it is prepared to recognise 
altering the constitution of unions where it could be | the new war bonus for teachers recommended by the 
shown that their present basis of improving conditions | Burnham Committee. The original war bonus entailed 
of employment was ineffective from the point of view | an expenditure of about 3,000,000/. a year. With the 





SEPT. 18, 1942 


BUILDING.* 
By Grorce F. Wotre. 


| (Concluded from page 220.) 


| THe introduction of welding into a structural sh 
The amendment was | built up for riveting raised many new problems, and 
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the advent of assembly lines for ship erection intensified 
the situation. This shop, in common with many others, 


was well arranged for riveting and had reached a 


of production in 1929. 


mostly riveted and largely barge steel. Shop op 
tions were confined to what may be termed fairly sin 
operations: shearing, burning, and a limited am: 
of bending, punching and riveting. 


ak 
At that time, a total tonnag 


j 
4, 


ra 


nt 


Very few shop 





of general progress, both now and in a visualised | additional war bonus now approved the total expendi- 
ture in any one year will amount to 6,400,000/. The 


socialist economy. 
allowances now approved will apply from July 1 last. 


Opposing the resolution, Sir Walter Citrine said that, 
however well intentioned, it sprang from an unreal 
conception of trade unionism and the false premise 
that it was possible to plan the future of trade unionism 
and to get the various organisations to conform. The 
tirst would be difficult, the second still more so. The 
resolution implied an invasion of the autonomy of the 
individual unions, and to start to tell them how to do 
their business would be to invite trouble. The General 
Council had the facts. The difficulty was not to find 
out what was wrong, but to put it right—to get the 
unions to apply known lessons. The General Council 
and the Congress exerted only a limited authority— 
a moral authority. The General Council could only 
persuade. 
blind-alley employment. 


A resolution, for which the Association of Engineering 
and Shipbuilding Draughtsmen were responsible, invited 
the Congress, believing that private enterprise had 
failed to organise war industry, to call on the Govern- 
ment to arrange for more active participation by trade 


union representatives in the administration and manage- | 


ment of all vital war industries, ‘* this participation to 
be equal representation by trade union representatives 
om management boards.” Mr. Deakin, the acting 
general secretary of the Transport and General Workers’ 
Union, who opposed the resolution, declared it to be 
mpracticable. This was not a time, he said, in which 
they could change their industrial organisation. The 
resolution was, nevertheless, carried on a card vote by 
2,454,000 to 2,261,000. 


Mr. Tanner, the president of the Amalgamated Engi- 
neering Union, spoke in support of a resolution calling 
on the Government to take over entirely all industries 
and staffs vital to the war effort. Maximum planning 
and production, it was declared, were impossible while 
ndustries essential to the successful prosecution of the 
war were privately controlled or even subject to partial 
State control. Mr. Tanner said that the lack of co- 
ordination at the top and the waste and confusion 
resulting from departmental competition were having a 
bad effect on production and the feelings of frustration, 
(isappointment and anger to which they gave rise 
were not confined to the employees, but were shared by 
managements. This resolution was also adopted. 


Another resolution, which was carried, expressed 
profound dissatisfaction with the composition and 
functioning of the Ministry of Supply Controls and 
instructed the General Council to demand that the 


The profitless inquiry suggested would be | 


assemblies were made in ship construction, except for 
some flat work which was limited to bulkheads, truss«s 
and rake frames. In many fabricating shops similar 
| to our own, economical design was handicapped due 
to the lack of proper equipment and particularly su«! 
| machines as bending rolls and press brakes. In bary: 
| construction, as well as in seagoing vessels, corine: 
angles were used in place of bent plates, with 
resultant loss of cargo-carrying capacity. 

As welding beeziue more common and new plants 
were placed in operation with little more than burning 
and welding equipment, shop assembly was not int: 
duced at first and most of the welding was done at 
the erection site. The product of such plants was 
usually of the “ tailor-made ” type and these plants did 
not lend themselves to speedy or mass productiov: 
With the increase in business starting in 1936, the first 
demand for ali-welded equipment arose, as weldiny 
had been growing during the depression. This demand 
coupled with the fact that positioned shop-welding 
was of better quality and more economical than vertica! 
and overhead welding at the erection sites, soor 
dictated better shop equipment for mass production 

This influx of welding and its requirement for shop 
assemblies of a type hitherto unheard of created new 
fabricating requirements, the main one being sufticient 
working area. In building riveted barges, approxi 
mately 75 per cent. of the shop labour and required 
area were taken up by the preparation of the steel 
prior to fitting. This material was mostly flat work, 
easily stacked and not requiring much working area 
Since most of the steel was shipped to the erection site 
without shop assembly, the area devoted to fitting and 
riveting was small. For the welded barge, these condi 
tions were reversed, as fitting and welding were now 
the major operations. The shop assemblies are of a 
vastly different nature, requiring much space and 
special equipment such as steel assembly floors, surface 
tables and numerous jigs. A typical shop of the riveted 
era is shown in Fig. 10, opposite, with its machinery 
spread over the entire shop and having only small 
scattered areas for the fitting and riveting requige 
ments. With a total change in space requirements, 
this shop had to be rearranged in order to get proper 
and economical productivity. 

The results of this rearrangement are shown in the 
plan, Fig. 11. An extension was built at the lower 
right-hand corner of the shop and all fixed fabricating 
machinery was moved to the left end of the shop 
towards the source of incoming material. Of an area 
of approximately 120,000 sq. ft. in the entire shop, 
more than 70,000 sq. ft., or about 60 per cent., of the 
under-roof area, was now available for large shop 
assemblies, never dreamed of in the days of riveting, 
but absolutely essential to the success of the applica- 
|tion of production assembly-line methods to ship 


Ee about 2,500 tons per month was fabricat 


Representatives of 38 organisations associated with 
the joint trades movement of the engineering and ship- 
building unions decided at a meeting in Blackpool last 
week to apply for a “ substantial” increase of wages. 
Particulars of the demand were published on Wednes- 
day. The claim placed before the Engineering and 
Allied Employers’ National Federation is for an 
all-round increase of lls. a week, and an increase of 
334 per cent. on basic rates for all plain-time employees. 
This, it is estimated, would cost the industry 
100,000,0001. a year. 





Writing in the September issue of the Transport and 

| General Workers’ Record, Mr. Pearmaine, the national 

| secretary of the General Workers’ group, says that good | 
| time-keeping by every worker in every industry is 

essential if the national effort is to be powerful enough 

to overthrow the aggressors. ‘‘ Those who plan pro- 

duction programmes,” he continues, “ must be able to | 
depend upon having so many workers on the job at a 

certain time, and the worker who wilfully and without 

reasonable cause breaks the rhythm of production by 

being absent is guilty of treachery as great as that of 

the soldier who deserts his post in battle.” 





Absence from duty on the part of a man or woman in 
| uniform, Mr. Pearmaine reminds readers, meets with 
swift and certain retribution. ‘‘ Our comrades in the 
forces,” he says, “‘ do not resent this; they realise that 
‘ dodging the column ° is more than a breach of regula- 
tions. It is bad comradeship. But they do resent 
being forced to fight with inadequate supplies because 
| those who stay at home, stay at home literally, when 
they should be working.” 





A recently published statement outlining the policy 
of the American International Association of Machin- 
ists on the subject of apprenticeship training contains 
some interesting points. The importance of all-round 
skilled workers to industry demands, the executive 
council say, that employers and labour together shall | 
devote their best efforts to setting up and conducting 
apprentice training programmes. The best means of 
ensuring that collaboration is, they believe, the appoint- 
ment of joint committees composed of equal numbers 
of employers and representatives of labour, and they 
advise district and local lodges to take the initiative 
in forming such bodies. 





trade unions be not only adequately represented, but | 
have the right to participate in all the discussions and 
decisions of the Control advisory councils. A resolution | 
was adopted demanding the setting up of a central 
planning board which would survey scientific and tech- 
nical resources and problems, assess the relative | 
priorities of these problems, and allocate the resources | 
to deal with them. 





Admiration was expressed of the part women are 
playing in a resolution adopted on the proposal of the 
National Union of General and Municipal Workers. 
The General Council was urged to maintain vigilance 
to ensure the efficient and economic use of mobilised 
women, and Congress was pledged to take all possible 
steps to secure recognition of the principle of equal 
pay for equal work now and after the war. Women, 
t was added, who had answered the call of the country 
should have the same training facilities for post-war 
industry and the same rights of reinstatement as men. 





| except to keep their own machines and equipment in 
| order. 


A resolution expressing dissatisfaction with the | 
attitude of the Government on the subject of the | 
Trade Disputes and Trade Unions Act, 1927, and calling 
for renewed efforts to secure an undertaking to deal | 
with the question in the next session of Parliament ' 


|ence should be evaluated by the Joint Committee and | 





building. As the rearrangement of the shop progressed, 
much of the punching and riveting equipment was 
scrapped or altered to suit present-day requirements. 
A rack punch, originally installed for the multiple 
| punching of shapes, has been fitted with special shear 
| blades for the purpose of shearing standard channel 
sections on a serrated line, as shown in Fig. 12, 
opposite. The resulting two pieces, produced at a 
minimum of expense, have the general shape of an 
angle, but a depth two-thirds that of the original 
channel provides a most efficient distribution of the 
material. This new section, made possible by providing 
special shop equipment for its manufacture, permits 
sealed welding with the equivalent of only 50 per cent. 
of a single full continuous bead. Originated at this 
plant, the serrated-angle construction has been adopted 
by the Navy Department and is being used in many 
vessels built for the war programme. 

The studied application of welding has shown the 
economy of keeping the amount of welding to a mini- 
mum and has directed attention to the benefit of using 
bent plates in lieu of welded corners. While this is 
true in structural work generally, an even greater 
saving is found in barge and ship construction. Most 


The constitution of the Grand Lodge of the Associa- 
tion requires that apprentices must not be under 16 or 
over 2] years of age, except that helper apprentices 
(persons, that is, having served at least one year in a 
shop as a helper) must not be over 35 years of age. The 
minimum term of apprenticeship is four years, but, 
where an apprentice has had previous experience in 
the trade (or at a trade or vocational school) his experi- | 


a reasonable credit allowed on the term of apprentice- | 
ship. Generally, it is stated, the hours of work for | 
apprentices should be the same as those for skilled 

workers but, because of their youth and attendance at 

classes, they should be employed on day shifts. 


District and local lodges represented on Joint 
Apprenticeship Committees are advised that in setting 
up wage scales for apprentices, it should be recognised 
that apprentices are producers from the start. They 
should not be used as errand boys, or as clean-up boys, 


If they are given adequate job and classroom 
instruction, they will become proficient, just as quickly 
as any other worker. Where the local apprenticeship 
programme covers several shops in the area, a graduated 
scale of wages should be set up, applicable to all 
apprentices in the particular trade in such shops. 


* Paper delivered before the Society of Naval Archi- 
tects and Marine Engineers, New York, at Pittsburgh, Pa.. 
U.S.A., on May 26, 1942. Abridged. 
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2, hydraulic press, furnaces and die plates ; 3, forging shop; 4, fitting shop; 5, heating 
punching and shearing machines; 8, automatic punch; 9, forges; 10, rack 
12, riveters; 13, angle shears; 14, duplex plate punch; 15, plate shears ; 


hing machines ; 17, storage; 18, fitting shop; 19, joggling press; 20, burning; 21, laying 


» punch; 23, bending press; 24, plate shears; 25, 600-ton press; 26, countersinking ; 


30, welding ; 31, storage ; 32, fitting and riveting shop ; 
36, pit riveter. 


*; 28, storage; 29, bevel shears ; 
33, painting and shipping ; 34, fitting; 35, drilling, etc. : 
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1, Die storage; 2, 


ing plant; 7, 
welding in jigs ; 
punching machines ; 


and burning ; 


punching and shearing machines; 8&8, forges; 


16, plate shears; 17, plate punch; 18, fitting table ; 


21, plate shears; 22, : 3 : 2 





Fic 


2, hydraulic press, furnaces, and die plates; 3, ferging; 4, jig-welding; 5, riveting; 6, heat- 
9, press and horizontal punch; 10, fitting and 
11, fitting and riveting; 12, painting and shipping; 13, rack punch; 14, angle shears; 15,| The travelling head, which works in either direction 
19, fit-and-tack machine; 20, layout 
joggling press ; 23, 600-ton press; 24, bending press ; 25, fitting, tacking | that overhead cranes can handle the materials to the 








SHIPBUILDING. 


12. Currine STANDARD CHANNELS FOR WELDING. 


vessels require a right-angle plate bend at the junction 
of the deck plating with the side plating and a bend of 
considerable radius at the bilge line. The punch press 
employed with a short length of dies was capable 
of performing such operations, but required a great 
number of strokes to bend the plates, which usually 
run from 25 ft. to 35 ft. in length with the bending 
|on the long side of the plate. In order to meet the 
requirements for the bending of such plating more 
| economically, an unprecedented size of press brake 
|was built to our specifications. The 5-ft. gap on 
| the former press was incorporated in the new press 
brake, shown in Fig. 6, on page 230, but the length 
of die was increased to 36 ft. and enough power was 
supplied to bend plates up to } in. in thickness and the 
| full length of the die at a single stroke. To-day this 
is one of the busiest and most useful tools in the shop. 
In addition to taking care of all plate-bending operations 
for our own activities, we have contracted to bend 
plates for other shipyards and during the past year 
have bent more than 25,000 tons of plates, up to 36 ft. 
in length, for use by East Coast shipbuilders. 

The development of the use of production assembly 
| lines for the erection of ships at the launching sites 
set up shop requirements not previously demanded. 
In order to keep the assembly lines in motion, it is 
|mecessary to deliver to them as large pre-assemblies 
| as can be handled to the yard. The final results in the 
| yard are greatly dependent upon the accuracy of such 
pre-assembled sections, so provision must be made in 
the shop for true and accurate assemblies. One of the 
primary shop assemblies is the application of stiffening 
members to plating. As a hand operation, this process 
is slow and expensive, requiring careful layout work on 
the plating and the tedious fitting of the stiffening 
members, which usually consist of an angle with a 
toe contacting the plate. Proper consideration of this 
problem resulted in the design and development of 
a “ fit and tack ” machine, consisting of a steel floor over 
which is mounted a travelling head. A plate is laid on 
the steel floor in a position determined by jigs and the 
longitudinal stiffening members are dropped into jigged 
| slots for approximate location. The fitting head, shown 
|in Fig. 7, on page 230, which is equipped with hori- 
| zontal adjusting and vertical clamping motions, is 
then run over the assembly and holds the longitudinals 
| firmly and accumtely to the plate for hand tacking. 





| 
| 


of movement, is run off at either end of the floor, so 


and welding ; 26, positioned welding ; 27, fitting tacking and welding large assemblies ; 28, radial drills; 29, plate |machine and remove the assemblies quickly and 


planer; 30, 36-ft. press ; 


tacking and welding small units; 35, wire storage; 36, square-hole surface tables ; 37, T-slot surface tables ; 
38, fully-positioned welding of large units ; 39, shipping and storage. 


31, fitting jig for large units; 32, rotating and tilting table ; 33, plate rolls ; 


34, fitting, | economically. 


Jigging of assembly operations is utilised wherever 
possible. A recent visitor referred to the “ fit and 
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tack * machine as the most expensive jig he had ever 
seen, but the results have justified the investment. 
Numerous other jigs are used, from the simple type of 
flat-plate jig, for such items as rake or transverse 


frames, up to elaborate box type of jigs in which a/| 


side box section of a coal barge can be assembled. The 
box section measures 35 ft. by 11 ft. by 3 ft., and four 
such sections comprise the entire side of a 175-ft. coal 
barge. Its construction is largely dependent on proper 
jigging to ensure that accuracy of shape and dimen- 
sion necessary for the successful usage of large pre- 
assemblies. 

Even larger jigs are required at times, and for this 
purpose large plane steel floors are provided as a base. 


The use of such a floor for jigging is shown in Fig. 13, | 


on this page, where a 45-ft. towboat hull is being 
erected upside down on a jig built up from the steel 
floor to fit the irregular deck of the vessel. Similar 
jigs have been used in outdoor assembly, such as 
referred to in the pre-assembly of submarine-chaser 
hulls and in the building of large towboats. Fig. 14, 
on this page, shows the erection of the entire forward 
section of a towboat having a beam of 36 ft. Similar 
jigs were used for the very irregular aft hull sections of 
this twin-screw tunnel-type towboat. It is needless 
to point out the economy of such a procedure, and 
particularly so where half a dozen vessels were built. 


Throughout the shop pre-assemblies, every effort is | 


made to get positioned welding. Some of the advan- 
tages of positioned welding have been pointed out, 


such as the ability to use more ordinary welders. The | 


value of positioned welding cannot be over-estimated, 
so every effort is made to place the work in the proper 
position for down-hand welding. For flat work, such 
as the plate and angle assemblies coming from the 
* fit and tack”’’ machine, tilting tables are used, as 
shown in Fig. 8, on page 230. In the case of the larger 
assemblies, where rake ends 30 ft. by 12 ft., by 9 ft. 
are shop assembled, other methods are used. These 
larger assemblies are turned into various positions 
by the overhead cranes, and inclined beams are pro- 
vided at the side walls of the shop to support them at 


the proper ‘angle for most efficient welding, as shown | 


in Fig. 9, on page 230. 

Hand welding has played the major part in shop 
welding in the ship and structural shops to date 
In this plant, a training school is operated constantly 
in order to furnish properly trained men. The stand- 
ards are high, as practically all of the work is under the 


direction of various Government inspection or falls 
under the classification of the American Bureau of 
Shipping. At the Wilmington yard, which is quite 


removed from the Neville Island plant. many of the 
welders come from the local trade and, with 
some additional training, develop rapidly. 

The application of automatic or machine welding 
has studied for many years and gradually 
being developed. The large assemblies built up in a 
shop of this nature do not lend themselves to ready 
handling at the welding machine, so it was necessary 
to devise means of taking the machine to the assemblies. 
A Tornado welding unit was mounted on a wall crane 
in such a manner as to cover a floor area of approxi 
mately 25 ft. by 200 ft. With such a large area avail- 
able, it is now possible to place enough work under 


schools 


been is 


the machine to secure continuous and economical 
operation. To secure the best results, care in design 
of the structure to be welded in a machine opera- 


tion Is very necessary, so that long continuous welds 
are in accessible locations. One of the most success 
ful applications of the carbon are has been in the 
welding of side box section for car-floats. These 
pre-assemblies, as shown in Fig. 17, opposite, are 
about 24 ft. by 11 ft. by 9 ft. and weigh 18 tons 
each. Proper design for machine welding provided 
a large number of full-length welds on these box 
sections. Thus, in one lot of 14 car-floats, approxi- 
mately 10 miles of automatic welding was obtainable 
by means of a judicious combination of designing for 
the welding operation and providing a flexible mounting 
for the welding equipment. 

The changes in shop arrangement and the introduc- 
tion of new equipment have resulted in many economies 
and have permitted an increase in production which 
was most timely. This shop, with a maximum pro- 
duction of 2,500 tons per month on riveted work, has 
more than doubled this performance on welded fabrica- 
tion since modernisation. Further, this welded 
fabrication has been carried to a much more advanced 
state of completion in the shop than was the former 
riveted output. This greatly increased efficiency is 
the direct result of co-ordinating a well-developed 
welding organisation with a properly equipped shop. 

The first attempt to adapt the principle of produc- 
tion assembly-line methods to ship construction was 
made at the Neville Island plant of Dravo Corporation 
in 1936. Vessels were erected in positions inboard 
of the crane tracks and were moved over into the launch- 
ing position on concrete-filled pipe rollers. This was 


its 


an experimental step and the advantages were so 
apparent that plans were placed under way, after a 
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Launching 
which resulted in the building of the | 


short trial period, 
first indoor barge 
which is shown in 


assembly plant. This indoor plant, 


and soon demonstrated the many advantages of apply- 
ing production methods to ship construction. With 
the advent of increased production necessitated by the 
defence programme and the requirement for rapid 





the upper left-hand corner in Fig. 2, | 
on page 218, ante, was successful from the beginning | 








expansion of shipbuilding facilities, additional assembly 
lines appeared to be the proper answer. 

The first requirement was the building of a numbe: 
of Navy vessels, and assembly lines were set up for 
this purpose at yards in Wilmington, Delaware, and 
Stockton, California. Remarkable speed was obtained 
on these lines and the deliveries of the vessels were 
most satisfactory. Some of these vessels were sublet 
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It should be noted that, with the addition of the 
assembly lines, there has been some increase in other 
facilities, but that they are of rather limited extent. 
A second crane track with two gantry cranes was 
added, as well as a new railroad siding. No other 
changes in the yard were required, so the proportionate 
increase in the capacity of the yard was far ahead of 
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to an established West Coast builder, but the Dravo | mitted the securing of the requisite number of building 
Corporation was able to build an entirely new yard, | berths at a minimum of expense and delay, and offered 
incorporating an assembly line, and complete a larger | no obstruction to the regular flow of vessels from the 
quota in less time than the sub-contractor required | barge shop. In making provision for the new assembly 
using conventional methods. | line, no new crane equipment was necessary, and the 
A second project soon followed the first Navy order, | short assembly tracks were put in at small expense. 
and a general survey of yard requirements indicated | At this part of the yard, the launching ways were on 
that additional lines would have to be added at both | close centres and only two new ways had to be,added. 
the Neville Island and Wilmington yards, if private | Conditions similar to these had likewise been develop- 
contracts were to be completed together with the rapidly | ing at the Wilmington yard, where the congestion was 
growing demand for Navy equipment. The schedule |even greater. The first assembly line was put in 
of deliveries for the vessels discussed previously re- | service at Wilmington late in 1940 and it was followed 
quired a minimum of four building berths, which would | by another line built late in 1941. Fig. 15, opposite, 
have occupied half of the entire building area available | shows the maximum capacity of this yard without 
on the launching ways. assembly lines on the basis of work now under contract, 
With the barge shop already in service, it was| but with the addition of the assembly lines, shown 
considered most desirable to keep the flow of vessels | in Fig. 16, the capacity of the yard, in terms of actual 
from it quite uninterrupted, so a new assembly line | structural tonnage in place on the building berths, has 
was erected, as shown in Fig. 2. This new line per. ' more than doubled. 





the increased investment. At the time of these im- 
provements, the yard was occupying all of the river 
frontage then available, and the use of the assembly 
lines was the only practical method to improve the 
capacity without a major expenditure. The more 
than doubled capacity was therefore obtained at an 
increase in cost of less than 50 per cent. of the cost 
of the yard as shown in the original state. 

The operation of such concentrated work is likewise 
carried out at lesser cost than where the work is spread 
out over a much greater area. Careful attention must 
be given to the planning of both the shop pre-assemblies 
and the erection at the building berths to insure a 
carefully scheduled operation and to prevent undue 
congestion of material at any point in the system. 
The movement of the vessels on the production lines 
permits the various groups of labour to be constantly 
engaged on the same operation, with a resultant high 
efficiency both in quality of product and economy of 
performance. 

The entry of the United States into the war has 
put new and greater demands on the shipbuilding 
yards, which will be met in large part by the intro- 
duction of the assembly-line methods on a much 
larger scale than those previously discussed in this 
paper. These installations cannot be treated in full, 
neither can their locations be given, but an endeavour 
will be made to show in a general way what is being 
accomplished. All of the new yards under construction 
are based upon the principle of erecting the vessels in 
positions most favourable for efficient production 
according to the sites available, and all follow the idea 
of moving the ships to a single set of launching ways. 
Each installation has been designed to meet special 
conditions, which are largely dictated by the chosen 
sites and the desired results. Various handling facilities 
are used and there is a great flexibility in the com- 
binations of assembly lines and crane equipment. 

Several months prior to the declaration of war, 
the author had occasion to develop a special type of 
assembly line as shown in Fig. 18, on this page. In 
this case, it was found desirable to make provision 


| for the transportation of the vessels from any erection 


berth directly to the launching ways. This precaution 
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was to safeguard against delay in the event that 


machinery for any individual vessel might fall behind 
the delivery schedule. Sixteen berths were so arranged 
that each one could feed directly to a transfer car for 
movement of the ship to the launching ways. By 
providing one large transfer car for the movement to 
the launching ways, it was also possible to lay crane 
tracks on this car and to use it for the movement of 
cranes from one track to any other in order to con- 
centrate crane power for unusually heavy lifts. Another 
feature of this design was the introduction of controlled 
launching by the addition of hoisting equipment to 
the launching carriage, so that in case of necessity, 
for inspection or other reasons, the finished vessels 
could be hauled out of the water. 

The author received word recently that one of his 
friends was considering a yard somewhat similar to 
that shown in Fig. 18, and promptly sent him a photo- 
stat of the drawing shown here. A few days later a 
letter of acknowledgment was received of which the 
following is a partial quotation: “ You will be in- 
terested to know that we have arrived at an almost 
identical solution to the problem, the chief variation 
being that we will place our ways one on each side 
of a tower whirler track with a space between that and 
the next pair to give additional working room, some 
storage room, and for the facilities such as locker and 
washrooms, foremen’s offices, power transformers, etc.” 
This letter was most gratifying, but it is also most 
indicative of the present trend in plant facilities. 
Welding has imposed demands upon us for new ideas 
and new methods, and in order to get the greatest 
benefits out of welded construction we must develop 
welding plants that are as progressive as the welding 
process itself. 

The application of production assembly lines to ship 
construction has passed the experimental stage and 
enough work has passed over such lines in the past few 
years for the saving in cost to be definitely established. 
A conservative overall saving can be placed at 10 per 
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wrap U-groove drive of six ropes and two-to-one roping 
giving a lift-car speed of 250 ft. per minute, and is cast 
integrally with the brake drum 10. The pulley 8 jg 
bolted to a flange on the sheave 9 and hence, since the 
whole unit is only connected to the motor 1 through the 











grounds mentioned in the Acts. 


543,082. Self-Priming Centrifugal Pump. 
and Company, Limited, of Glasgow, and J. W. W. Drys- 
dale, of Glasgow. (4 Figs.) December 22, 1940.—The 
installation is designed to ensure a high degree of air 
separation in the water used for re -circulation, to provide 
simple means for shutting off the circulation after 
priming has been established, and to provide a sufficient 
pressure difference in the circulating pipe to allow active 
re-circulation, particularly at starting. The pump 
reservoir 10 is a cylindrical casting traversed by an 
upeast pump suction pipe 13 connected to the pump 
suction. The upper end of the pipe is located at such a 
level as to ensure that the pump can stand full of water. 
Within the pipe is a non-return ball valve 14, which 
ensures that the water will not syphon out should the 
pump be stopped. The reservoir is connected by a pipe 


HYDRAULIC APPARATUS. 
Drysdale 




























= a SSS a = 








15 with the delivery of the pump. This pipe leads into | 
the reservoir in a tangential direction and thus produces | 
a vortex in the discharge from the pump, causing the | 
air to collect at the centre, and the air-free water to be | 
discharged at the periphery. The diameter of the 





cent. of the entire cost of the work. Many factors 
contribute to this saving, but the greatest factor is that 
of repetitive effort on the part of the workman at each 
station. After the first few vessels are built on the 
line, there is a marked step-up in production due to the | 
ability of the workmen to proceed without constant | 
reference to the drawings. The fitters soon recognise | 
each piece by its marking or appearance, the tackers | 
know just what points require support, and the welders 
soon develop a special technique for each weld. 

A proper source of supply for the pre-assemblies 
permits these lines to guarantee the workman steady 
work without those layoffs which are inevitable when | 
the ordinary methods of construction are used. All of | 
these factors have been considered since the United 
States has entered the war, and a large number of new 
production assembly lines are now under constriction | 
in many parts of the country. This suidden and exten- | 
sive adoption of the use of assembly-line methods by 
the Government will undoubtedly have an effect on all | 
future shipbuilding. Many of the new production | 
assembly lines are being developed only after careful 
study of those already in operation. These new plants | 
are being designed with full cognisance of the small | 
comforts which can be incorporated into such facilities | 
in order to make working conditions more pleasant for | 
the workmen. Every effort is being made to observe 
all safety requirements, so that accidents can be kept | 
down to a minimum and the health of the men pre. | 
served. These items will contribute in a great degree | 
to the war effort. 
| 


CATALOGUES. 








Tar-Fog E-xtraction.—We have received from Messrs. | 
The Whessee Foundry and Engineering Company, | 
Limited, Darlington, an illustrated leaflet describing | 
the W.W-D. Electro-detarrer for extracting tar-fog from | 
fuel gas. 

Industrial Lighting.—Messrs. The Edison Swan Elec- | 
tric Company, Limited, 155, Charing Cross-road, London, 
W.C.2, have sent us a leaflet describing some readily | 
available fittings for lighting. These include | 
pedestal, portable and telescopic types for use on mains | 
or low-voltage supply. 

Electric Trucks.—Messrs. Ransomes, Sims and Jet- | 
feries, Limited, Orwell Works, Ipswich, have sent us a/ 
catalogue describing in detail the various trucks and 
tractors they supply for industrial purposes. These | 
include new types of i-ton and 4-ton trucks, a crane | 
truck, and a battery-operated stacking truck, for loads | 
up to a ton. | 

Power Distribution Fittings —We have received from | 
Messrs. British Insulated Cables, Limited, Prescot, | 
Lancashire, a pamphlet which illustrates and describes 
the fused T boxes which they supply for indoor indus- | 
trial power distribution. Detailed specifications are | 


local 


given, together with a dimensioned diagram showing the | 
method of installation. 


| 
| 





reservoir is proportioned so that the downward velocity 
of the water is less than the upward velocity of air 
bubbles, thus ensuring that air-free water is available 
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at a circulating nozzle 17 leading from the lower end | 
of the reservoir into the lower end of the pipe 13 close | 
to the eye of the pump. Under conditions of priming | 
when no water is delivered by the pump, the air is vented 
upwards through an annular casting 18 incorporating | 
a delivery branch and the upper portion of the pipe 13. 
The circulating nozzle 17 is provided with a shut-off | 
valve 20 mounted on a cleaning door at the bottom of | 
the reservoir. The valve is manually operated from the 
exterior of the reservoir by a handle. Sufficient head is 
provided to cause active re-circulation on starting up 
when the pressure difference of the water in the reservoir 
and in the suction inlet is low, and, consequently, the 
rate of flow through the circulating nozzle 17 is a mini- 
mum. The reservoir is set vertically and has a static 
height at least equal to the diameter of the pump casing. 
this height being at the same time that required to! 
ensure the primary filling of the pump and suction bend 
with water. (Accepted February 9, 1942.) | 


LIFTING AND HAULING APPLIANCES. 


544,972. Driving Lifts and Hoists. The Express Lift 
Company, Limited, of Westminster, and W. A. Dixie, of | 
Northampton. (4 Figs.) September 2, 1940.—The 
generator supplies power to an electric motor 1 having a 
top speed of about 240 r.p.m., and this motor is mounted 
upon a concrete block 2 isolated from the floor of the 
motor room and thus, in effect, as a unit from the lift 
car and the building. The shaft of the motor carries 
a V-belt pulley grooved to take eight belts which drive 
a larger pulley 8 formed in a single unit with the | 
winding sheave 9 and a braked rum 10, as shown in Fig 2. 
The unit, consisting of the pulley 8, winding sheave 9 
and brake drum 10, is mounted on a “dead” non- 
rotating load shaft 11 supported in end brackets upon the 
floor. The winding sheave 9 is arranged for a double- 
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V-belt drive, little or none of the motor vibration or 
noise is transmitted to the hoisting ropes. A solenoid 
controlled brake acts upon the brake drum 10, the 
solenoid 21 being controlled by the usual safety devices. 
( Accepted May 6, 1942.) 


METALLURGY. 


544,082. Salt Bath. Birmingham Electric Furnaces, 
Limited, of Birmingham, and F. Kerfoot, of Birmingham. 
(6 Figs.) November 11, 1940.—The invention is a salt- 
bath furnace for use in the heat treatment of metals 


| The salt bath comprises a metal container housed within 


a bed b of heat-insulating material which is of such dimen 


| sions that a space c is forined between the end and side 


walls of the container and bed, the bottom of the con 
tainer being supported by the bottom of the bed. This 
space c¢ permits the expansion of the container when 
its contents are being heated, and it is shaped and 
dimensioned so that when the contents approach their 
working temperature, the entire external 
surface of the container is supported by the bed. The 


contents of the container are heated by immersion 


Fig 
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“Ys44,082) 
elements. The bed consists of an outer layer d of heat 
insulating material which may be concrete moulded in 
position or it may consist of an external wall of brick 
and an internal wall of concrete. The bed further con- 
sists of a lining e of concrete made from aluminous 
cement, which is provided with gaps or pockets ¢' to 
enable the lining to expand when initially heated. When 
the bed is only partially sunk below ground or floor level 
(as shown on the right-hand side of Fig. 2) or is erected 
wholly above ground or floor level, that part which 
projects above the ground or floor is reinforced by a steel 
framework /. The formation of the space c and the gaps 
or pockets e' in the side and end walls of the lining is 
effected during the erection of the salt bath. To this 
end a layer of packing material is attached to the side 
and end walls of the container prior to its insertion 
within the bed b. (Accepted March 26, 1942.) 
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APPARATUS FOR PARTICLE 
SIZE ANALYSIS. 


(Concluded from page 223.) 


In the sedimentation apparatus described by 
D. Werner in 1925,* the fundamental principle 
is that particles fall through a static body of fluid, 
in which they are dispersed, at rates which vary 
according to their size. Analysis according to size 
may therefore be made by noting the relation 
between the quantity of sediment collected and the 
corresponding lapse of time. Fig. 12, which needs 
little explanation, shows the glass sedimentation 
tube p, some § in. diameter and 4 ft. 6 in. long, con- 
nected near its upper extremity by a rubber-tube 
joint v to a short pipe fitted with a cock 2, and 
having a capillary tube y of 2 mm. bore at its lower 
end. A cock r in the capillary and a scale s 
facilitate the collection, measurement and separa- 
tion of the sedimented fractions. The main sedi- 
mentation tube is surrounded by a glass water 
jacket z through which tap-water circulates upwards 








from u to w, thus keeping the temperature of the 
12. és 
Fig Fig. 13. 
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| glass spheres of known size distribution led to the 
po that while the Werner apparatus is 
capable of giving reproducible results the conditions 
| obtaining inside the tube are ill-defined and un- 
| Satisfactory on account of the initial disturbance 
| inevitably caused by adding the sample in a con- 
| centrated suspension at the top of the sedimentation 
|tube. Interferencé among neighbouring particles 
|is consequently far from negligible and the free 
falling speeds are evidently higher than those of 
| sufficiently isolated particles falling freely through 
a stagnant fluid. With closely graded fractions of 
| sintered glass spheres the apparatus gives serious 
| displacement of the peaks in the size distribution. 
| With non-spherical particles even lower accuracy 
is observed, particles of equivalent diameter about 
|70 being shown as exceeding 100yu. In general, 
| absolute values are extremely doubtful, the frac- 
|tions of larger size being over-estimated by pro- 
| portions up to 30 per cent., while smaller size frac- 
| tions are considerably under-estimated, in some 
|cases by more than 50 per cent. Moreover, the 
| correction is not constant but varies according to the 
sizing and concentration of the sample, so that 


i I Fig. 15, 





Fig.14. 
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accuracy is not possible. The best that 
can be said of the apparatus is that 
it yields comparative results that may 
be of use for crude routine testing, and 
that it is cheap and easy to mani- 
pulate. 
especially for the larger sizings, though 
here again the requisite time depends 
on the size ranges desired, on the 
density of the powder, and on the 
density and viscosity of the suspend- 











down to sizes of about 10y occupied 








sedimentation medium (measured by the thermo- 
meter ¢ inside the jacket) closely constant and 
minimising errors due to convection during the 
test. 

The mode of operation is to disperse from 1 gm. 
to 1-5 gm. of the sample by shaking it up in 20 ce. 
of a suitable liquid in a test tube, and afterwards 
vigorously agitating the liquor by means of a cleaned 
test tube brush which just fits the tube. 
pension is then transferred to the sedimentation 
tube and the cock x rapidly opened. The particles 
immediately begin to fall under the action of 
gravity, Stokes’s law being assumed to apply to 
their motion. After an interval of time during 
which it is presumed that only the largest particles 
have fallen out of suspension, the depth of the 
sediment collected in the capillary tube is noted. 
On the assumption—probably close to the truth 
for small uniform particles—that the packing in the 
capillary is constant, the length of capillary occupied 
by the sediment is a measure of its weight, so that 
the proportion by weight in the largest size class of 
particles is determined. The relative weight in 
each size fraction can be similarly derived by 
repeated observations, and hence the size dis- 
tribution by weight throughout the whole of the 
original sample can be arrived at. 








* Trans. Far. Soc., vol. 62, page 381 (1925). 


The sus- | 


in the region of 8 hours. 


Other forms of sedimentation apparatus which 
were examined and used, though not subjected to 
careful comparative tests, are sketched in Figs. 
13 to 15. Of these, the most interesting is Andrea- 
|sen’s apparatus,* Fig. 13, modified by the I.C.I. 


investigators as the outcome of experience and appre- | 
ciation of the sources of error inherent in the original | 


instrument, first by having a cooling-water jacket a 
around the settling vessel to maintain constant 
temperature, and secondly, by the provision of a 
self-measuring pipette 6 of 10 ml. capacity near 
the bottom of the sedimentation chamber, so that 
samples may be withdrawn without disturbing the 
column of settling particles above the sampling 
point. Thorough initial dispersion of the powder 
is achieved by air bubbles introduced at the bottom 
of the vessel through the pipe c and three-way 
cock d. The modified apparatus was found, on 
trial, capable of giving closely reproducible results 
provided that the solid-fluid concentration was the 
/same in all tests. This implies that the concentra- 
| tions employed are too great to ensure a reasonable 
|approach to free-falling conditions, so that the 
| apparatus must be considered inaccurate. In one 
| series of tests the proportion of sample powder to 
sedimentation fluid was reduced to 0-5 per cent. by 
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vol. 11, page 675 (1930). 


A series of tests upon fine sand and elutriated volume, beyond which no reduction was possible if 


the quantity of sample extracted was to be weigh- 
able. Even at this low concentration the particles, 
on the average, are only about six diameters apart, 
and the hydrodynamic interference among them is 
likely to mar the “ free-falling ’’ condition on which 
the accuracy of the results is based. These factors, 
pointing to the dependence of exact size analysis 
upon an extremely low concentration of solid 
particles in the dispersion medium, were prominent 
among the considerations that led eventually to the 
development of the photo-sedimentation apparatus, 
which has the distinguishing characteristic that the 
conditions of fall of the particles can be accurately 
specified. 

The diagrams of the sedimentation balance 
devised by Oden,* Fig. 14, and Wiegner’sf sedi- 
mentation tube, Fig. 15, are self-explanatory in 
the light of the foregoing descriptions of the sedi- 
mentation principle, and serve mainly to exemplify 
other methods adopted for determining the amounts 
of a sample of powder that have fallen out of 
suspension at specified times. Like the Andreasen 
apparatus, they suffer from the disadvantage that, 





It works relatively quickly, | 


ing fluid. Thus, with the apparatus | 
> actually tested, an analysis of sand 


in order to secure accuracy in the physical measure- 


Fig.16. 
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|ments of weighing, or observing the volume of, 


‘sediment, high concentrations, of the order of 
|1 per cent. or over, of powder to fluid must be 
employed ; with the consequence that true “ free- 
| falling” conditions cannot possibly obtain, while 
mass convection and thermal convection currents 
render the results almost valueless. Numerous 
minor improvements of these instruments have been 
_made by the I.C.I. investigators, but they consider 
|that their basic disadvantages remain, and they, 
therefore, do not recommend them for general use 
for research purposes. 

One other class of particle size analyser to which 
brief attention has been given depends for its 
action on the variation in opacity of a fluid with the 
concentration of particles in suspension. On the 
assumption that the particles are falling freely 
according to Stokes’s law, the size distribution 
throughout the sample may be determined from 
| the change, with time, of the intensity of the trans- 
mitted light. The essential features of a turbidi- 
meter—in some respects similar to those of a photo- 
| sedimentation apparatus—are shown diagrammati- 
| cally in Fig. 16, where the suspension s of dispersed 
| particles, contained in a tall cell having trans- 
| parent walls or windows, is illuminated by a parallel 
| beam passing through a slit o from a source /, the 
| emergent rays impinging on a photo-electric cell p, 
| the indications of which are measured by the 
| micro-ammeter a. 
No very complete comparison tests have been 
| carried out by the I.C.I. investigators on turbidi- 
| meters, but from experience gained in the use of 
| various forms of this apparatus the conclusion 
appears to be that all the instruments so far devised 
suffer from a number of disadvantages. For 
instance, in most cases no serious efforts have been 
made to eliminate or reduce convection currents, 
though the latest design of Richardson’st turbidi- 





* Soil Science, vol. 19, page 1 (1925). 

t Landwirtschaftliche Versuchs-Stationen, 
page 41 (1918). 

+ Jl. Sci. Inst., March, 1936. 
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meter incorporates in the sedimentation cell a 
system of’vertical, anti-convection baffles similar 
to that of the I.C.I. photo-sedimentation apparatus. 


regular shape, this point presents no difficulty, bu 


be seriously wrong. 


if they are very irregular, the results are liable to | 
The derivation of volume will | several different magnifications should be used upon 
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t | estimates the sizes of relatively large particles which 
tend to lie flat. In this connection it follows that 


Further, the, effects of the colour and shape of the 
particles on the transmitted light appear to be 
considerable and are as yet by no means completely 
understood. Finally, in most existing turbidimeters, 


the procedure of adjusting the intensity of the light | 
impinging on the cell to a reproducible standard | 


condition is far from satisfactory. The usual present 
practice, of adjustment until a standard result is 


obtained on a standard sample, leaves a good deal | 


to be desired from the standpoint of precision. 
None of these disadvantages, however, can be 


regarded as insuperable, and when the opportunity | 


for careful scientific development recurs it is to be 
expected that reliable and accurate turbidimeters 
will be designed. 


At first sight the method of microscopical examina- 


in general be subject to more than three times the | the same sample, so that large fields can be searched 
average error of measurement of an individual | for the larger particles. 

dimension. In order to examine the effect of irregu-! The general conclusions drawn from these tests 
lar shape on the estimation of volume, a random/|are that while the agreement between different 
selection of 1-in. to 2-in. lumps of coal, quartz and | microscope analyses are not very close over the 


by projecting their outlines on to a screen. The 
longest dimension, and the maximum dimension 


averaged, and the lump assumed to be a sphere 
having this average as its radius. 
parities resulted according to whether the plan, the 
side elevation or the end elevation was observed, as 
| appear from the accompanying Table IV. 

The general tendency seriously to overestimate the 
| size and weight of irregular particles lying “‘ flat,” 


other materials was measured in various dispositions 


normal to it in the plane of the shadowgraph, were | 


Considerable dis- | 


| large particle-size ranges, the results are reasonably 
| accurate if the sizing range of the particles is less 
| than about 25 to 1, and if the particles are fairly 
regular in shape. Where extremes of shape are en- 
| countered, however, accurate mass analyses are im. 
possible. Nevertheless if the particles are all of more 
|or less the same geometrical shape, such as needle. 
shaped crystals, comparative results can be obtained 
| by measuring always a characteristic dimension. In 
such cases the graticule is not helpful, but for com. 
mon powders its use does restrict personal errors of 


tion for analysing the size distribution of powders | i.e., with their greatest projected area normal to the 
seems so obvious as to justify a few critical remarks | axis of microscopic vision, which is the likeliest 
upon the difficulties it presents, from which the work | disposition for deposited or settled particles, is very 


in this direction carried out by the I.C.I. research | evident, while “ on the side ’’ particles are also con 
workers can be better understood and appreciated. | sistently overestimated though to a less extent 
Experience over a number of years by different | 
groups of physicists engaged on varying types of |_ 


, 


observation. The main point about the micro- 
scopic method of sizing is that it is most useful over 
| the particle size range from about 10% down to 0-34. 
It is precisely in this range that photo-sedimentation 
apparatus and elutriators are of least value, so that 


TABLE IV. 





industrial research has revealed that very mis- | 
leading results can be obtained with the microscope 


Weight of Specimen (per cent. of true weight) Computed from Dimensions of 





for dispersions in which the range of size is large | 





unless special precautions are taken in preparing | —" Fue = one. om. on 7, 
the samples for examination. It has been found, — — — 2 
on tests with the same powder, that two observers | Coal Quartz. 
cannot obtain mass analyses better than about | ‘ = = SS es oe ——— EES 
+10 per cent., and that tests by the same observer | 1 138 | 143 109 215 123 | 123 
may differ by 5 per cent. to 10 per cent. Especially | - = a3 - = - | oo: 
" . ¢ 3 0 0 o: 2 4 
if particles larger than 104 to 20, are present, | 4 160 139 64 155 133 75 
personal errors in size estimation are enough to 5 175 66 99 1é3 p+ 4 ass 
6 279 145 80 174 130 152 
render the results valueless. If, however, the overall | > 236 114 148 335 253 199 


size range is smaller than about 5 to 1, reasonable | 


agreement is possible with care. A common proce- 
dure for sampling, particularly convenient witb 
powders already dispersed in a liquid medium, is 


to extract a drop of the suspension after thoroughly 


mixing it, and to transfer it to a hemocytometer 
slide (as used for blood counts) for microscopic 
examination. When the particles to be examined 
are dispersed in air or gas, a successful method of 
sampling is to allow the particles to settle directly 
on to a microscope slide in an improvised sedimenta- 
tion cell. The dispersion on the slide is good enough 
to enable separate particles of size as low as 0-5, 
to be observed. Special methods ‘of sampling are 
essential, however, for dealing with dry powders 
sized over large ranges. Tests have shown, for 
instance, that the small sample (often less than 
1 mg. in weight) required for microscopical 
examination cannot be truly representative if 
extracted from a large quantity. 

Improvements in sampling have accordingly been 
prominent among recent investigations, one of the | 
methods attempted being similar to that shown in 
Fig. 5, page 181, ante, used for the photo-sedimenta- 
tion apparatus. For microscopical analysis the | 
instrument delivers a sample weighing about 1 mg. | 
uniformly suspended in about 5 cc. of fluid from 
which the solid matter is centrifugally deposited 
upon a microscope cover glass. It has been found, 
unfortunately, that an even deposit in which the 
particles are not aggregated cannot be obtained | 
by this procedure, and the method has had to be| 
discarded. Greater success has attended the dis- | 
persion of a small sample in either glycerine jelly | 
or linseed oil, the mixing being most effective | 
when the medium is so viscous that large particles | 
cannot settle nor small ones re-aggregate by mole- | 
cular action. In the case of aerosols—dispersions 
of dust or mist in air or gas—it is generally adequate | 
to collect a sample by allowing particles to settle | 
on to a microscope slide placed on the floor of a 
chamber containing the dispersion. The particles 
cluster to some extent but can be examined by using 
an optical system of sufficiently high resolving power. 

Several factors, involving sources of error, arise | 
from the estimation of the sizes of particles of 
irregular shape, viewed microscopically, and the 
subsequent estimation therefrom of their mass and | 
the mass analysis of the total sample of powder. If | 
particles are approximately spherical or (as is com- 
monly the case in practice with sizes below 10,) of | 


| 
| 





serious range of uncertainty. 
Among devices for reducing personal error in the 
size estimation of irregular particles viewed micro- 


| scopically, one of the most effective is the eyepiece 


graticule (e.g., that recommended by Patterson*) on 


which are photographically delineated nine equal | 


rectangles and a series of circles ranging in size from 
1 to 25 according to an arbitrary scale. The grati- 
cule is inserted into the eyepiece at the focal plane. 
The rectangles define a succession of equal areas in 
the field under observation, and the mean diameters 
of irregular particles are estimated by imagining 
the particles to be squeezed into the circular areas 
that they will just fill. The areas of the fields under 
observation at various magnifications, and of the 
circular areas, can be calibrated in terms of absolute 


| size by means of a substage micrometer or a pre- 


cisely-ruled grating. 

Experience with the Patterson graticule has led 
the I.C.I. investigators to the criticisms that even 
the largest circle is too small by comparison with 
the field under observation, and that the range of 
“size circles should preferably be in geometrical 
progression. The magnification that can be em- 
ployed is limited with the Patterson graticule, 
which may be a serious disadvantage since the 
number of large-sized particles is relatively small. | 
They have accordingly proposed a series of improved 
graticules, generally based on the same principle as | 
Patterson’s, but with a much greater range of size. | 

In order to compare the sizing analyses obtainable | 
by microscopic means with those of the photo- | 
sedimentation apparatus, tests were made by dif- 
ferent groups of observers on samples of sintered | 


glass spheres and sand. Two size ranges were con- | 
sidered for each material, respectively less than 
about 60,, and less than the order 10yu to 20y. It 
to microscopes in this country is useless for good | 
resolution of the smaller particles since it is not | 
corrected for spherical and chromatic aberration. | 
The Watson universal substage condenser, having a | 
numerical aperture of 1-( and an aplanatic aperture | 


ently observed, also, that the microscope over- | 
| 
* “Determination of Size Distribution in Smoke.” | 


Patterson and Cawood, Trans. Faraday Soc., vol. 32, 


page 1084 (1936). 





| will 


and particles viewed “on end” are liable to a| the microscope forms a most desirable adjunct to 


|the best other means of analysis. For individual 
| work, the microscope can be used with success up to 
about 50, provided that the particles are reasonably 
regular and that optical and other precautions, 
referred to in foregoing paragraphs, are observed. 

Conclusion.—The comprehensive researches car- 
ried out by Mr. Stairmand and his many collabora- 
tors on Messrs. Imperial Chemical Industries’ staff 
may thus be summarised by the following recom- 
mendation of the most suitable methods for particle- 
size analysis in the sub-sieving range :— 

For particles measuring 0-34 to 10u: micro- 
scopical examination with eyepiece graticule and 
satisfactory optical system. 

For particles measuring 2 4 to 1004 
sedimentation. 

For particles measuring 10 to 60y or 80z: 


: photographic 


|elutriators, provided that their limitations are 


realised. The claim, often made for elutriators, 
that they can recover the various fractions for 
subsequent examination, appears to be one of their 
most advantageous features; but since existing 


|elutriators are not, in fact, capable of separating 
| uncontaminated fractions, the advantage is not a 


real one. 

The turbidimeter may be regarded as an apparatus 
of great promise for future development. If the 
imperfections of the present instruments can be 
surmounted, it offere an extremely easy and rapid 
method of particle size analysis. 








Aspects oF LAND SETTLEMENT.—The Bossom Gift 
Lecture, held under the auspices of the Chadwick Trust, 
be delivered by Miss Jocelyn F. Adburgham, 
L.R.1.B.A., on Tuesday, November 10, at 2.30 p.m., at 
the London School of Hygiene and Tropical Medicine, 
Keppel-street, Gower-street, London, W.C.1. The sub- 


| was found that the Abbé condenser normally fitted ject of the lecture will be “ Land Settlement—Its Sani- 


tary and Architectural Aspects and After-War Possi- 
bilities.”” Admission to the lecture is free. 





ConTrot or Liqutp PARAFFIN.—The Minister of Fuel 
and Power has issued the Petroleum (No. 2) Order, 1942 
(S.R. & O., 1942, No. 1725, price 2d.). This provides 


| of 0-95, gave much better results. It was consist- | that, except for medicinal purposes or under the authority 


of a licence, liquid paraffin shall not be treated, used, or 
blended with any other petroleum product or any other 
substance. Forms of application for licences can be 
obtained from the Petroleum Division, Ministry of Fuel 
and Power, 7, Millbank, London, 8.W.1. 
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| ably they must have reached certain minimum 


| OREMANSHIP DEVELOP- standards of education, usually to be secured through 
| evening classes. One firm attributes the declining 


M ENT IN GREAT BRITAIN. | savantages of upgrading from the ranks to the 


|fact that an increasing percentage of the more 
| intelligent youths, who formerly would have entered 
}a factory to make their living, are now going on to 
| secondary schools, technical colleges, and in some 

Ong of the chief problems of foremanship deve- | cases to universities, with the result that the cream 
lopment is the need to foresee and forcast future | has been skimmed off the milk before it reaches 
requirements. It is not uncommon for existing | the factories at all. In consequence, the method 
foremen to be retained chiefly because trained | adopted by the company in question was to ap- 
substitutes are not available. When experienced proach local secondary schools, the minor public 
foremen, however poor, can only be superseded by | schools, and technical colleges, with a view to 
workmen without supervisory experience, they | engaging each year a limited number of trainees. 
naturally regard themselves as indispensable, in| After selection, the trainees follow a more or less 


By F. J. Burns Morton. 


(Continued from page 224.) 


the absence of competition, and consequently | prescribed apprenticeship in various departments 
become independent, unprogressive, unreceptive, | to gain practical experience, for one, two, or three 
If their progress is satisfactory, they are 
Instead of pre-| given positions as understudies for a period, to test 


and complacent. 
ing foremen is also unsatisfactory. 


paring and training for a position of responsibility, | 


they are content to remain for many years as 
workmen, more or less skilled, until one day they 
ure pitchforked into a type of work for which they 
may or may not be suited, and of which they have 
had no previous experience. A contributory cause 
of this lack of preparedness, apart from the absence 
of training, is often the exceptionally long service 
of their predecessors ; 


The background of many exist-| years. 


it is not uncommon for | 


their supervisory qualities and capacity for responsi- 
bility, and to await promotion to posts from which 
further progress will depend on performance and 
opportunity. 

The practice of giving an understudy assignment 
to comparatively young men and _ prospective 
supervisors is of considerable value, for it enables 
the employer to judge by experience the suit- 
ability of the trainees and to prescribe further 


foremen to have held the same position for 30 years. | courses of training, if necessary, and it enables the 


Naturally, in such cases, those who are determined 
to secure positions of responsibility leave for more | 
promising fields, while others, less insistent, lose 
interest in promotion because of its apparent 
remoteness. 

Whether, in view of the more widespread recog- | 
nition of supervisory competence, managements will | 
be content to suffer untrained and unreceptive men | 
in positions of responsibility, will soon be seen when | 
staff reconstruction again becomes possible. The | 
re-establishment of competition and expansion in | 
the post-war period will enforce consideration of 
supervisory staff, to ascertain whether they are 


individuals concerned to decide whether they will 
like work of this kind and be able to execute it. 
While some risks attend the practice, the cost is 
not great compared with the experience gained, as 
the trainee is expected to do useful work during his 
novitiate. Although many companies prefer to 
train their own future supervisors and executive 
staff in this way, it is common for large firms, 
especially in the various branches of engineering, 
to have a set course of apprenticeship operating 
continuously for the purpose of meeting their many 
requirements. It is not uncommon, too, for com- 
panies to exchange trainees, to provide better 





able to face the strain of concurrent demands for | training for their mutual benefit. Sometimes the 
more efficient production and still better labour | training in the works is supplemented by courses 
relations. Everything points to the need for an/|of instruction, either conducted on the premises, 
adequate reserve of men trained in supervision. The | or, by arrangement, at a local technical institution. 
sooner the trainee is selected, and the longer his| Large companies in widespread industries are 
training, the better for all concerned. If the cost | naturally better placed in many respects for this 
of training is to be expended in the right direction, | purpose than smaller companies engaged in more 
proper selection is an essential preliminary. | restricted trades. Smaller companies, sometimes 

Although, in a few cases, the appointment of fore- | situated in remote localities, are often faced with 
men is made directly from among applicants from | problems which do not occur in larger companies 
other companies more or less experienced in super- | or those within easy reach of technical institutions. 
vision, the majority of companies prefer to promote | In smaller units, there is less opportunity to find 
from within, often from the ranks, and not in-| suitable instructors, the candidates to be trained 


| 


over two years. It met with immediate success, 
and similar courses were intréduced by many 
technical colleges in the larger towns. 

Competence and coniistency in teaching methods 
were assured at the provincial centres by intro- 
ducing an intensive annual tutorial course for the 
teachers, who were usually the lecturers in chemistry 
at the respective colleges. At this annual gathering, 
representatives of the lecturers were elected to the 
examining board, appointed by the Institution of 
British Launderers, which awarded National Cen- 
tralised Laundry Certificates. These were recog- 
nised as bging of sound practical value both to 
employees and employers. To meet the varying 
needs, intensive instruction is available for a three- 
years’ course (two years in laundries), as well as 
for nine-months’, six-months’, and three-months’ 
courses. All the courses cover (a) the technical 
processes conducted by the British Launderers’ 
Research Association at their laboratories, includ- 
ing laundry chemistry, textiles, analytical chemistry, 
engineering, and laundry technology; and (6) 
management, consisting of costing, industrial psy- 
chology and production methods, and laundry 
engineering and planning, at the Institution’s head 
office at Lancaster Gate, London, W.2. For older 
and more experienced executives, refresher courses 
are available in the form of an annual congress 
lasting a week, annual district conferences lasting 
two days, and the Young Launderers’ Congress 
(now called the Junior Week-End School). 

The arrangements made in the laundry industry 
have been described in some detail because they 
indicate the widespread recognition in the trade of 
the need for training, the acceptance of full responsi- 
bility by employers, the advantages of small firms 
combining together either in the same district or 
in the same industry for training purposes, the 
appreciation of the need. for a special treatment of 
foremanship in conjunction with trade problems, 
the facilities provided to overcome local difficulties, 
and the wide variety of alternative methods avail- 
able to meet differing circumstances. 


(To be continued.) 
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Aircraft Welding. By L. 8. Etzea. London: McGraw- 
Hill Publishing Company, Limited. [Price 14s.] 

Tuts book is of the severely practical type, typical 

of American technical literature, of which there is 

all too little in this country. In his preface the 

author visualises his book being used even “ by 

men who wish to practice at home.” It would be 





frequently from those already working as operatives | may be few in number, and intimate acquaintance 
in the department where the vacancy occurs. There! with particular technical processes may be a more 
is a general desire to know something of the men at | important factor; but, in spite of this, training, | 
first hand before placing them in positions of | even though on a reduced scale, is not less necessary | 
responsibility. While it is an undoubted fact that | if continuation of management is to be ensured and | 
the majority of companies do promote uninstructed | provision made for expansion. 
men from the operative rank, a change is taking} The laundry industry, for example, with its | 
place definitely, if gradually, in favour of the | 170,000 workpeople, includes many comparatively | 
recruitment of specially selected trainees. | small units each employing fewer than 50 operatives | 
Generally, the first firms to move jn this direction | and often situated in small centres of population. | 
are those engaged on highly technical processes,| These units are usually highly competitive, being | 
where a good deal of theoretical knowledge is more | faced with more-or-less standard prices and having 
or less essential to competent supervision. Instruc- | a high proportion of cost absorbed by labour alone. | 
tion in foremanship in such cases is given either in | Supervision is largely the key to success or failure | 
conjunction with the established technical courses, | in achieving a high standard of quality and service | 
or as a supplement to them. Often, foremanship | which, together with economical utilisation of labour, | 
training is not considered until after the intended | are the competitive features of the trade; and, | 
trainees have undertaken a specified course of | because of the comparatively small size of many | 
instruction and have attained a prescribed standard | of the units in the industry, management and super- | 
such as matriculation, or the Higher National! vision must also be associated with a sound | 
Certificate in engineering (mechanical or electrical), theoretical knowledge of the technical processes 
or chemistry. More and more companies—apart | involved and practical experience in their applica- | 
from those concerned with intricate technical pro-| tion. While the understudy method is suitable for | 
cesses—in recognising the value of education in| acquiring practical experience in various depart- | 
positions of supervisory responsibility, are moving | ments, it does not lend itself to the acquisition of | 
way from the ideas of rewarding long service|the underlying principles determined by modern | 
merely as such, and are promoting skilled craftsmen research. To meet this training problem on a 
because of their operational proficiency. They are | co-operative basis, the Institution of British Laun- | 
coming to favour the method of selecting younger | derers, Limited (previously the National Federation | 
men of more suitable types and with better educa-| of Launderers, Limited) started, in the autumn of 
tion, to be trained by a specially planned combina- | 1928, evening classes in London covering Govern- 
tion of practical experience and theoretical instruc- | ment regulations, engineering, advertising, and staff 
tion, to meet specific requirements. While existing | training. These subjects were all related specifically 
employees are not barred from promotion, prefer- ‘to the needs of the industry, and the course extended 


almost impossible for the learner, however enthusi- 
astic, to carry on his studies to that extent in this 
country at present, but the instructions given are 
complete and detailed enough to make the claim 
not an exaggerated one. The book is confined to 
oxy-acetylene welding, the first three chapters 
dealing with equipment, tools, and materials, and 
later chapters with drawings and the usual tables. 
The treatment is exceptionally complete, and 
evidently addressed to the absolute beginner. With- 
out being hyper-critical, however, it may be asked 
whether anyone studying welding would be quite 
such an engineering tyro as to need eleven pictures 
of punches, one of a hack saw, and one of a pair of 
dividers. These chapters may be a little confusing 
to English readers in that they use American names 
of tools, specifications, and spelling, but their mean- 
ing is always obvious. The next two chapters deal 
with types of welds and their effects in tending to 
set up distortions. These chapters are particularly 
useful and could be studied with advantage by many 
designers of the light welded structures that are 
typical of aircraft work. The author proposes many 
ingenious ways of avoiding, or at least minimising, 
these troubles. These discussions are completed by 


la further chapter on the design of jigs for welding 


assemblies of parts. There is also a short chapter on 
the special questions arising in aluminium and non- 
corrodible steel welding. 

The rest. of the book deals with methods of con- 
struction, and problems in welding arising out of 
them. These chapters are a unique and frank 
discussion of the problems from the welder’s point 
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of view, and should be of considerable value to 
any designer and detail draughtsman who is called 
upon to set out this class of structure. The author 
is evidently speaking from experiences of having to 
weld improperly designed parts. These chapters 
are well illustrated with photographs of incorrect as 
well as correct methods. Incidentally, the author 
does not appear to favour one method of overcoming 
the slight and inevitable final “* spring ’’ in a frame 
when removed from its welding jig, namely, to call 
for the bosses for the drilled holes to be rather larger 
than normal, allowing the holes to be drilled finally 
in their correct relative positions, even though this 
means that they are out of centre on their bosses. 
The book éan be recommended to those who 
have to deal with welded aircraft parts, either as a 
constructor or a designer. It is well produced, the 
photographs and line diagrams are clear and well 
chosen to illustrate their points. The loose-leaf 
make-up suggests that the author intends to extend 
or revise it periodically. 


PARKINSON. 
{Price 


Blueprint Reading Simplified. By C. A. 
London: Sir Isaac Pitman and Sons, Limited. 
6s. net.) 

READERS who have been brought up in an engineer- 

ing environment and cannot remember the time 

when they were unfamiliar with the principles of 
orthographic projection may find it difficult to 
understand the feelings of anyone confronted for 
the first time with the problem of reading a drawing, 
and may doubt the need for spoon-feeding the 
trainee quite so much as is done in this book. In 
these days, however, there are many thousands of 
men and women with little or no previous technical 
training or experience who find themselves in the 
ranks of war industry, and it is to them that Mr. 
Parkinson’s work is addressed. His treatment of 
the subject appears to be based on his statement that 
the surest method of learning to read a drawing is 
to learn to draw ; and, as a consequence, the book 
is concerned with elementary machine drawing 
almost as much as with plan reading. No doubt, 
this method is the best, but it is a counsel of per- 
fection and it is questionable whether, in the 
exigencies of the present situation, such thorough- 
ness may fairly be required of this class of student ; 
especially as the illustrations, wherein isometric 
views are shown beside orthographic views of the 
same object, go far to remove the natural difficulty 
that students find in thinking in three dimensions 
which, after all, is the basic requirement. 

The examples of machine details illustrated are 
of the type usually found in books on elementary 
machine drawing ; that is, there is a wide selection 
of drawings of relatively simple components, of 
small to medium size. The treatment of these in 
the matters of projection and ‘draughtsmanship 
covers a wide range of drawing-office practice ; 
there are explanations and examples of both first- 
angle and third-angle projection; and the author 
wisely includes specimens of such details as title 
blocks, material lists, and all the endless variety of 
notes and explanations that are so often ignored 
in the more academic text-books. The conception 
that an engineering drawing is a paragraph in a 
universal language has been kept in mind through- | 
out the book ; but, when all is done and all explana- | 
tions absorbed, the student is likely to find that it is | 
as true of machine drawing as of Butler’s sermons 
that nothing can be understood without that degree 
of attention which the very nature of the thing | 
requires. 





NOTES FROM NORTH AMERICA. 


THE construction of a ** pioneer ” highway to close the 
existing gaps in the Inter-American highway in Central 
America is to be undertaken immediately in accord- 
ance with recent agreements between the State Depart- 
ment of the United States and the Federal Governments 
of Guatemala, El Salvador, Honduras, Nicaragua, 
Costa Rica and Panama. The plan is to open as soon 
as possible a through connection from the southern 
border of Mexico to the Panama Canal, without waiting 
for the completion of a permanent road. About 1,000 
miles of the Pan American highway have been built, 
and about another 625 miles of the road must now be 
constructed to complete the connection between the 
United States and the Canal. If the permanent road 
were to be built at this time, it would probably not be 
completed before 1945, but the pioneer highway will 
be available much sooner. It is designed to be passable 
in all weathers and will provide a width of 10 ft. to 
16 ft., with an 8-in. thick gravel surface. 
be limited to 10 per cent., and the sharpest curves to 
a radius of 66 ft. The cost will be met by the United 
States, but the expectation is that the work will be 
handled through the Central American governments, 
with the United States Public Roads Administration 
lending technical assistance. There is a possibility that 
the Corps of Engineers of the United States Army will 
undertake the construction with troops. ~ 

This year’s coke production in the United States is 
expected to reach the record total of between 72,000,000 


and 73,000,000 tons, which compares with last year’s | 


record total of 65,000,000 tons and the previous 
record of 59,000,000 tons reached in 1929. However, 
despite the great increase this year, there is expected to 
be a shortage of coke in America, and the United States 
War Production Board has sanctioned a 7,000,000-ton 
expansion in coke-making capacity. The Carnegie- 
Illinois Steel Company is starting the expansion with 
ovens at Gary, Indiana, to produce 400,000 tons yearly. 


Other plants are to be built, but none will be finished | 


for a year or more. Although the use of coke for 
domestic heating will be reduced, a shortage is still 
expected for other uses. The demand for coke has been 
so great that the countless beehive ovens are being 
repaired for producing coke. Beehive coke is some- 
what less pure than coke from by-product ovens, and 
steel mills hesitate to use it for that reason. Never- 
theless, although beehive ovens produced only 6 per 
cent. of the coke manufactured in the United States in 
1937, and 9 per cent. last year, the percentage this year 
is expected to be much higher. About 88 per cent. of 
the beehive production in the United States is from 
ovens in Pennsylvania, where the out put increased from 
227,800 tons in 1939 to 3,405,000 tons in 1941. 

The production of war goods by Canada is increasing 
rapidly. In 1941, Canada placed war contracts amount- 
ing to 1,097,000 dols.; in the first five months of 1942, 
they totalled 434,000,000 dols. At the end of June, 
the contracts were being placed at the rate of about 
100,000,000 dols. a month. The lowest monthly figure 
this year was 72,000,000 dols. in February, and since 
then there has been a steady increase, which is likely 
to continue. A call for 110,000 additional Canadian 
munition workers is expected in the remaining months 
of 1942, exclusive of the number that will be re- 


quired to replace those drafted from war plants into | 


the armed Forces. Out of Canada’s population of 
12,000,000, 800,000 are now employed directly in war 
industry, 500,000 are in the Forces, 1,350,000 in 
agriculture, and 2,000,000 are in civilian industry and 
services. By the end of the year, nearly 1,000,000 will 
be employed in munitions production. 
that another half million people can be diverted from 
civilian to war occupations without too serious a curtail- 
ment of necessary industries and services. In 1939, 
Canada’s manufacturing industries employed 675,000 
persons, and last year, 1,012,218; on the basis of June 


persons at the end of 1942. Primary industries, especi- 


| ally mining, have had no comparable expansion ; the | 


Grades will | 


It is believed | 
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facilities for heavy electrical machinery will be 1 
over almost entirely to marine work, to mee: | \« 
expanded naval and shipbuilding programme. ()) +). 
| total of 5,300,000 kW of wae plant, 2,960,000 kW «\}| 
be steam units, the remainder being hydro-electric 
new ruling virtually prevents the expansion of p 
after the middle of next year. When the restr 
was applied, American utilities had 9,600,000 k 
generating capacity on order with American man 
| turers, including orders to be completed in 1944 
1945. The new ruling suspends all 1945 orders, ; 
of those for 1944, and a considerable number inte: 
for delivery in 1943. This restriction on expa: 
means that the electrical output in the United Si 
has been given definite limits and that the war 
gramme must be planned with these limits in view 
American engineers were impressed with the { 
that steel is becoming an extremely critical mate: 
when, late in July, the United States Maritime ( 
mission cancelled a contract with the Higgins S) 
building Company to construct at New Orlea 
Louisiana, a shipyard to produce 200 of the 10,500- 
Liberty ships. The yard could not be completed w 
the middle of next year, and it was considered lx 
that the steel should be diverted to yards where shi: 
are actually under construction. The decision to st 
the work was also influenced by the fact that t! 
average rate of ‘producing the Liberty vessels 
American yards now totals six to eight ships jx 
annum from each berth, as against the four to four a: 
a half expected when the contract was awarded. A 
the present rate, ship construction will total 8,000,000) 
tons or more this year, and, as President Roosevel: 
has asked for 24,000,000 tons next year, all availab! 
steel for shipbuilding will be needed at other yard 
Of the big steel expansion authorised some months ag 
only 65 per cent. to 70 per cent. will be complete: 
The yearly steel-ingot capacity expected to be availab|: 


by June, 1943, is 98,279,720 tons, which would lx 
9,710,000 tons greater than at the end of 1942. Ti 
increase originally planned was 10,762,000 tons. Th 
planned pig-iron expansion will also be reduced fron 
13,810,550 tons to 10,945,000 tons. 

There has been a move recently to produce certai 
drill jigs, dies, and other similar equipment fron 


plastics, including dies to withstand working pressures 
of 8,000 Ib. per square inch. Leaders in this field ar 
the Lockheed Aircraft Corporatien and the Vega Air 
craft Corporation. The new tools were not generally 
used at first, but now plastic tools are found extensively 
in the major and sub-assembly areas of the factories of 
those firms. The Lockheed Corporation have adopted 
a phenol-acetone thermoplastic and the Vega organisa 
tion is using an acid-setting phenol-formaldehyde com 
position including 25 per cent. to 35 per cent. ground 
walnut-shell flour as a filler, with resin and an acid 
catalyst or accelerator. Developments by American 
firms in the plastic tooling field show that plastics 
may be substituted for steel in many cases and that 
tools can be made by this means more quickly than 
by forming, milling, or hand-fitting. To be satis 
| factory, thermoplastic material for drill jigs, forming 
dies and other tools should be capable of bemg cast at 
225 deg. to 325 deg. F., of cheap reclamation, of being 
finished with standard woodworking tools, and should 
not be brittle at low temperatures or after ageing 
The material must also be resistant to lubricating oils 
and to damage by metal swarf. 


| 
Tue Price or CemMentT.—The Ministry of Works and 
| Planning has authorised an increase of 1s. 6d. a ton in the 
scheduled prices of cement in Great Britain and Northern 
| Ireland. The increase took effect on August 27, and 
applies to ordinary Portland and rapid-hardening 
| cements, but does not apply to Portland slag or blast- 
| furnace slag cements. The increase is stated to be due 
to the rising costs of cement production, including the 





| records, these industries will be employing 1,183,393 | recent advance in the price of coal. 


INSURANCE OF PRIVATELY-OWNED SEA-GOING SHIPS. 





number of persons employed in mining has risen from |—Under the War Damage (Amendment) Act, 1942. 
416,922 in 1938 to no more than 464,041 for this year. | sea-going vessels, if laid up, are, in certain circumstances, 
A steady rise in employment is shown, however, in the | insurable under the Private Chattels Scheme of Part II 


transport services, and reflects the increasing war effort. 


LLOYD'S REGISTER SCHOLARSHIP IN MARINE EnGtINn-/|In 1938, employment in this industry was 222,622; 
RERING.—An examination for the award of a Lloyd's | in 1941, 271,986; and this year, it is expected to reach | motor launches and similar types of craft, used by the 


Register Scholarship in Marine Engineering will be held | about 
The scholarship has a | creased 35-8 per cent., in the first six months of 1942, | insurable under the Private Chattels Scheme. 


from May 31 to June 4, 1943. 


295,000. 


of the War 


Damage Act, 1941. The Board of Trade will 


regard all privately-owned laid-up sea-going yachts, 


Canadian steel-ingot production in-| owner solely for personal recreation or pleasure, as 


Further. 


value of 1001. a year and is tenable for three years at a| over that for the corresponding 1941 period, and|the Board will regard such vessels as covered by any 


British university. Candidates must be 


British sub-| amounted to 


1,560,059 tons. 


Pig-iron production | Private Chattels policy which the owner may,hold or. 


jects, between the ages of 18 and 21, who have been | increased 55-8 per cent. to 974,000 tons in the same| by any policy issued under the provisional scheme, 


employed in engineering, either as apprentices or college period. 


students, with the intention of entering upon the pro- 
fession of marine engineering. 


The permissible expansion’ of electric-generating | 


| relating to laid-up privately-owned vessels, which wa: 


brought into operation last November. If fresh cover, or 


They must have served capacity for the duration of the war has been fixed for | additional cover, is now desired, application can be made 


at least two years in commercial engineering workshops. | American utilities by the United States War Produc- | in the ordinary way as for a Private Chattels policy, to 


Apprentices in H.M. Dockyards, however, are not eligible | tion Board. 
Further particulars regarding the | machinery have been allocated for 5,300,000 kW of | principal insurance companies or Lloyd’s. 


for the scholarship. 


Under this restriction, equipment and | 


any of the Board of Trade agents, namely, any of the 
It should 


scholarship may be obtained from the Secretary of the | increased. capacity, most of which will have been | be noted, however, that the maximum aggregate amount 
Institute of Marine Engineers, 73, Amersham-road, High | installed by the end of 1943, or early in 1944. 
Wycombe, Bucks. 





Once the 


allotted supplies have been delivered, manufacturing ' Private Chattels Scheme is 10,0001. 


for which any person is entitled to insure under the 
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|and larger boilers of Mr. Dewhurst’s design, working 





LOCOMOTIVE MODERNISATION IN 
URUGUAY. 


One of the incidental difficulties arising out of the 
war has been that of maintaining necessary replace- 
ments of locomotives, not only on the home railways, 
which have been drawn upon to a considerable extent 
to supply various military and strategic lines in other 
parts of the world, but also on those overseas systems 
which normally rely on European builders for their 
locomotive requirements. As a result, much moderni- 


|sation and alteration of older types has taken place 


in the attempt to make good the shortage of new stock. 
On this page and the next, we describe and illustrate 
some further conversions, carried out by Mr. P. C. 


| Dewhurst, M.Inst.C.E., M.I.Mech.E., chief mechanical 


engineer of the Central Uruguay Railway, on a number 
of 2-8-0 engines originally constructed in 1907 by 


| Messrs. Beyer, Peacock and Company, Limited, Man- 


chester. The engines had previously undergone 


|extensive modifications. As built, they were not 
| superheated. The valves were of the D type, with 


balance rings, and were operated by the form of 
Walschaerts valve-gear then customary. Subsequently, 


| the engines were altered to burn oil, the original copper 
| fireboxes were renewed in steel, and superheaters were 


added. At a later date, top-feed. injector delivery and 


| electric headlights were fitted. Fig. 1, herewith, shows 
| a typical engine as it appeared before the latest rebuild- 
| ing, and Fig. 2, in its present form. 


The reconstruction has consisted in the fitting of new 
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at 180 lb. per square inch instead of 160 lb., with 
round-topped steel fireboxes having curved crowns and 
radial roof-stays, and equipped with a thermic syphon. 
These boilers are identical, and interchangeable, with 
those described in our account of the reconstruction of 
some 2-6-0 and 2-8-0 engines on the same railway,* 
except that the smokeboxes of the present rebuilt 
engines, while retaining the previous internal features 
of a non-continuous “ petticoat’ blast-pipe provided 
with a jumper ring and having “ nibs” in the orifice, 
are of the circular-extension pattern to suit the main- 
frame layout. So far as the engine is concerned, the 
old 19-in. eylinders have been replaced by 19}-in 
evlinders of modern design, with long-travel piston 
valves of large diameter, and new valve-gear.. The 
stroke (24 in.) remains unaltered. The new piston- 
valves, of the ample diameter of 10 in., have a maximum 
travel of 64, in., and the valve-gear is of modern type 
with the combination lever carried in guides concentric 
with the steam-chest covers. The slide-bar and 
reversing-link brackets and the reversing-shaft supports 
are all of plate construction, built up by electric weld- 
ing ; the reversing shaft is also built up, the arms being 
formed with a large ring-end upon the shaft, to which 
they are electrically welded with a continuous 360-deg. 
run. 

The design of the new cylinders is such that 
similar cylinders may be fitted in due course to later 
engines of the same general pattern, but having short 
stroke piston-valves and corresponding valve gears. 
All the modifications to the main frames of the engines 
were made by electric welding. The rebuilt engines 
have been fitted with screw reversing-gear. The valve- 
gear parts are exactly balanced, thus the operation of 
the reversing wheel is very easy. Mechanical lubrica- 
tion is used for valves and cylinders and for the axle- 
boxes, one lubricator upon the right-hand side, worked 
from the quadrant link, supplying the steam-chest and 
cylinders, while another, on the left side and driven 
from the crosshead, provides for the coupled axleboxes. 
The remaining axleboxes of the locomotive and tender 
are lubricated from the underside by elastic packing, 
and the big-end and coupling-rod bearings are grease 
lubricated. 

The effect of the modifications is shown in the 
following comparison, the figures in brackets relating 
to the engines before conversion. It should be men- 
tioned that the gauge is the standard one of 4 ft. 84 in. 
The ruling gradient on the Central Uruguay system is 
1 in 70, and the track is laid with 65-lb. rails. 
minimum radius of curves is 480 ft. The weight of 
engine and tender is 103 tons 10 cwt. (93 tons 16 ewt.), 
and the engine weight of 59 tons | ewt. (52 tons 16 ewt.) 
is carried on four pairs of coupled wheels, 4 ft. 6 in. in 
diameter, and a leading pony truck with 2 ft. 9} in. 
wheels. The rated tractive force at 85 per cent. boiler 
pressure is 25,196 Ib. (21,820 lb.), and at 75 per cent. 
boiler pressure, 22,231 Ib. (19,252 Ib.). The ratio of 
adhesion weight to tractive force at 85 per cent. boiler 
pressure is 4-4 (4-55), and the tractive force per square 
foot of equivalent heating surface (i.¢., total evaporative 
heating surface plus 1-33 times the superheater surface) 
is 13-4 lb. (12-8 Ib.), or 12-0 lb., when the equivalent 
heating surface is increased by 12 per cent. to allow 
for the more effective combustion obtained with oil 
fuel. The ratio of the total evaporative surface to 
grete area is 59-5 (52-5), and to superheating surface, 
4-32 (4-55). The tractive force per ton of engine weight 
(at 85 per cent. boiler pressure) is 427 lb. (413 Ib.). 
The shell width of the firebox remains unaltered at 
4 ft. 1 in., but the grate area is now reduced from 
25 sq. ft. to 24 sq. ft. The 5-in. flues number 24 (21) 
and the tubes, 1] in. outside diameter, are 139 in 
number, as against 134. There are 96 superheater 
tubes, 1} in. in diameter, in place of the former 84. 
The heating surface of tubes and flues is 1,278 sq. ft. 
(1,191-5 sq. ft.); of the’ firebox, 126 sq. ft. (124-5 
sq. ft.); of the newly fitted thermic siphon, 22-5 sq. ft. ; 
and of the superheater, 330 sq. ft. (288-5 sq. ft.). 

The arrangement of the firebox is shown in Figs. 
3 and 4, on page 245. The firepan is of simple con- 
struction, similar to the standard design now used on 
most types of locomotives on the Central Uruguay 
Railway, but with variations in the proportions of the 
air inlet at the burner, at the firehole-door, and along 
the sides of the firepan, respectively, in relation to the 
gas-area through the tubes. The total air-inlet area is 
48 per cent. of the total gas-area through the tubes. 
The fuel-oil is heated in two stages, the first taking 
place in the storage tank on the tender and the second 
during the passage of the fuel through a reheater on 
its way to the burner. In an emergency, the flow of 


fuel-oil can be stopped immediately by pulling a light 
chain which is slung between the fuel-oil tank on the 
tender and the cab roof of the engine; and, should 
the engine and tender part by some accident, the 
outlet valve closes automatically. Valves upon the 
oil-fuel control manifold in the cab regulate both 








* ENGINEERING, vol. 148, pages 221 and 245 (1939). 
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|e, oil cock operating gear; f, oil to burner; g, steam | 
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heating stages, and there is also a valve by which 
steam can be applied to blow back into the oil-tank 
all fuel-oil in the pipe-line between the burner and the 
tank and this also enables a jet of steam to be 
introduced into the oil passages of the burner to 
clear away any obstruction and, particularly, to check 
any tendency for carbon formations to occur. Other 
valves supply steam to the oil-fuel burner atomiser 


| and the blower, and there is also a special steam supply 


for lighting-up purposes. The steam to the manifold 
is controlled by a master-valve mounted on the prin- 
cipal steam-turret. In Figs. 3 and 4, the various pipes, 
etc., are indicated as follows :—a, oil control cock ; 
5, non-return valve ; c, reheater; d, steam to reheater ; 


supply from stand; A, lighting-up steam valve; i 
steam to blower; j, steam to reheater; &, steam to 
oil tank; J, blow-back steam valve; and m, steam to 
burner. 

Boiler feed is provided by a submerged injector 
on the right-hand side and a lifting injector of the 


Central Uruguay Railway's pattern. The superheater | 


is of the short-belt type, but departs from the practice 
of other railways in that the two anti-vacuum snifting 
valves are fitted upon the superheated side of the 
header; these valves work in conjunction with a 
circulating valve which supplies steam to the saturated 
side of the header. A description of this system, which 
provides for the protection of superheater elements 
when engines are standing or drifting downhill with the 
regulator closed, given in the previous article 
mentioned. It avoids the disadvantage of admitting 
either excessively superheated air or relatively cold air 
to the valves and cylinders when the engines are 
drifting, and entirely obviates the difficulties which 
otherwise tend to result from excessive deposits of 
carbon in the steam and exhaust passages. Four 
sandboxes are provided for forward running, those 
supplying sand to the main driving wheels being placed 
inside the main frame; they are operated in pairs, by 
hand. In service these engines have naturally shown 
a considerable improvement since their rebuilding. 
This improvement is greater than would be accounted 
for by the mere difference in dimensions and is attri- 
butable, no doubt, to the increased effectiveness of the 
boiler, due to its general design, and also to the better 
circulation afforded by the thermic syphon, and better 


was 


utilisation of the steam by the improved valve events | 


and steam flow in general. 








THE INSTITUTION OF STRUCTURAL ENGINEERS.—The 
results of examinations held by the Institution of 
Structural Engineers in July, 1942, in London, Bir- 


mingham, Bristol, Edinburgh, Glasgow, Middlesbrough, 
Salford, and Stafford, have now been published. The 
total number of candidates who sat 149, of whom 
55 took the graduateship and 94 the associate-member- 
ship examination. Of these, 29 candidates passed the 
graduateship and 53 the associate-membership examina- 
tion, making a total of 82 successful candidates. 
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THE instrument shown in the accompanying illustra 





tion is known as the “ Vernijigger.’ and has be: 
designed to provide engineering works which are not 
equipped with a jig-boring machine with a convenient 
means for locating, with a high degree of accuracy 
the position of holes to be drilled. In the jig-boring 
machine the work is clamped to a table which can |» 
moved in directions at right angles in the horizonta 
plane. The amount of each movement obtained 
either by very accurate scales or by gauge blocks, and 
the holes can be drilled in exact relation to each oth: 
by these means. In the “* Vernijigger” a bushed hol 
carried by the instrument is accurately located 
means of two scales at right angles, and in this way th 
drill is guided to the required point in the work. The 
degree of accuracy obtained is stated to be withi 

0-0005 in., when the standard form of the instru 
ment, with scales 12 in. in length, is used. 

The Vernijigger has been developed by Messrs. R. K 
Dundas, Limited, The Airport, Portsmouth, as the rv 
sult of experience in their own tool room and elsewher 
not only in order to secure results comparable i: 
accuracy with those obtained by the jig-boring machine 
but to obviate the tedious marking-off by hand generally 
practised in small works. The form of the instrument 
shown in the illustration is for use when the work to be 
drilled has one or more straight edges. The arm of the 
instrument to the left. and vertical in the illustration 
is fitted with a bar which lies on the edge of the work 
after the manner of a T square, and is secured to it wit 
a pair of toolmaker’s cramps. This arm carries a slid: 
to which is firmly attached at right angles a second 
arm, the horizontal one in the illustration. This also 
carries a slide, but in this case the slide is provided with 
three holes to take drill bushes up to a maximum dia 
meter of drill of } in. Both arms are of H-section and 
both are engraved with a scale 12 in. long, in which each 
inch is divided into 40 parts. Each slide is formed with 
an opening carrying a vernier, the edge of which 
coincident with the scale on the arm, and is provide:! 
with an auxiliary slide connected to it by a finely 
threaded screw having a circular milled nut. All four 
slides are clamped in position by short levers actuating 
|ecams. In setting the instrument the pair of slides on 
the arm concerned are first moved to approximately th 
| desired position on the scale. The auxiliary slide is then 

clamped and the fine adjustment of the main slide is 
| made by turning the milled nut until the exact reading 
is shown on the slide vernier, after which this slide is 
clamped. 

| The instrument as illustrated is arranged for ordinary 
straightforward drilling and for the marking out of flat 
plates or panels. Any type of drilling machine can be 
j}used and if this has a traversing table the bush is 
| located under the drill by the movement of the table. 
no measuring being needed since the position of the 
holes relative to one another, or to any base line or edge 
of the work, is determined accurately by the Verni- 
|jigger. The use of the instrument, however, can be 
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UNDER CONSTRUCTION. 


AEROPLANE HANGARS WITH 
COLLAPSIBLE DOORS. 


Two aeroplane hangars, recently built at the United 
States Army flying school aerodrome at Garner Field, 
Texas, have collapsible end doors which, when open, fold 
down into trenches below the floor level. This gives a 
completely clear opening, as is well shown in the view 
looking from the interior of one of the hangars which is 
reproduced in Fig. 1. page. The hangars are 
200) ft. long and 100 ft. wide and the end opening pro- 
vided is 20 ft. 6 in. high. Each door folds down into a 
trench 5 ft. 6 in..deep and 1 ft. 9 in. wide, the top of 
which is flush with the 44-in. reinforced-concrete floor 
of the hangar. The sides of the trench are formed by 
. reinforeed-concrete walls. At the top « f the door, 
am there is a 3-in. horizontal chequer 
plate which forms a cover for the trench when the door 
Fig. 


the door 


on this 


61 
} earried by tv, 
continuous floor surface. 


is lowered and provides : 
: the 


3 18 a section of 
fullv lowered. 

The top chord of the door is made up of two 6 in. by 
4 in. angles riveted to the cover plate to form a built-up 
channel, as shown in Fig. 3. In this channel the 
collapsing arms which form the door framework are 
pivoted. The arrangement will be understood from 
Fig. 4, on page 250, which shows the door in a partly 
closed position and without the sheet-metal leaves with 
As will be seen, there are two sets of 


trench showing 


cross 


which it is faced. 


HANGAR WITH COLLAPSIBLE DOORS. 
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arms pivoted together at the centres. The lower arms 
swing on brackets secured to the bottom of the trench, 
as shown in Fig. 3. It will be clear that as the double 
arms fold down, or are extended, the door will either 
close or open. The arms shown in Figs. 3 and 4 are of 
timber construction, each consisting of two 2 in. by 
Sin. members. A certain amount of difficulty has been 
experienced with the pin connections of these timber 
arms and in later types arms made from 8 in. steel 
joists are being used. This construction is employed 
in the door frame illustrated in Fig. 5, on page 250. 

The metal leaves forming the door proper are made 
from 18-gauge steel plate. They are made up in 
longitudinal strips, 2 ft. 6 in. wide, each strip over- 
lapping the one immediately below when the door is 
lowered, as shown in Fig. 3. An outside view of a door 
fully closed is given in Fig. 6, on page 250, and a door 
partly open is shown in Fig. 7. It will be seen that the 
strips are closing, one over the other, in the latter view. 
The method of carrying the strips from the door arms 
is indicated in Fig. 3. Each strip is connected to a 
pair of angles which form a horizontal track in which 
rollers carried by the arms are accommodated, so that 
as the arms rise or fall they carry the strips with them. 
At the ends, the strips themselves are provided with 
rollers which work in vertical built up from 
channelirons. These guides can be distinguished in Fig. 
7. The 2 ft. 6in. wide horizontal strips are made up in 
10 ft. lengths, the individual sections interlocking so 
that a weather-proof joint is formed at all times, 
whether the door is fully or only partially raised. 
The vertical joints can be seen in Figs. 5 and 6. 

The door is operated by means of a winch and cable 
system. As shown in Figs. 3 and 5, the mid points of 
the centre double levers are each furnished with three 
l4-in. sheaves. Around these a wire rope is led and 
connected to a drum operated by a 7} h.p. electric 
motor and situated in the hangar annexe at one end 
of the This arrangement applies the closing 


guides 


door. 








purchase to the centre levers. It is transferred to the 
other levers through rod ties, fitted with turnbuckles, 
which connect the various levers together. Part of 
one of these ties can be seen on the left in Fig. 5. The 
two inner ties, which carry the greater load, are 1} in. 
in diameter. The outer ones, connecting the levers at 
the door ends, are } in. in diameter. This arrangement 
enables the door to be opened or closed in about 
1} minutes, but a hydraulic control has been designed 
which will perform the operation in about 10 seconds, 
and it is proposed to fit this in future installations. 

An interesting feature of the hangar itself is the 
employment of wood for the construction of the main 
arch ribs. This is of importance at the present time, 
as it results in the saving of considerable quantities of 


steel. A 100 ft. by 200 ft. steel-frame hangar requires 
about 105 tons of structural steel, while the Garner 


Field type of hangar, even when fitted with steel-frame 
doors, takes only about 20 tons. The hangar has a 
20-ft. annexe along one side and a 30-ft. one along the 
other, so that although the main building is 100 ft. 
wide the span of the arch ribs is 135 ft. The rise is 
35 ft. 6 in. and the ribs are spaced at 20-ft. centres. They 
are of the three-hinged type and are built up from 
random lengths of | in. by 10 in. and | in. by 6 in. 
yellow pine, secured together with caseine glue. They 
are of T section, 23 in. deep, the head being 10 in. wide 
and the body 6 in. wide, corresponding to the planks 
from which they are constructed. The T lies in the 
inverted position in the finished ribs so that ledges, 
2 in. wide, are formed at each side. On these, the 2 in. 
by 10 in. yellow-pine purlins rest. This arrangement 
can be seen in Fig. 2, which shows the hangar frame 
under construction, and also in the interior view, Fig. 1. 

Each rib was built up in two sections and for erection 
these were laid flat on the ground and connected by the 
top hinge. Heavy timbers were then lashed to the 
ribs, bracing the two parts together, and the whole 
was lifted into position by the 50-ft. jib crane, which 
ean be seen in Fig. 2. The footings of the arch ribs 
rest on 3 ft. by 4 ft. concrete blocks, set 2 ft. deep in 
the ground, and are secured by two 1} in. diameter 
anchor bolts. When the roof had been completed and 
any major settlement taken place, the ribs were 
grouted into position to make fixed connection with the 
foundation blocks. The roof is formed by nailing 
1 in. thick yellow-pine sheathing diagonally across the 
purlins; over this a galvanised-iron roof sheet is 
placed. The side walls of the hangar are of frame and 
stucco construction and the wall over the door opening, 
seen in Fig. 1, is formed by a wood frame covered with 
galvanised iron. The hangars were designed and built 
by the Younger Engineering Company, of San Antonio, 
Texas. 








CONTROL OF MERCURY AND MERCURY COMPOUNDs. 
The Ministry of Supply has issued the Control of Mercury 
(No. 10) Order, 1942 (S.R. & O., 1942, No. 1813, price 1d.), 
which substitutes a new schedule of maximum prices of 
certain compounds of the metal for that contained in 
the Control of Mercury (No. 5) Order, 1941. Inquiries 
relating to the Order should be addressed to the Miscel- 
laneous Chemicals Control, 52, 
London, 8.W.1. 


Grosvenor-gardens, 


INSTITUTE OF MARINE ENGINEERS.—-The next common 
preliminary examinations for student members of the In- 
stitute of Marine Engineers will be held from April 6 to 
9 and from October 5 to 8, 1943. The examination for 
graduate members, comprising section A of the associate - 
membership examination, will take place on May 31 and 
June 2 and 4, 1943, and that for associate members will 
be held from May 31 to June 7, 1943. Syllabuses of 
these examinations, copies of previous papers, and par- 
ticulars of exempting qualifications will be supplied on 
application to the Secretary of the Institute, 73, Amer- 
sham-road, High Wycombe, Bucks. 

EXAMINATIONS FOR MINE MANAGERS AND SURVEYORS. 
permitting, the written parts of the 
examinations for first and second-class Certificates of 
Competency as managers and under-managers of mines 
will be held on November 25 and 26 at Glasgow, New 
castle-on-Tyne, Doncaster, Wigan, Cardiff and Stoke-on- 
Trent. The oral parts of the examinations, to be attended 


Circumstances 


only by those candidates who qualify in the written 
tests, will be held at the same centres on January 20, 
1943 Similarly, the written part of the examination 
for Certificates of Qualification as Surveyors of Mines 


will be held the above six November 26, 


and the oral and practical examination in January, 1943. 


at centres on 


Intending candidates should apply for the necessary 
forms, stating whether they have previously attended 
any of these examinations. Letters should be addressed 
to the Secretary, Board for Mining Examinations, 
Ministry of Fuel and Power, Block “ C,”" Temporary 
Office Buildings, Heyhouses-lane, Lytham St. Annes, 
Lancashire. The completed applications should be 


returned to the Secretary as soon a; possible, and in any 
be received not later than October 10. 


must 


case 
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INSTITUTION ELECTIONS. 
INSTITUTE OF TRANSPORT. 
Member.—W. Davies. Manchester; I. G. 


Manchester ; A. Harding, Sunderland; C. 
Humpidge, Rochdale. 


Dobson, 


t. 


R. T. Brown, West Monmouth- 
K. N. Clayton, Brent- 


Associate Members. 
shire; K. Burgess, Liverpool ; 
ford, Middlesex. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Member.—Ludwig Bachrich, London, W.1; Dr.-Ing. 
Joseph Werner Bondi, Dursley, Glos. ; Edward Bowen, 
B.Sc. (Bham), Birmingham ; Arthur Edward Crighton, 
London, E.C.3; Sydney Slater Guy, Wolverhampton ; 
George Bernard Jenks, Wolverhampton; Patrick 
William McGuire, Chesterfield; James McKean, 
D.C.M., B.Se. (Eng.) (Lond.), Hove; Edward Philip 
Paxman, M.A. (Cantab.), Colchester; William Grim- 
shaw Riley, M.A. (Cantab.), Birmingham; Frederick 
William Elliott Vanstone, Pontypridd Glam. ; George 
Frederick Ward, Salford 


Associate Member to Member.—Allan Avison, Hud- 
dersfield; Charles William Clarke, Bombay; Major 
Alan Godfrey Drake-Brockman, R.E., London; Evan 


John Evans, M.Sc. (Eng.) (Lond.), Warrington; Ernest 


Skelton Everitt, B.Eng. (Sheff.), Lincoln; Albert 
Flindle, Manchester ; Philip Murdoch Graham, 
Jamaica; William Malcolm Hadden, Glasgow; Her- 


bert Leslie Haslegrave, Ph.D. (Lond.), M.Se. (Eng.) 
(Lond.), M.A. (Cantab.), St. Helens; William Jeffries, 
Lincoln; Alfred Herbert Larkman, Wanganui, N.Z.; 
Isaac Lubbock, M.A. (Cantab.), London; Roderick 
McCrae, B.Se. (Eng.) (Lond.), Kingston-upon-Thames ; 
Thomas McGill, Manchester; Robert Arthur Mills, 
Dewsbury ; Oswald William Murray, M.A. (Cantab.), 
Wrexham; Albert Page, B.Sc. (Glas.), Manchester ; 
Charles Broadbent Perkins, Bedford; Major-General 
Eric Bertram Rowecroft, C.B.E., London; Major Alfred 
Sherwood, R.A.O.C., Cosham; Joseph Smith, Bir- 
mingham ; Charles Stuart Williams, M.C., Chippenham. 

Graduate to Member.—Arthur James Stephen Brown, 
B.Se. (Eng.) (Lond.), Deptford ; Leslie Reneson Under- 
wood, Ph.D., D.Se. (Eng.), (Lond.), London. 








BOOKS RECEIVED. 


National Bureau of Standards. Building 
Report BMS 81. Field 
Inspectors’ Check List for Building Construction. Report 
of Subcommittee Central Housing Com- 
Washing- 


United States 


Materials and Structures. 


on Structure. 


mittee on Research, Design and Construction. 


ton: Superintendent of Documents. Price 20 cents. 
Fire Protection and A.R.P. Year Book, 1942-1943. 
London: Lomax, Erskine and Company, Limited, 


Aldwych House, Aldwych, W.C.2. [Price 7s. 6d. net.) 

Gears. A Book of Reference for Engineers Concerned with 
the Design, Manufacture, Application or Maintenance 
of Gear Drives. By Dr. H. E. Merrrrr. London: 
Sir Isaac Pitman and Sons, Limited. [Price 30s. net.} 

Milling Practice. By E. T. Westaecry. Cord- 
wallis Works, Maidenhead, Berks.: Percival Marshall 
and Company, Limited. Price 2s. 9d. net.) 

Ministry of Supply. Welding Memorandum No. 8. 
Memorandum on the Inspection and Control of Quality 


Modern 


of Spot Welds in Mild Steel. London: Advisory 
Service on Welding, Department of the Controller- 
General of Research and Development, Ministry of 
Supply, Berkeley-court, Glentworth-street, N.W.1. 


Free. 


Reference Data for Radio Engineers. London: Standard 


Telephones and Cables, Limited. Connaught House, 
63, Aldwych, W.C.2. Price 2s. 

Toun Planning and Road Traffic. By H. A. Tripp. 
London: Edward Arnold and Company. [Price 10s. 
net 

Practical Engineering Problems and Their Solution. By 
F. H. Hiees. London: Longmans, Green and Com- 
pany, 43, Albert-drive, S.W.19. [Price 1s. net 

United States National Bureau of Standards. Uandbook 
No. H 38 Protection of Radium During Air Raids. 
Washington: Superintendent of Documents. [Price 
10 cents 

Department of Scientific and Industrial Research. Fuel 


Research. Physical and Chemical Survey of the National 


Coal Resources. No. 55. The Coals of South Wales. 
London: H.M. Stationery Office. [Price 1s. net.] 
British Council Map No. 1: Europe and the Middle 


East. A Map on the Scale of 1/11,000,000 made for 
The British Council by The Royal Geographical 
Society. London: Edward Stanford, Limited, 12, 
Long Acre, W.C.2; John Murray, 50, Albemarle- 


street, W.1. [Price 5s. 

The Naval Architect's and Shipbuilder’s Pocket-Book of 
Formule, Rules and Tables. By CLEMENT MackKrow 
and LLOYD WooLLARD. Fourteenth edition, revised. 
Gloucester-road, Kingston Hill, Surrey : The Technical 

[Price 30s. net. ' 


Press, Limited. 
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PERSONAL. 


Mr. A. C. Harvey has retired from the posit of 
deputy engineer and manager of the East Ham Cor . 
tion Electric Supply after 41 years’ service. 
| At the request of the North-West Regional Cont ! 


|of the Ministry of Fuel and Power, the Council o e 
Manchester Association of Engineers has appointed | 
F. BuckrnenaM, B.Sc., A.M.Inst.C.E., A.M.1.Mec 

| A.M.I.E.E., and Mr. T. HvurcHinson to be repress 

| tives of the Association on the North-West Reg ‘ 

| Fuel-Efficiency Committee. 

' 


Mr. J. Cooper, deputy general manager, Portsn 
Corporation Transport Department, has been appo 
| assistant transport manager, Coventry Corpora 
| Transport Department, in to Mr. H 
Goopyer, who is retiring shortly. 


| Mr. W. W. 

Cutlers’ Company 
He will re-installed as 
THe How. R. A. BALFourR has 
Warden and Mr. 8. E. OsBpOrN Junior Warden. 


Professor R. W. Aneus, B.A.Sc., M.1.Mech.E., 
of the Department of Mechanical Engineering, Univer- 
of Toronto, for the Fuller Mem» 

| Award by the Canadian Section of the American Wa 
Works Assoc 

Messrs. D. W. Hammonpn, B.Sc., F.LC., D. A. OL 
R. P. Wattace and H. Rovse have been elected | 
directors of Messrs. William Jessop and Sons, Lim 
Brightside Works, Sheffield. 

Mr. CC. P. Jounstron, J.P., has relinquished the cha 
manship Sheffield Steel Products, Limite! 
after a period of 20 years as deputy chairman and cha 
man. Mr. THOMAS NIGHTINGALE has succeeded him 
chairman. CapTrain W. M. HUuNGERFORD POLLEN, M 


succession 


Woop has been re-elected Master of 
of Hallamshire for the ensuing 

Master Cutler on Octolx 
re-elected = 


be 


been 


has been selected 


ation. 


} 


of Messrs. 


has been elected deputy chairman, and Mr. J. T. Hes 
managing director. 
Mr. Greoroe Brices has been appointed Depu 


Controller in charge of iron and steel supplies, in success 
to Sir Joun DUNCANSON, who, as stated on page 225 
ante, has appointed Iron and Controlk 
Mr. Briggs. who has been with the Iron and Steel Cont 
since the outbreak of the war, was previously a spet 


been Steel 


| director of the English Steel Corporation, Limited, and 


a director of Darlington Forge, Limited 


Me. F. H. Wynne, C.B.E., B.Sc., H.M 
of Mines, retired on September 20 on reaching the 


Chief Inspector 


limit He has been succeeded by Mr. J. R. FEeLto 
O.B.E., who has been Deputy Chief Inspector of Mir 
since 1937 and was previously Inspector in Charge of 


the North Midland Division. 


The Lord President of the Council has appointed = 


LAWRENCE Braco, O.B.E., M.C., D.Se., F.RS., Pr 
ressor J. E. LeENNARD-JonesS, Ph.D., D.Se., FR. 
Dr. A. Me Cancer, and Sir RAYMOND STREA 


C.B.E., to be members of the Advisory Council of t 
Committee of the Privy Council for Scientific and Indu- 
trial Research from October 1. Dr. G. M. B. Dosso 
and Mr. Ss. K. THorncey will retire from the 
on the completion of their terms of office on September 4 
Miss G. L. ENtTwist®, A.M.1.E.E., has been re-ek 
President of the Women’s Engineering Society. 


Coun 


Sir Davip Minne Watson, LL.D., D.L., has accept: 
the invitation of the Council of the Junior Institution of 
President for the 1942-43 sessio 


Engineers to become 
He will be inducted by the retiring President, the Ri 
Hox. Lorp Sempiis, A.F.C., F.R.Ae.s., at & meeting 


to be held on Saturday, December 12 














Tue INSTITUTION OF ELECTRICAL ENGINEERS. —W 
have been asked to draw special attention to th 
earlier hour of the meetings of the Institution of Electrica! 
Engineers during the coming session. As stated o 


page 228, ante, this has been fixed at 5.50 p.m. instead 
of 6 p.m. The session opens on Thursday, October | 
when Professor C. L. Fortescue, O.B.E., M.A., will 





deliver his presidential address. 


SHEFFIELD METALLURGICAL SOCIETIES MEETINGS 
The two Sheffield metallurgical societies have extended 
invitations to members of the Iron and Steel Institute 
to take part in two of their forthcoming meetings. The 
first is a meeting of the Sheffield Metallurgical Association, 
to be held at 198, West-street, Sheffield, at 2.30 p.m. on 
October 10 The chair will be occupied by 
Dr. E. Gregory, and an address will b 
given by Dr. W. H. Hatfield, F.R.S., on “ The Rational 
isation of Specifications to War-Time Needs.” The 
second meeting is to be held at the Royal Victoria Station 
Hotel, Sheffield, and has been organised by the Sheffield 
Society of Engineers and Metallurgists. It is to com 
mence at 2.30 p.m., on Saturday, December 12. Dr 
W. H. Hatfield, F.R.S., will occupy the chair and Mr. 
H. Bull will deliver a lecture entitled “‘ Economic Utilisa 
tion of Alloy-Stcel Scrap in Steelworks.” 


Saturday, 
the President 
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NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 
Welsh Coal Trade.—The introduction of the 
an nuded Essential Work Order in the mining industry, 
w h will bring coal mining into line with other industries 
in cealing with absenteeism, has been welcomed in South 
WW ‘tes. No time is being lost in putting the provisions 
of the amended Order into operation in the coalfields 
the local office of the Ministry of Fuel and Power 
a engaged in making the appointments of the investi- 
yn officers who will have to deal with the absentees 
the various parts of the coalfield. Very little new 
! ness could be entertained in any section of the 
\\elsh steam-coal market during the week. Collieries 
kept fully engaged in satisfying the requirements 
f the high-priority users and orders in hand from these 
e sufficient to provide an outlet for almost the whole 
he outputs for some time to come. As a result, few 
orders could be entertained from ordinary industrial 
rs who were displaying a sustained interest. The 
1and on export account was still brisk in the markets 
wn for Welsh coals, but in view of the necessity for 
iintaining supplies as far as possible for the inland 
irket, export licences were being issued very reluctantly 
nd business for export was confined almost exclusively 
, the inferior qualities, which were in little demand by 
home industrial users. There was a steady demand for 
the best large qualities, but business was difficult to 
irrange for early delivery and the tone was well main- 
tained. There was a brisk demand for the sized sorts, 
which were only sparingly available for some time to 
me, while the bituminous small grades were still 
extremely scarce and strong. High-grade dry steam 
~malls were active, but the inferiors were readily available 
and were dull. 





NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel Trade.—The demands now being made 
on the various Scottish steelworks are greater than ever 
and cover practically all classes of steel material. The 
demand for plates of all descriptions is particularly heavy 
and plate mills are being kept running at full capacity. 
There is a steadily increasing demand for special steels 
for armaments and a most satisfactory output is being 
maintained. Structural sections are moving freely. 
Black-steel sheet makers are fully employed on Govern- 
ment work. The raw material position is fairly satis- 
factory, but although light steel scrap is plentiful, heavier 
qualities are still somewhat scarce. The following are 
the current quotations : 
per ton; ship plates, 161. 3s. per ton; sections, 151. 8s. 
per ton; medium plates, 4 in. and thicker, rolled in 
sheet mills, 211. 15s. per ton; black-steel sheets, No. 24 
gauge, 227. 15s. per ton; and galvanised corrugated 
=heets, Ne. 24 gauge, 261. 2s. 6d. per ton, all for home 
delivery. 

Valleable-Iron Trade.—The malleable-iron works in 
the West of Scotland are being kept running steadily, 
but makers are not experiencing any special rush for 
deliveries. At the moment, plants generally are capable 
of a much larger output. The re-rollers of steel bars are 
only moderately well employed and could easily deliver 
a much larger tonnage as they are well supplied with 
semies. Market quotations are as follows :—Crown bars, 
15/. 128. 6d. per ton; 
No. 4 bars, 131. 17s. 6d. per ton; and re-rolled steel 
bars, 171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Active conditions continue 
in the Scottish pig-iron trade and a full output is being 
maintained. The demands of steelmakers are of a 
pressing nature and deliveries of hematite and basic 
iron are urgently required. 
of iron is also good. The raw material position is satis- 
factory. To-day’s market quotations are as follows :- 
Hematite, 61. 18s. 6d. per ton, and basic iron, 61. 0s. 6d. 
per ton, both delivered at the steelworks ; foundry iron 
No. 1, 61. 58. 6d. per ton, and No. 3, 61. 3s. per ton, both 
on trucks at makers’ yards. 





EMPLOYMENT OF WOMEN IN STEELWORKS.—In the 
electric-arc furnace department of a large steelworks in 
Wales, women are operating a 25-ton overhead electric 
crane which conveys the ladle of molten metal from the 


furnace to the casting pit where the metal is poured into | 


ingot moulds. 

INSURANCE UNDER BUSINESS SCHEME, WAR DAMAGE 
AcTt.—The Board of Trade have decided, with the 
approval of the Treasury, that the premium payable 
under the Business Scheme, War Damage Act, 1941, 
Part Il, for the whole year to September 30, 1943, shall 
not exceed 11. per cent. For the period of six months 
up to March 31, 1943, the rate of premium will be 10s. per 
cent. and will be payable in one sum. The rate of 
premium for the subsequent six months will be deter- 
mined in March next and will not exceed 10s. per cent. 


| 


Boiler plates, 171. 12s. 6d. 


Business in foundry grades | 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Satisfactory deliveries of raw 
materials are enabling iron and steel producers to main- 
tain the tonnage output near the record level and to 
deal adequately with the heavy demands of the war 
industries. After meeting requirements of national 
importance, however, very little tonnage is available for 
other purposes. Imports of high-grade foreign ore still 
remain below the desired level, but the shortage is being 
overcome by the use of native ironstone. The supply of 
pig iron is sufficient for all requirements, but in some 
cases consumers have to use qualities to which they are 
not accustomed. Deliveries of semi-finished iron and 
steel are good, and the supply of most finished commodi- 
ties is sufficient for essential requirements. Conditions, 
however, still confine commercial transactions within 
very narrow limits. 

Cleveland Iron Trade.—Supplies of forge and foundry 
pig iron are in excess of current needs, but the make of 
Cleveland foundry qualities is irregular and light, although 
ample parcels of Midland brands are readily obtained for 
use in this area. 

Basic Iron.—The situation in the basic-iron branch of 
trade continues satisfactory. The output is maintained 
at a level that is adequate for the heavy requirements 
of the local steelworks and enables occasional small 
additions to be made to the emergency stocks. 

Hematite.—There is no new feature in the hematite 
industry.. There is little prospect of a material increase 
in the limited make, but producers are able to cover 
the essential needs of their customers and the extensive 
use of substitutes enables the requirements to be met. 
The careful control of distribution is proceeding smoothly. 
The output of refined iron is rapidly taken up, largely 
for use in place of hematite. 

Blast-Furnace Coke.—Business in Durham blast- 
furnace coke is quiet. The supply is plentiful and the 
consumption heavy, but local users are as extensively 
covered as they consider necessary. 

Manufactured Iron and Steel.—While re-rollers are 
receiving increased deliveries of semi-finished iron and 
steel, they have occasionally to draw on reserves and 
would welcome further supplies, particularly of steel bars 
and blooms. Manufactured-iron producers are actively 








employed in the departments turning out heavy commo- 
dities and steelmakers are also fully occupied. The | 
make of special steels has been increased to an extent 
that covers the heavy needs of the armaments factories, | 
and every effort is being made to deal with the demand 
for shipbuilding requisites. Structural-steel manufac- 
turers are busy after a brief period of slackness, and sheet 
makers have substantial contracts to execute. Railway 
material and colliery’equipment are still in great demand. 

Scrap.—Most grades of iron and steel scrap are plentiful 
and slow of sale, but good heavy steel is still wanted in 
large quantities. 


| 








| 

EXTENSION OF THE AIRGRAPH SERVICE.—The Post- 
master-General has announced that, with the co-operation 
of the Service Departments and the British Overseas 
Airways Corporation, the Airgraph service has been 





No. 3 bars, 131. 128. 6d. per ton ; j made available for the use of civilians in Kenya and | pipes 
| Uganda, Tanganyika Territory, Zanzibar, N. and s. | 


| Rhodesia, Nyasaland, South Africa, Mauritius and Iraq. 


Personnel of H. M. Army and Royal Air Force in these | 


| areas, and Madagascar, and personnel of H.M. Ships in 
South African waters and of Merchant Navy vessels 
| using ports in the above-mentioned countries can also 
make use of the new arrangements. The charge for 
| Airgraph Jetters addressed to personnel of H.M. Forces 
| and of the Merchant Navy is 3d., and for those addressed 
to civilians 8d. 

' — —_ 

| [INSTITUTION OF CIVIL ENGINEERS OF IRELAND.—In 
order to encourage the younger members of the Institu- 
tion of Civil Engineers of Ireland to prepare papers for pre- 
| sentation at meetings of the Institution, the President, 
Mr. T. J. Monaghan, B.Sc., has offered a medal to be 
awarded to the author of the best paper submitted by a 
young associate or student during the session 1942-43. The 
age limit for associate members is 30 years on January 1, 
1943, and papers. which should be original communica- 
tions, need not exceed about 2,500 words in length ; 
at the outset, diagrams need only be in sketch fosm. The 
choice of the subject is left to the competitor, but it is 
suggested that the paper may describe an experimental 
engineering problem investigated by the author, or the 
construction or reconstruction of some work. Papers of 
specialised mechanical or electrical interest are equally 
suitavle, and a detailed description of a small job may be 
more acceptable than an outline treatn.ent of a larger 
work. Papers should be in the hands of the Revistrar 
ioe the Institution, 35, Dawsen-street, Dublin, by Murch 
31, 1943: 








NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


JUNIOR INSTITUTION OF ENGINEERS.—-To-night, 6 p.m., 
39, Victoria-street, Westminster, 8.W.1. Informal Meet- 
ing. ‘‘ My Place in the Institution, from the Point of 
View of an Ordinary Member,” by Mr. Robert Lowe. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
September 26, 2.30 p.m., The Engineers’ Club, Albert- 
square, Manchester. Opening Meeting. (i) Presentation 
of Awards. (ii) Presidential Address, by Mr. H. L. 
Butterworth. 

INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduates’ Section: Saturday, September 26, 3.30 p.m., 
Storey’s-gate, St. James’s Park, Westminster, S.W.1. 
Informal Meeting. (i) Discussion of the Section’s activi- 
ties during the coming session. (ii) Discussion of an 
engineering subject of topical interest. North-Western 
Branch ; Saturday, October 3, 2.30 p.m., The Engineers’ 
Club, Albert-square, Manchester. Meeting in conjunction 
with the Manufacture Group. “ Milling Cutters and 
Small Tools,”’ by Mr. 8. N. Brayshaw. 

IRON AND STEEL INSTITUTE.—Wednesday, September 
30, 6.30 p.m. The Engineers’ Club, Albert-square, 
Manchester. Joint Meeting with THE MANCHESTER 
METALLURGICAL Society. ‘“‘ The Work-Hardening and 
Ageing of Steel,” by Professor J. H. Andrew and Dr. 
H. Lee. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, 
October 1, 5.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Opening Meeting. Inaugural Address by the 
President, Professor C. L. Fortescue. South-Midland 
Students’ Section: Thursday, October 1, 6.30 p.m., The 
James Watt Memorial Institute, Great Charles-street, 
Birmingham. Opening Meeting. Address by the chair- 
man of the Section, Mr. W. E. Deaman, on “ A Technical 
View of Modern Production.” 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Mr. Oliver Lyttelton, Minister of 
Production, made some complimentary remarks to those 
engaged in the production of armaments when he visited 
one of the largest engineering plants in this district, 
though he also stressed the need for sustained and even 
increased effort. At all the steel and engineering works 
of this area production is in full swing. There is a heavy 
run on basic and acid steel, while crucible and high- 
frequency furnaces are supplying very large quantities 
of special alloy steels, which are in ever increasing 
demand. The plant for the manufacture of these steels 
bas been extended repeatedly, but it is likely that still 
more plant will have to be installed. There is a heavy 
production of high-class steel wire and cold-rolled strip 
and, to meet the numerous industrial and technical 
applications, a wide range of grades and tempers is 
required. An improved demand is reported for light 
structural steel. Local works are specialising in al- 
vanised tanks and cylinders, including calorifiers, air 
receivers, and welded vessels of all kinds. More orders 
have been placed for overhead cables and compressed-air 
Transport undertakings are taking electric lamps, 
armature coils, commutators, and copper rings. Makers 
of machine tools have well filled order books, and the 
heavy run on micrometers and other fine-measuring tools 
continues. A feature of the business arising from the 
defence services is the demand for portable fire pumps of 
low petrol consumption. An expanding business is 
reported in insulating materials to reduce the heat losses 
from furnaces, kilns, and other plants. 

South Yorkshire Coal Trade.-—The house-coal position 
is appreciably easier. For the first time for many 
months, merchants have insufficient business on their 
books to permit of the full use of their lorries. Most 
householders are now fairly well stocked with coal and 
coke, and reserves at depots are being built up. Schemes 
are in preparation to ensure a more equitable distribution 
between one district and another during the winter 
months. There is little change in the industrial position. 
Full deliveries are being made for manufacturing and 
transport purposes, and public-utility concerns are 
endeavouring to add to their reserves. Blast-furnace 
coke is a strong feature and central-heating grades are 
attracting more attention. 





INDUSTRIAL OVERALLS.—The Making of Civilian Cloth- 
ing (Restrictions) (No. 12) Order, 1942, has been amended 
by a new (No. 12) (Amendment) Order, 1942 (S.R. and O. 
1942, No. 1859, price 1d.). This postpones the date on 
which industrial overalls must be made solely in accord- 





| ance with War-Emergency British Standard Specification 
| B.S./B.0.T. 4, until Wednesday, October 14. 
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ENGINEERING. 


Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 





We desire to call the attention of our readers to 


the fact that the above is the 


ic Journal and other 
tes ( similar titles. 


CONTENTS. 


| PAGE 
| 


Apparatus for Particle Size Analysis (/llus.) 241 
| Foremanship Development in Great Britain 243 


| Literature.—Aircraft Welding. Blue-Print Reading 


| Simplified 243 
address of our Regis- | _ ~!™I : ; 
tered Offices, and that no connection exists to Notes from North America 244 
publications bearing some- | Locomotive Modernisation in Uruguay (JIlus.) 245 
| Portable Jig-Boring Equipment (J//lus.) 246 


TELEGRAPHIC “ ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
Te.urHone NuMBER—TEMPLE BAR 3663 (2 lines). 








SUBSCRIPTIONS, HOME AND FOREIGN, 


‘ENGINEERING ” may be ordered from any | 


newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
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| decision to remove plant for scrapping. 


East, West and Mid-Lothian, and the county 
boroughs of Bristol and Leeds. The present Order 
is in the same terms, but extends the survey to all 


| premises in Great Britain which are assessed for 


tax under Schedule A or which are subject to 
valuation for rating. Occupiers of such premises, 
where there is scrap metal to the specified quantity, 
must inform the Ministry of Works and Planning 
within 30 days after September 21, or within 30 days 
of any subsequent date on which such an-amount 
of metal may be accumulated. The return is to be 
made on a form to be obtained from “Scrap Re- 
covery,” Ministry of Works and Planning, Sanc- 
tuary-buildings, Great Smith-street, London, 8.W.1. 
The Order defines ** scrap ” as “* any metal—ferrous 
or non-ferrous—other than aluminium or magnesium 
or their alloys, which is or forms part of any building, 
structure, plant or article which is disused, obsolete 
or redundant, or otherwise serving no useful pur- 
pose.” The return is divided into three sections, 
covering respectively loose scrap, fixed scrap (such 
as machinery, plant, etc.), and reserve or standby 
plant. It is important to note that the occupier of 
the premises must make the return, even though he 
may not be the owner of the metal. 


This very comprehensive classification may rea- 


|sonably cause concern among owners of plant 


which, though not immediately in use, may become 
necessary in the future should circumstances 
change; but we understand that there is no 
intention to take as scrap any valuable plant which 
it is important to preserve for post-war use. Appa- 
rently no return is required of plant belonging to 
firms which have been “concentrated” by the 
Board of Trade or the Ministry of Food, nor will 
it be requisitioned. In every case, too, the owner 
of plant will have the right to appeal against the 
Returns 
are not required, either, in respect of machine tools 


| covered by the Control of Machine Tools (No. 9) 


SALVAGE. 


DurInG the past few weeks, there have been | 
indications of increasingly intense efforts for the | 
recovery of materials which, in the ordinary course, 
are in such generous supply that the replacement of | 
natural wastage calls for no special effort or even | 
for particular economy in their use. The paper | 
position, of course, is now generally appreciated, 
and the collection of waste paper has become a 
routine procedure in every township possessing 
any organisation for the removal, sorting and 
disposal of refuse. Tins and bones, also—both 
essential to the full maintenance of the war effort— 
have their special receptacles in the municipal 
dustcart ; and the removal of railings has brought 
home to the public in general the fact that scrap 
iron and steel are as necessary as new ore to the 
maintenance of a sufficient output of ferrous metal. 
The conquest by Japan of the principal sources of 
supply of tin and rubber has had repercussions the 
world over, and the urgency of these problems also 
has been forcibly impressed on every man in the 
street by the immediate effects, notably on motor 
transport. 

Although so much has been accomplished, how- 
ever, by voluntary action and by the imposition of 
various controls, the need for greater supplies of 
scrap continues undiminished and it is becoming 
evident that still more intensive efforts must be 
made to provide, in particular, the necessary metals, 
ferrous and non-ferrous, to maintain the war indus- 
tries at their full output, and there is likely to be a 
general appreciation of the comprehensive terms 
of the Order (S.R. and O. 1942, No. 1723) recently 
made by the Minister of Works and Planning, 
making compulsory the disclosure of all accumula- 
tions of scrap metal, amounting individually to 
three tons or more, which may be deemed to be 
serving no useful purpose in its present situation. 
Why the matter should be handled by this particular 
Ministry and not by the Ministry of Supply is not 
obvious, but the important thing is that it should 
be done and that prompt action should be taken | 
on the information obtained. 

It will be recalled that a similar Order (S.R. 
and O. 1942, No. 761) was made in May, and was 
applicable to the London Civil Defence Region, the | 
counties of Essex, Dorset, Nottingham, Monmouth, ' 
. 


| Order and the Control of Machine Tools (Cutting 


Tools) (No. 1) Order, 1942, or any amending Orders ; 
where returns have been made already to the Iron 
and Steel Control under the Industry (Records and 
Information) (No. 1) Order, 1940, or (No. 2) Order, 
1941; or if the metal forms part of the standby 
plant held in reserve by public utility undertakings 
and which is essential for the fulfilment of their 
statutory obligations, or necessary for civil defence 
requirements. 

On the face of it, this Order appears to cover the 
possible field of scrap metal recovery fairly compre- 
hensively, but it has the defect of much other 
war-time legislation, of placing almost unlimited 
power of confiscation, or at least of the threat of 
confiscation, in the hands of the uncertain number 
of minor officials who must put it into effect, and 
who are likely to appropriate first the material 
that lies nearest to hand, irrespective of its nature. 
This tendency has been much in evidence in the 
collection of iron gates and railings, as corre- 
spondence in the Press has made clear on many 
occasions. Frequent suggestions have been made 
that the steel poles of the Belisha beacons should 
be scrapped, and the question was recently raised in 
Parliament. The reply was that the amount of 
metal involved was small, and would not justify 
the labour of colleeting and of making good the 
pavements. This appears open to doubt, to say 
the least, and the argument in this case is certainly 
applicable with much greater force to many 
instances of the removal of railings, where no such 
objection has been raised. The present occasion, 
in fact, does provide an excellent opportunity to 
reduce the superfluity of poles and standards which 
now disfigure many urban thoroughfares, especially 
in the big industrial centres, by combining their 
functions wherever possible and removing those 
which thus become redundant. 

The new Order also constitutes a direct threat to 
the few examples of early machinery that have 
survived the operations of previous generations of 
scrappers. If it is essential to the national welfare, 
for example, that the only Newcomen engine 
remaining on its original site and in working order— 
that at Elsecar, outside Sheffield—should be 
destroyed, then it will have to be sacrificed ; but 
there is no justification for scrapping it while any 
sources of ready-made scrap are still unexplored. 
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This particular engine is cited merely as a hypo- 
thetical example, for we believe that its preserva- 
tion could be rightly claimed on the ground that it 
is “standby plant”; not so many years ago, 


indeed, it had to be set to work to pump out the pit | 
| 


in which its modern centrifugal successor had 
broken down. There are other examples of ancient 
millwrights’ work, however, which will certainly 
disappear if active steps are not taken to prevent 
their dpmolition, and will contribute nothing to 
the war effort that can be regarded as adequate 
compensation for their loss. There ought to be, 
indeed, some overriding clause in this sweeping 
Order, exempting plant of recognised technical 
interest, though it must be admitted that the 
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'CONTRACT PRICE ADJUST- 
MENTS. 


In the documents covering contracts of any 
| importance, it is quite usual to insert a clause per- 
| mitting price adjustment to cover rises or falls in the 


costs of material, labour or transport which may | 


occur after a contract has been placed and before 
its completion. Such clauses also frequently cover 
cost changes which may be caused by new, or the 
| modification of existing, statutory obligations. In 
| the standard couditions of contract of the British 
Electrical and Allied Manufacturers Association, 





price adjustments are allowed up to the date at 
which goods are dispatched by the manufacturer, 
or, if erection is included, up to the completion of 
the work. The possibility of making adjustments | 
for changes which cannot be foreseen by anyone 
If the various scrap-collecting organisations now | preparing a tender is important at any time, but its 
maintained or encouraged by the Government are importance has been greatly accentuated by the | 
to meet with the whole-hearted support that is| conditions now ruling. , , 
desirable, it is very necessary that they should} The magnitude of the issues involved in this | 
concentrate first on clearing away every vestige of | matter is illustrated by the facts that since Septem- 
what the public, individually and collectively, have | ber, 1939, basic wages for adult male labour of the 
already agreed to regard as scrap. Only when this | class concerned in engineering contracts have risen | 
has been done should they begin to manufacture | hy 20 per cent. and the price of intermediate pro- 
scrap by impounding material and plant which, if | ducts, based on the Board of Trade index, by 50 per 
the need were less urgent, its possessors would have | cent. The period between September, 1939, and | 
preferred to retain. The official exhortation to/| the present day is in no way exceptionally long for 
surrender rubber doorstops, for example, loses | the duration of say a large power-station contract, | 
much of its force while old motor-car tyres are to! and it is clear that unless adjustment were per- 
be seen all over the country in ditches and ponds, | mitted, grave injustice might result to a contractor | 
and no attempt is made to retrieve them. The| and he might well find himself unable to complete 
householder, whose wrought-iron gates—expensive | the work he had undertaken. Although the broad 
out of all proportion to the amount of metal ir | principle of this matter may be stated in simple | 
them—have been removed without more formality | terms, the application of adjustment in any par-| 
than the insertion of a general notice in a local | ticular case involves many issues and much detail | 
paper, is not likely to be well disposed towards a| and unless a basis of procedure is clearly laid down | 
salvage “ effort’ which appears to ignore dumps | jn the original documents, price modification is | 
of old motor cars and even the collections of scrap | jikely to lead to much argument and delay. 
that have been made in response to earlier appeals. The added importance which this subject would 
The recovery of turnings, borings and other pro-| attain under war conditions was realised by the 
cess scrap in engineering works is now normally | Council of the British Electrical and Allied Manu- 
so well organised as to be purely a matter of routine, | facturers’ Association immediately at the com- 
but this does not apply to many of the small work-| mencement of hostilities and members of the 
shops and garages that are engaged in war work | Association were recommended to adopt the stand- 
as sub-contractors. In many instances, such estab- | ard B.E.A.M.A. clauses in contracts entered into 
lishments are too small to be able to keep their| during the war. These clauses are in general terms | 
scrap under cover, and it can be seen by any/and it was found that some purchasers contended | 
passer-by, rapidly deteriorating in the open air.| that something more specific was necessary. To| 
Neglected heaps of this kind can easily nullify the | meet this point of view, formule were devised to| 
most persuasive propaganda and ought to be cleared | be used in conjunction with the standard clauses | 
for psychological reasons, if for no other. and to be included in all tenders. This arrange- 
It has been repeatedly stated by official spokes- | ment operated for some time, but in October, 1941, | 
men that the need for scrap is urgent, and those the Council of the Incorporated Municipal Electrical | 
who have the technical knowledge to appreciate | Association, which represents an important body of 
the circumstances are fully aware that the need is| purchasers, suggested that modification of these 
not being exaggerated. What is required is the | formule was desirable in order to make their 
co-operation of everyone in the country, but this | application more generally equitable. 
co-operation is not likely to be more than half-| The matter was dealt with by the appointment 
hearted in the absence of a clear indication that | of a joint committee of the Incorporated Municipal 
the sponsors of the campaigns are themselves doing | Electrical -Association and the British Electrical 
their utmost to collect the genuine scrap and are | and Allied Manufacturers’ Association which was 
not merely following the easy course of collecting| given the task of drafting new agreed formule 
only the big consignments and such items of private | designed to remove any anomalies. The recom- 
property as can be acquired without arousing | mendations made have now been agreed to by both 
concerted opposition. Before long, it is to be|the I.M.E.A. and the B.E.A.M.A. as suitable for 


composition of such a clause presents problems of | 
considerable difficulty if iconoclasm is to be pre- 
vented while avoiding the unnecessary preservation 
of a great deal of unwanted material. 


| 


| 


| of tender.” 
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mercial operation or taking over is to be use.! in th. 
calculation, except in the case of contracis oye 
50,000. in value when the date at which the play: 
|is ready for dispatch is again used. Neither thi, 
| clause, nor that relating to material, are to jp 
| applied if the sum concerned is less than 101. or | pe; 
| cent. of the contract price, whichever is the gre.:ter. 
| The rate of pay from which rises are to be re: koned 
| is taken as 67s. per week at September, 1939. This 
|is made up of a basic rate of 45s. per week, plus , 


| national bonus of 20s. per week which was ap) licab): 
| to all adult male labour at September, 1939, plus , 
special time-worker’s bonus of 2s. per week. The 
| basic rate for adult male labour naturally vari-s with 
| the type of worker and, in many cases, also with the 
| district, but 45s. has been agreed as a fair repr 
| sentative figure. Since September, 1939, there haye 
| been three wage awards. The first was 5s. pe: 
commencing on February 19, 1940; the second 
3s. 6d. per week beginning with the first full-pay 
period after January 20, 1941; the third was 5s, , 
week after December 10, 1941. These three add 
tions bring the rate of pay ruling on August |, 1942 
to 80s. 6d. per week. 

For making allowances to meet changes ii the 
costs of materials “the price quoted shall |, 


Week 


| adjusted at the rate of 0-45 per cent. of the pric 


quoted for each 1-0 per cent. by which the Index 
Figure for Intermediate Products, last published iy 
the Board of Trade Journal before the date whic! 
is one-third way between the date of order and the 
date when ready for dispatch, is above or below 
that Index Figure last published before the dat 
The clause again refers to contracts 
excluding erection. As in the case of labour costs 
when erection is included the date when the plant 
is ready for commercial use, or taking over, is to by 
employed unless the contract has a value of over 
50,0001. when the date when the plant is ready fo 
dispatch is to be used. It is ruled that a * plant 
shall be deemed to be ready for commercial use ever 
though certain minor matters which do not affect 
the use for which the plant is intended remain to lx 
completed.” 

The importance of the clauses relating to materia 
costs has already been indicated by our statement 
that since September, 1939, a rise of some 50 per 
cent. has been shown. Based on a figure of 1 
for the year 1930, the Board of Trade Index for th: 
costs of intermediate products had risen to 1(4-\) 
in August, 1939, and by September of that year to 
113-3. In July, 1942, the figure was 169-2 
Characteristic intermediate values were 128-1 i 
January, 1940; 161-4 in January, 1941 ; 
167-8 in January, 1942. The curve connecting the 
gradually rising values is fairly steep over the first 
months of the war but of late has more near\\ 
approached the horizontal, although at July of this 
year it was still rising. 

The percentage figures by which the bearing of 
rises in labour and material costs on individual cor 
tracts have been determined were arrived at after 
careful analysis of a number of actual results and ar 
considered to form an adjustment basis fair to both 
parties. The British Electrical and Allied Manu 
facturers’ Association has, however, given an assur 
ance to the Incorporated Municipal Electrica! 
Association that it will be willing to reopen negotia 


and 


expected that a drive will be made to obtain small 
articles of brasswork, as was done by Lord Beaver- 
brook in the case of aluminium cooking utensils. 
A call for rubber has been made; though the 
extent of the response has not been disclosed, it 
does not appear to the casual observer to be notably 
enthusiastic. The need for paper has not diminished, 
but here again the seemingly wasteful use of paper 
by many Government departments does not en- 
courage the public at large to regard it as the 
essential war material that it is in fact. Throughout 
all the salvage campaigns except, perhaps, that for 
the recovery of bones and waste food products, 
there has been a failure to appreciate the importance 
of developing the right frame of mind in every 
member of the public, by allowing no item of scrap 
to lie unused and obviously spoiling. To this 
extent, the new Order of the Ministry of Works 
may be welcomed ; but the moral effect of collecting 
the three-ton lots will be largely negatived if the 


smaller lots are still neglected, as in the past. 





use in contracts governed either by the Standard 
B.E.A.M.A. Conditions of Sale or the Institution 
of Electrical Engineers Model Forms of General 
Conditions. The formule adopted specify the | 
method by which the rise or fall of costs of labour 
or material are to be computed and the bases from 
which they are to be calculated. 

For calculating price adjustments rendered | 
necessary by changes in labour costs, the formule 
rule that “for any variation in the rates of pay of | 
adult male labour accepted nationally by the | 
Engineering and Allied Employers National Federa- | 
tion ruling at the date of tender the price quoted | 
shall be adjusted at the rate of 0-4 per cent. of the | 
price quoted per 1-0 per cent. variation in such | 
rates multiplied by that fraction of the total time | 
from the date of order to the date when ready for | 
dispatch, which had not expired at the date of | 
such variation.’ This clause refers to contracts | 
which exclude erection; when the work includes 
erection, the date when the plant is ready for com- 


tions if experience gained from the operation of the 
formule shows that any change is desirable. The 
arrangement arrived at sfmplifies the method of 
calculating any necessary variation in contract 
prices and by providing for specific and readily 
obtainable data from which rises in labour and 
material costs are to be calculated makes it easy 
for the validity of any claim to be checked by the 
purchaser. The text of the new clauses has been 
circulated to members of the Incorporated Municipal! 
Electrical Association and the British Electrical and 
Allied Manufacturers’ Association, and to facilitat 
the application an explanatory article is to appear 
in the September issue of the Beama Journal. A 
substantially similar article will also appear in the 
Imea Journal. Although wages rates and the Board 
of Trade indices are public information they are not 
necessarily readily available either to manufacturers 
or electric supply authorities, and accordingly it is 
intended to publish them monthly in each of these 
two journals. 
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NOTES. 
WAGES IN THE ENGINEERING TRADES. 

THe attempt of President Roosevelt to establish 
price * ceilings ’’ in the United States in the endea- 
your to check inflation will be watched with par- 
ticular interest in this country also, especially by 
those who have observed with concern the succession 
of wage increases that have been granted since 
ices of virtually all essential commodities became 


pr 
subject to Government control. One of the latest 
claims, that of the Amalgamated Engineering 


Union, has attracted particular attention because 
it has been forced on the Executive of the Union by 
the rank and file of the members, in the face of 
considerable opposition, including that of the 
President, Mr. Jack Tanner. The decision to make 
the claim was reached at the annual delegate meet- 
ing held at Blackpool in June, although, we under- 
stand, it reached the Engineering Employers’ 
Federation officially only some ten days ago, in the 
form of a request for an early conference to discuss 
the matter. The subjects for discussion are three 
in number; namely, a general application for an 
all-round increase of lls. a week, an increase o 
one-third of the present basic rates for all time 
workers, and the restoration of the conditions obtain- 
ing prior to June, 1931. On the authority of two 
members of the National Executive of the A.E.U., 
who spoke at the Blackpool meeting, the annual 
cost of the total claim, if conceded, would probably 
exceed 100,000,0001.; and some two million em- 
ployees would receive increases of about 35s. a 
week each, which would represent over 180,000,0001. 
if the increased wages were drawn uninterruptedly 
for a full year. It is early to discuss what may be 
the outcome of the situation, which presents a 
number of complications arising out of the terms of 
existing agreements for negotiation and of the legis- 
lation specifying the war-time powers and procedure 
of the Ministry of Labour and other Departments 
likely to be affected ; but it may be pointed out at 
once that the claim is, in effect, one for a subsidy 
to the engineering trades at the expense of the 
nation as a whole, since practically the entire 
engineering industry is now working on Government 
account and, as the Chancellor of the Exchequer 
pointed out in a recent speech, something like 85 
per cent. of the purchasing power of the community 
is now in the hands of those whose incomes do not 
exceed 5001. per annum. 


British NAVAL REPLACEMENTS. 


Mr. A. V. Alexander, First Lord of the Ad- 
miralty, speaking at Sheffield on Sunday last, 
September 20, made the gratifying statement that 
the naval losses incurred by the British fleet during 
the 2} years that have elapsed since the German 
conquest of France have been fully made good in 
all four of the important categories of capital ships, 
aircraft carriers, cruisers and destroyers. The First 
Lord’s disclosure was naturally phrased in cautious 
terms and it is not quite clear whether, in saying 
that the destroyer losses had been ‘‘ more than 
replaced,” he was including as part of the replace- 
ment the “ fleet of corvettes’ to which he next 
referred ; but it was at least evident that the 
numerical strength of the Royal Navy—Mr. Alex- 
ander was alluding specifically to British losses and 
accessions—has not been reduced by the severity of 
the long ordeal to which it has been exposed. During 
the period of which he spoke, Britain has lost four 


capital ships (two battleships and two battle- | 


cruisers), four aircraft carriers, 22 cruisers, and 
more than 70 destroyers, these totals including the 
losses sustained by the Dominion navies. The 
replaced capital ships, of course, were well in hand 
at the outbreak of war, as also were many of the 
cruisers and destroyers; and, remembering the 
efforts made by the shipyards during the last war, 
it is not by any means impossible for the same yards 
to have made good the losses of the remaining 
cruisers and destroyers without calling in, as was 
done then, the aid of merchant-ship yards not 
normally engaged on Admiralty work of any kind. 
Presumably, therefore, the corvettes are not to be 
regarded as substitutes for any of the destroyers, 
even though, on convoy work, they are engaged on 
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 sianlinn duties. In addition to the warships men- | building-research departments of the Government, 
tioned, the First Lord referred to the ‘* hundreds of | the British Standards Institution and the Building 
landing craft’’ that had been constructed, and | Industries National Council. These bodies, having 
assured his audience that the Navy had ‘ grown | reached complete agreement on the principles 
j}and grown’”’ to an extent that might have been involved, hgve nominated the following permanent 
| thought impossible, in spite of the many other | representatives :—Royal Institute of British Archi- 
| demands upon the shipyards. 5 tects, Messrs. H. M. Fairweather and E. Berry 
Webber ; Institution of Civil Engineers, Lieut.-Col. 

MutvaL-Arp SCHEME FOR SMALL TOOLS. |C. M. Norrie, D.S.O., and Mr. H. J. F. Gourley ; 


In order to provide for an even distribution of | Institution of Electrical Engineers, Messrs. J. R. 
Institution of 


cutting tools and to render any surplus tools avail- Beard and P. V. Hunter, C.B.E. ; 

able for immediate use, the Controller General of Mechanical Engineers, Colonel 8. J. Thompson, 
Machine Tools instituted a nation-wide survey of D.S.0., and Dr. H. L. Guy, F.R.S. ; Institution of 
cutting tools in 1941. For this purpose a survey | Municipal and County Engineers, Messrs. E. J. 


organisation, consisting of a voluntary working com- | Elford and J. H. Melville-Richards ; oy - 
ack anc 


mittee under the chairmanship of the Machine-Tool | Structural Engineers, Messrs. F. J. eu Re 
Control Area chairman, was constituted in each of | &- B. R. Pimm ; Incorporated _ Association of 
the 12 regions into which the United Kingdom of | Architects and Surveyors, Messrs. E. W. Mackenzie 
Great Britain and Northern Ireland had been and J. E. Swindlehurst ; the Building Industries 
divided. At the conclusion of the survey, mutual- | National Council, Mr. R. Coppock, ( -B.E., and 
aid exchanges were inaugurated as the result of a | Major V. Lefebure a and the British Standards 
proposal and trial in the Midland Region. Dis- | Institution, Messrs. C. le Maistre, ¢ -B.E., and P. 
tributors and users of cutting tools were invited to | Good, ( -B.E. In addition, the Ministries of Health, 
attend meetings, held in different districts in each | of Home Security and of Ww orks and Planning, and 
region, and to give information regarding tools in | the Building Research Station will have assessor 
which they were in immediate and most urgent need | members. Sir ( lement Hindley has been ap- 
and also to furnish particulars of tools which they | pointed chairman of the Committee, the offices of 
were prepared to loan or sell to other firms which | which are at Lambeth Bridge House, London, 
might be suffering from a shortage of them. The two | 5-E.1. The second announcement made by the 
parties to the transfer of tools were put into direct Ministry of Works and Planning relates to the 
contact, and, apart from a note of the transaction, | tng up of a Standards Committee. When the 
no official paper work was involved. The immediate Directorate of Post-W = Building was set up in the 
success of the scheme resulted in the gradual exten- Autumn of 1941, a Standards ( ommittee was planned 
sion of mutual-aid exchanges throughout the United | #5 4" essential part of the organisation. Last 
| Kingdom and there are now, in each region, standing month it was decided that the time had come for 
cutting-tools committees presided over by the | this Committee to be set up and it has m1 been 
Cutting-tools Area chairman and attended by whole- | convened by the Ministry of W orks and I lanning. 
time cutting-tools officers. With the introduction | The Committee, which held its first meeting on 
of the Cutting Tools Order (S.R. and O. 1942, | August 26, is presided over by Mr. Sydney Tatchell, 

| F.R.1.B.A. Every type of standard applicable in 


No. 77), which came into force on January 31 last, | © ***-” , S hilt . . 4 
however, the return of surplus stocks of tools was | building will come withif?the Committee's scope. 


made compulsory and, as a result, the Machine-Tool | 
Control is now in possession of general data regarding | 
the surplus tools available in all regions. The| A critical examination of the advantages and dis- 
returns have been classified and indexed and, with | advantages of different types of rail cars was the 
the object of putting the mutual-aid organisation | principal theme of the Chairman’s address delivered 
on a more unified and still more efficient basis, a| by Mr. N. L. Ablett, Wh.Ex., M.1.Mech.E., to the 
new procedure :has been evolved. This is explained | Junior Institution of Engineers, in London, on 
in regional booklets issued by the Machine-Tool | Friday, September 18. Apart from a few examples 
Control, 35, Old Queen-street, London, S.W.1.|in the ‘seventies of the last century, notably in 
Briefly, the usual procedure followed at exchange | Belgium, said Mr. Ablett, there had been two 
meetings will remain unaltered. If, however, @) periods in which railcars had been extensively 
demand cannot be satisfied within a region, particu- | introduced. The first was at the beginning of the 
lars of it will be sent to the Machine-Tool Control | present century, when many self-contained steam 
headquarters, where the records of surplus stocks | cars were put into service, both in England and 
will be consulted. Should it still not be possible to| on the Continent, in the endeavour to counteract 
satisfy the demand, the Control will either place an| the competition of tramways for short-distance 
order for the tools or will circularise the mutual-aid | passenger traffic in and near large towns. The cars 
centres in all regions. Similarly, offers of surplus| were either single coaches, or two coupled per- 
tools made at mutual-aid meetings will be recorded manently together, and provided with a power 
at regional centres and at the headquarters of the | unit, in place of one end bogie, which was really 
Machine-Tool Control. a small locomotive. It was hardly more economical 
| than an ordinary locomotive, and by about 1908, 
|this type was virtually abandoned. The second 

Two announcements of some significance at the | period began soon after the termination of the last 
present time and also in the post-war years have | war, the necessary stimulus being supplied on this 
| been made by the Ministry of Works and Planning. occasion by the general increase in railway operating 
| The first is to the effect that the Ministry have now | costs, and the intense competition of motor cars 
completed their arrangements for the committee | and motor "buses on improved dustless roads. This 
established to co-ordinate technical practice in the | period was much more prolific in types and in 
different branches of civil engineering, public works | numbers of rail cars in operation, and progress was 
and building. This committee, which has been| only interrupted by the outbreak of war. The 
| established in collaboration with the Ministry of advantages of the light railcar over the normal train, 
Health, is called the Committee for Codes of Practice |Mr. Ablett continued, were chiefly due to the 
in Civil Engineering, Public Works and Building. | higher power/weight ratio, permitting quick accele- 
It will deal with post-war as well as with war-time | ration, higher overall speeds, and a more frequent 
| activities and its object will be to direct the pre- | service ; the control being from either end, there was 
| paration of codes setting out how all materials can | no waste of time in shunting at terminals ; and the 
|best be applied to the task in hand. These will | overall running cost was much less than that of an 
| be codes of good practice, aiming at increased | engine and train. The disadvantages were the 
efficiency in constructional and other work and at | limited capacity ; lack of provision for overloads, 
/economy in labour and material. The Committee, | unless the construction was heavy enough to enable 
| however, will have no power to lay down obligatory | a trailer to be hauled—in which case, the accelera- 
| requirements of any kind, and, while its first concern | tion suffered unless a larger power unit was fitted ; 
will be to satisfy the immediate need for certain|and the fact that, where internal-combustion 
| individual codes its ultimate object is the creation |engines were employed, the torque was least at 
|of a comprehensive code for civil engineering and | low speeds, when the conditions of traction required 
| building. The Committee is composed of repre-|the maximum torque, so that some transmission 
sentatives of the principal technical institutions, the | device was essential. 
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THE DIESEL ENGINE USERS’ 
ASSOCIATION. 


AT a meeting of the Diesel Engine Users’ Associa- 
tion, held in London on Friday, September 11, the 
Working Costs Committee of the Association pre- 
sented their report on Heavy-Oil Engine Working 
Costs for the year 1940-1. The chair was taken by 
Mr. G. E. Windeler, President of the Association, 
and the report was presented by Mr. C. Green, 
chairman of the Committee. 

The total number of stations recorded in the 
report is 58, compared with 76 in the previous 
year. The tabulated data included heavy-oil 
engine costs per unit generated in 26 home stations ; 
similar costs for 17 overseas stations ; average long- 
period costs per unit generated at 36 heavy-oil 
engine stations ; waterworks heavy-oil engine costs 
per water horse-power per hour; and technical 
details of engine performance. Comparative figures 
were given also of average fuel consumption, 
lubricating-oil consumption, and average 
brake horse-power hours per gallon, together with 
a curve showing renewals and replacement costs, 
and a table showing records of liner wear. The 
Committee commented on the decline in the number 
of returns received from electricity undertakings, 
which appeared to be due, they considered, to a 
misapprehension arising out of official instructions. 
With reference to the table of long-term costs, the 
Committee pointed out that, although the fluctua- 
tions of prices had a disturbing effect upon the 
statistics of average costs, the technical performance 
figures were not affected. Attention was drawn to 
the fact that the records of certain undertakings 
had not been brought forward during recent years, 
the reason being that stations were using 
their Diesel plant almost exclusively for peak 
loads in connection withgthe Grid supply and for 
emergency duty, which had the effect of reducing 
the annual station plant load factor and increasing 
the standing charges per unit generated. Conse- 
quently, while the continued running of the plants 
had been of economic advantage, the inclusion of 
the records of their performance would have 
affected adversely the comparison of the average 
long-period costs with the similar costs of under- 
takings of which the output had not been limited 
in this way. The Committee expressed the hope 
that all members of the Association, both home and 
overseas, who had contributed to the records in 
the past, would continue to give their support, and 
that returns would be received from all who were 
In a position to prepare them. Returns from users 
of dual-fuel engines would be expecially appre- 
ciated, to enable this section to be extended. It 
was added that Messrs. Crossley-Premier Engines, 
Limited, had again made a return for an engine 
of this type which had run for varying periods on 
fuel oil, coke-oven gas and producer gas. This was 
the only information received so far respecting this 
type of plant. 


these 


Mr. ©. Green, in presenting the report, prefaced 
his comments with a critical reference to the state- 
ment recently attributed to the President of the 
Board of Education (Mr. R. A. Butler) to the effect 
that “‘we should abolish Latin and introduce a 
compulsory study of the internal-combustion engine 
If you have a proper education in 
Latin, you can, so to speak, take the internal-com- 
bustion engine in your stride.” It had been said, 
Mr. that engineers’ 
but the only people who had no real voice in 
the direction of the war, or even in the design and 


instead. 


observed Green, this was an 


war: 


use of their own products, seemed to be the engineers. 
This not to be even the 
President of the Board of Education assured people 
that engineering problems were so simple as to be 

taken in his stride’ by anyone who had learned 
Latin. ' 

furning to the report, Mr. Green said that it 
followed generally on the lines of its predecessors 
except that a new Table—Table V: Technical 
Details of Engine Performance—had been intro- 


was wondered at when 


duced which, it was hoped, would contain eventually 
all the information previously given under ‘* Notes 
The Committee asked users to 
point out directions in which the report might be 


Comments.” 


and 
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improved, and hoped that some constructive critic- 
| isms of Table V would be forthcoming ; they would 
endeavour to include any recommendations so made. 
There had been a considerable decline in the number 
of returns from electricity undertakings, and the 
correspondence received indicated that this reticence 
was the result of official instructions not to publish 
any information about the undertakings. It should 
be borne in mind, however, that nothing of the 
kind could be published unless with the approval of 
the Ministry of Information. The Committee were 
taking this matter up with the Ministry and he 
hoped that, next year, they would succeed in 
persuading those undertakings which had not made 
the desired returns to do so. There had been no 
corresponding falling-off in the returns from water- 
supply undertakings ; but representations had been 
made to the Committee that the information given 
was not so complete as it might be—for example, 
no mention was made of the type and class of the 
engines installed. They would remedy that defect 
in future publications. 

Speaking in the discussion on the report, 
Mr. Hamish Ferguson considered that it showed 
two definitely progressive steps; namely, the in- 
clusion of Table V, which should enable a very 
instructive analysis to be prepared in the course of 
a few years, and the reference to dual-fuel engines. 
He hoped that returns relating to these engines 
would be encouraged; the development was one 
which, many believed, would become permanent. 
Regarding the report as a whole, he asked, To whom 
was it primarily addressed ? Apparently, some 674 
per cent. of the rated output was obtained from 
plant of the air-blast type, which was now obsolete 
or, at hence it appeared that 
two-thirds of the returns dealt with the past, and 
only one third with present and future practice. 
He suggested that, in future, air-blast engines might 
be omitted; the installation of new plant of this 
type had practically ceased, and the re-installation 
of second-hand air-blast engines was very limited. 
If users who were still operating such engines had 
not learned by now how to get the best out of them 
they never would, even with all the help that the 
Association could give them. He would make the 
further suggestion, that users of these old engines 
should make returns to the Association, showing 
just what stocks of spare parts they possessed. The 
engines were no longer in production, and the 
makers’ stocks of spares were just what happened 
to be on the shelf; they could not undertake to 
make new parts specially. If the Association main- 
tained a register of spare parts, members might be 
able to help each other out of difficulties; it was 
very important, at the present time, that plant 
should be kept running. There was also the ques- 
tion of reclaiming worn parts instead of scrapping 
them. More should be known about the facilities 
for doing this, and the Association might do well to 
establish some form of information bureau for the 
purpose. Actually, a reasonably comprehensive 
scheme was put forward more than two years ago, 
but, for some reason, the proposal was not adopted. 

Mr. A. K. Bruce thought that the composition 
of the report marked a distinct step forward, and 
he approved particularly the section of “* Notes 
and Comments Received from Members.” He noted 
that, under this heading, Mr. Claude Pain stressed 
the importance of restricting bearing clearances, a 
view paper 
dealing with the effect of diametral clearance on the 
load-carrying capacity of journal bearings, recently 
contributed to the American Society of Mechanical 
Mr. R. A. Cooper, of the Sudan Govern- 
Joard, in his the 
report, confirmed this and urged the close 
fitting of all bottom-end bearings. He (Mr. Bruce) 
was sure that this was the right course ; experience 
showed that rather more than 30 per cent. of break- 
downs of came 
the category of bearing troubles, and he believed 
that, if the practice recommended by Mr. Pain and 
Mr. Cooper were followed, this proportion could be 
greatly reduced. In this connection, he recommended 
engine read a recent paper before the 
American Society of Mechanical Engineers on 
** Internal-Combustion Engine Casualty Experi- 
by an engineer of the Hartford Steam Boiler 
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| Inspection and Insurance Company; he 
that a similar paper could be provided by someone 
from a British insurance company. In con lusion 
Mr. Bruce congratulated the Committee on Table y 
which he regarded as a valuable feature of thx report. 
and suggested that a column might be added, ‘ 
which users could specify the number of hours ryp 
between cleanings of fuel - injection 
nozzles. These, in his experience, were often the 
factors which limited the duration of non-stop runs, 

Mr. W. R. Degenhardt, who followed, said tha: 
he endorsed a great deal of what Mr. Bruce had 
said. Mr. Claude Pain, the next speaker, referred 
to the remark by Mr. Bruce to the effect that the 
length of time between overhauls was governed by 
the spray valve (Mr. Bruce: “‘ Sometimes”). My. 
Pain thought that it was more usually governed 
by the condition of the exhaust valves, and that 
manufacturers of engines might give more atten 
tion to means for enabling long runs to be achieved 
without stops to attend to exhaust valves. To q 
certain extent, the condition of the pistons regy. 
lated the length of runs, but that difficulty seemed 
to be largely overcome by careful attention to 
lubrication. The more the lubricating-oil con. 
sumption could be cut down, the more reliable 
engines became. 


Wished 


successive 


(To be continued.) 








LETTER TO THE EDITOR. 


FUEL ECONOMY. 


To THE Epitor OF ENGINEERING. 


Srr,—When a real emergency forces us to look 
into our affairs from a new angle it is surprising how 
often we find that economies, which would not have 
been thought practicable in normal conditions, can 
be made. As an example: we have 
large quantities of gas for heat-treating a certain 
class of steel, of which our consumption was con- 
siderable. Under pressure of circumstances, we 
have decided to discontinue the heat treatment of 
this particular steel, with a consequent saving of 
128,000 cub. ft. of gas per week, in addition to a 
weekly saving of something like 18/. in labour cost. 
While this has resulted in some slight decrease in 
the physical quality of the steel, we do not consider 
that this is serious enough to justify us in continuing 
the heat-treatment, at all events until the fuel 
situation improves. Another economy has been 
made by abandoning the annealing of certain cast- 
ings, as we find that the introduction of Ardoloy 
cutting tools makes it unnecessary. 

Probably the most important economy of all can 


been using 


be made by a slight reduction in the temperature of 


works and offices throughout the winter months. 
During recent years there has been a tendency to 
increase these temperatures to some extent, possibly 
under the stimulus of the American 
standardising gauges at a temperature of 68 deg. F. 
I am convinced that this temperature is far in excess 
of what is either necessary or desirable from a health 
point of view. IJ believe that the temperature of our 
offices could well be reduced to 60 deg. 
shops to about 55 deg. When a man is working 
an unduly heated atmosphere his skin becomes 
moist and sudden exposure to a bitter wind outsid 
involves very considerable danger of chill. A redu 
tion such as I have suggested of working temper 
tures throughout the country would undoubted 
effect a really important economy. 
Yours faithfully, 


and of our 


J 








j ALFRED HERBERT. 
c/o Alfred Herbert, Limited, 
Coventry. 
Septembe r 13, 1942. 
CONTROL OF TIMBER.—Certain area boundaries 1 


Control have recently bee 
forming the 
includes the Borough- 

Buxton and Glossop, the Urban Districts of New Mill 
and Whaley Bridge, and the Rural District of Chapel-en 
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CH ARCOAL-FIRED GAS PRODUCERS |All the gas samples taken were analysed for CO,, 
; FOR MOTOR VEHICLES. CO and O,. A recording calorimeter was first tried, 


ages ; _ | but abandoned as proving unreliable. The authors 
Tue brief outline of scientific research in Australia |had previously made tests on two other horizontal 
on page 232, ante, concluded with a reference to the | cross-draught producers, namely the British emergency 
‘tion of charcoal from native timbers for use in| producer* and the Australian emergency producer.t 
yas producers for motor vehicles. Since other parts | Both producers have a dry air blast and nozzles of 
of the British Empire and the countries of her Allies|] jn. in diameter, with a fire length of about 12 in. 
are as well furnished with the raw material for charcoal | [t was found that with the refractory firebrick nozzle 
as Australia, and in all of them the conservation of |of the Australian producer rather better gas was 
petrol is of major importance, some particulars of recent | obtained than with the water-cooled (thermo-syphon) 
investigations in certain aspects of charcoal-fired gas | nozzle of the British producer, a condition attributed 
producers may prove of use. These investigations are | to the higher temperature existing in the fire at the 
yiven at length in a paper entitled “ A Study of Charcoal | nozzle tip with the latter producer, the air velocity 
Gas Production with Dry Air Blast,” presented before | being the same in each case. This assumption of the 
the Melbourne Division of the Institution of Engineers, | effect of high tip temperature was confirmed by the 
Australia, on November 18, 1941. The authors were | experiments described in the present paper. 
Mr. E. A. Kaye, B.Eng.Sc., and Professor A. F. Burstall, It may be pointed out that both the British and 
D.Se., both of the University of Melbourne, and the | Australian emergency producers gave good results 
investigations described in it were part of an extensive | when coupled to motor car engines of 25 h.p. to 30 h.p., 
programme of research that has been in progress for | R.A.C. rating, but no results had been published regard- 
several years at the School of Engineering of that | ing the performance of producers suitable for smaller 
university. We give belowa summary of the paper. engines. The new investigations have established 
The object of the research described in the paper | dimensions of producers of less than 20 h.p. to 30 h.p. 
was to find an accurate basis for designers to use| ratings. Thus a producer with a nozzle } in. in diameter 
in determining the leading dimensions of the gas | js likely to be suitable for an engine such as that of the 
generators of cross-draught producers using a dry air | Vauxhall 14 car, while the smallest nozzle of # in. in 
blast through a single nozzle. The leading dimensions | 
principally concerned are the diameter of the nozzle | developing 2} brake horse-power on producer gas. The 
and the length of the fire from the nozzle tip to the | general results are shown in Table I. This table is 
grate. In order to avoid ambiguity, it may be ex- | based on three assumptions: firstly, the minimum 
plained that the nozzle is that through which the air | fire length (a) is that which will give a grate tempera- 
supply passes and is fitted to a horizontal tube situated | ture of 900 deg. C. Secondly, in order to obtain a 
a little distance above the bottom of the producer. | conversion ratio of 0-9 the minimum air flow must 
The grate is not horizontal, as might be supposed, but be as stated in line (b). Thirdly, the air pressure drop 
is a circular grid on the gas outlet and situated dia-| across the producer of 12 in. water gauge, which is the 
metrically opposite to, but somewhat higher than, highest permissible value, postulates maximum air 
the nozzle. The length of the fire is the horizontal | flows as given in line (c). Lines (d), (e) and (f) show the 
distance between the vertical face of the nozzle and | results which may be expected when these three condi- 
the vertical grate. The producer was of the normal | tions are observed. How the results are affected with 
vertical cylindrical type, but was provided with a lateral | the variation of the conditions may be estimated from 
extension at the bottom for the purpose of giving more | the following conclusions. ‘ 
room to experiment with long flame lengths. Thenozzle| The gas quality, as expressed in terms of the conver- 
was fixed, but the grate was attached to a sliding sleeve sion ratio, depends mainly upon the nozzle fire tempera- 
in order to vary the flame length. The producer | ture for a constant fire length of 13 in., within the 
was a small one of the stationary type. The air was | |imits of variation of the observations. This conclusion 
supplied to the nozzle by a motor-driven four-stage | holds for all nozzle diameters from } in. to 1 in., for 
turbo-blower and was cooled by passing it through a| all air rates from } cub. ft. to 55 cub. ft. per minute, 
nest of tubes over which a stream of air was directed | and for a very wide range of nozzle velocities and for 
from a small fan. The air flow was measured by means | water-cooled, thermo-syphon, and refractory type 
of orifice plates, and water or mercury vertical mano- | nozzles. Within the range of air rates from } cub. ft. 
meters, and the temperature by thermometers in| to 20 cub. ft. per minute, an increase of nozzle velocity 
pockets on each side of the orifice plate. | results in an increase in the conversion to CO. Within 
The air-inlet tube carrying the nozzle was cooled | the range of tests for air rates above 20 cub. ft. per 
by a constant flow of water round it from a weir tank, minute and for nozzle diameters between ts in. and 
which provided a uniform head of about 6 ft. Both|] jin., the nozzle velocity has no appreciable effect 
entrance and exit temperatures were recorded. The | upon the conversion ratio. In the region of the fire 
inlet tube had a window in line with the nozzle through zone near the grate the conversion to CO is slightly 
which window the fire at the nozzle was viewed and its | increased, probably due to the oxygen of the entering 
temperature taken by an optical pyrometer of the | gir being converted to CO, in contact with the fuel 
disappearing-filament type. The grate tube opened | at the nozzle tip and the CO, thus formed being reduced 
into a chamber carrying the gas outlet pipe and having | to CO as it passes through the fuel bed. The pressure 
a window through which the grate could be inspected. | drop over the fire alone is negligible compared with the 
It was fitted with a thermocouple situated close to the | pressure drop through the } in., 4 in. and } in. nozzles 
grate on the outlet side. The pressure drop over the | for the range of air rates tested. At higher air rates 
orifice was negligible ; that over the producer, that is, | and nozzle diameters the pressure drop over the fire 
the fall of pressure between the air inlet pipe and the | js appreciable, and increases rapidly with increase in 
gas outlet chamber, was observed. The quantity of | air rate or gas rate. 
gas produced was measured directly for flows of less| The pressure drops for different fire lengths show a 
than 8 cub. ft. per minute by means of a pair of gas-| perceptible increase as the fire length decreases over 
measuring bells with a cooler on the delivery pipe. | the range of the experiments, that is, over fire lengths 
For rates above this, the gas produced was led from the | of 13 in., 94 in., 7} in., and 6 in. This is considered 
outlet chamber directly to the atmosphere without | to be due to some physical condition determining the 
cleaning or cooling, the gas quantity being calculated | distribution of fines within the fuel bed. The increase in 
from the measured air quantity and the gas analysis. | temperature of the grate with increasing air rate is less 


pre xdluc 


This analysis was made by the Harper apparatus, | critical for the 13-in. and 9}-in. fire lengths than for | 


a modification of the Orsat instrument. A complete | the shorter fire lengths. This fact is considered parti- 
gas analysis was made in all the tests with low gas/|cylarly important for the l-in. diameter nozzle, for 
rates. The charcoal used was burned in Victoria from | which it appears possible to increase the air rate 
red gum timber. Analysis showed that the calorific | beyond the present range without unduly increasing 
value was 13,600 B.Th.U. per lb., the ash 0-98 per cent. | the grate temperature. The grate temperatures for 
(oven dry), volatiles 19-9 per ceht., and the reactivity the same air rates are considerably higher for the 
195 ec. of CO formed from 100 cc. of CO, at 950 deg. C. | smaller nozzle diameter of 4 in., due to the increased 
The moisture content varied in different series of | nozzle velocity displacing the zone of reaction within 
experiments and ranged from 4 per cent. to 8 per cent. | the fire towards the grate. The use of a refractory 
The fuel, as received, was graded to come between | nozzle results in a higher nozzle fire temperature and 
j-in. mesh and 1-in. mesh, any fines accumulated from | an increase of the conversion to CO at the lower gas 
handling being removed before charging. The total | rates as compared with the thermo-syphon, or the 
Notwithstanding the 





fuel consumed in the tests was about 1-75 tons, from | water-cooled air inlet nozzle. 


which a total of 2 Ib. of clinker resulted. 

An interesting aspect of the investigation is the use 
of an index of gas quality with dry air blast, which 
index, the authors having examined several alternatives, 


, j bad ‘ . co 
consider to be reliable. This index is the ratio————— 
CO+CO, 
and is termed the “conversion ratio.” The gas 


quality is considered to be reasonably good when 
the value is 0-9 or more. The ratio is readily arrived 
at and by its use it is not considered necessary to 
make a complete analysis including determinations 
of the CH, and H, contents of every gas sample. 





| high temperatures obtained at the nozzle, clinker 
| formation is negligible with the quality of charcoal used. 
| With regard to temperatures, with a fire length of 

13 in. it was found that, in order to obtain a conversion 

ratio of 0-9, a temperature of 1,460 deg. C. was always 
| required at the nozzle. This applies to all sizes of 
| nozzle from } in. to 1 in. in diameter, and for all inlet 








* Jt. Institution of Engineers, Australia, vol. 12, No. 11, 
page 293 (November, 1940). See also ENGINEERING, 
vol. 149, page 173 (1940). 

t The Modern Engineer, December, 1940. 





diameter would be suitable for a stationary farm engine | ‘” *\" 


| 
| 
| 








air velocities and all gas outputs, with the experimenta! 
producer as well as to the British emergency producer 
and the Australian emergency producer. The maxi- 
mum conversion ratio obtained was 0-975 at nozzle 
temperatures of from 1,600 deg. to 1,700 deg. C. The 
highest temperature recorded was 1,710 deg. C. The 
conversion ratio of 0-9, taken as a basic figure in Table I, 
corresponds to a gas with about 30 per cent. CO and 
from 2 per cent. to 3 per cent. CO,. The nozzle tem- 
perature is, of course, higher than the average tempera- 
ture throughout the fire. The grate temperature varied 
considerably over the grate area, in some tests by as 
much as 200 deg. C. The maximum temperatures only 
were recorded. With a fire length of 13 in., a nozzle 
of 1 in., and an air rate of 54 cub. ft. per minute at 
N.T.P., a nozzle fire temperature of 1,600 deg. C. corre- 
sponded to a grate temperature of 900 deg. C. The 
pressure drop in this particular test was 26-5 in. water 
gauge and the conversion ratio was 0-965. The gas 
contained 32-4 per cent. of CO and 1-2 per cent. of CO,. 
With a fire length of 13 in., a nozzle of } in., and an 
air rate of 26-2 cub. ft. per minute N.T.P., a fire nozzle 











TABLE I. 
Nozzle Diameter, Ins. | # i } 1 
i 

Minimum fire length, | 

i at <a 74° 9 11* 13 
(6) Mininum air rate for | 

0-9 conversion, cub. 

ft. per min. .. -o} S7 6-1 7-3 8-2 
(ce) Maximum air rate for | 

pressure drop of 12 | 

in. water gauge, cub. | 

ft. per min. .. nol 7-0 16-0 28 38 
(d) Permissible range of | 4-8 8-0 9-5 10-3 

gas rates, cub. ft. per | to to to to 

min. .. oe --| 9-2 21 36-5 | 50 
(e) Corresponding range | 9-5 25 27 29 

of gas horse-power | to to to to 

(approximate) : 29 66 112 160 
(f) Corresponding brake 2-4 | 6-2 6-7 7-2 

horse - power at en- to to to to 

gine (25 per cent. 7-2 16-5 28 40 

brake thermal effi- | 

ciency, approximate) | 

* Estimated. 


temperature of 1,600 deg. C. was accompanied by a 
grate temperature of 760 deg. C. The pressure drop 
was 36-8 in. water gauge, the conversion ratio 0-968, 
and the gas contained 32-6 per cent. CO and 1-1 per 
cent. CO,. This fire length incidentally is not suitable 
for a }-in. nozzle, as Table I indicates. 

The grate temperature, in addition to variation over 
the grate area, was affected by the condition of the 
charcoal. When this was dusty the readings were 
from 50 deg. C. to 100 deg. C. lower than expected. 
The temperature of the charcoal itself was usually 
100 deg. to 200 deg. C. above that of the grate. No 
attempt was made to eliminate radiation effects or to 
determine the temperature of the gas as it left the 
fire. Further, no attempts were made to study the 
performance of the producer during the period between 
lighting and the attainment of steady conditions, or 
over periods longer than 2 hours at steady rates, or 
during rapid variations in gas rates. These last two 
conditions are likely to obtain in practice, so that it 
should be understood that the results given in the paper 
may be slightly modified. Another difference from 
normal practice lies in the use of a positive pressure 
due to the inlet air instead of the negative pressure, 
relative to the external atmosphere, normally existing 
from the aspirating effect of the suction from the 
vehicle engine. The positive pressure was adopted to 
prevent air leaking into the producer during the tests. 
It is not anticipated that these differences will invalidate 
the useful conclusions to be drawn from this series of 
tests. 





CONTROL OF HEATING APPARATUS.—The Limitation of 
Supplies Heating Apparatus and Polishes (No. 3) Order, 
1942 (S.R. and O. 1942, No. 1511), can now be obtained 
from H.M. Stationery Office, York House, Kingsway, 
London, W.C.2, price ld. net. As has already been 
announced, this Order allows the same rate of supply 
during the four months August to November, 1942, as 
was allowed during June and July. Thus, during these 
four months, electric and gas space-heating apparatus 
may be supplied to the extent of 16% per cent., by value, 
of the sales effected during the six months ended Novem- 
ber 30, 1939, and polishes can be supplied to the extent 
of 40 per cent. of value of the sales made during that 
period. Two amendments have now been made in the 
Third Schedule of this Order. In the first place, heating 
apparatus may be supplied without restriction to hospitals 
belonging to local authorities, as well as voluntary 
hospitals, but may not be supplied to other departments 
of local authorities. In the second place, ships’ stores 
dealers have been removed from the Third Schedule 
entirely, but unrestricted supply is allowed, during the 
restriction period, te the Merchant Navy Supply Associa- 
tion, Limited. 
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MATERIAL SUBSTITUTION.* 
By C. 
(Concluded from page 185.) 


B. BRYANT. 


In the field of paint pigments, similar scarcities | 


developed. One of the desirable combinations of 


pigments for priming paints on steel surfaces involves | 


the use of zinc chromate. With the loss of the Philip- 


pines and the cutting off of much of the supply of 


chromium ore, the production of zinc chromate pig- 
ments has been affected and, while they are still avail- 
able in small quantities, it seems likely that we shall 
have to divert our uses to other materials. 

One of the soft lubricating greases extensively 
employed in locomotive lubrication has in the past been 
rendered adhesive, so as to avoid being thrown out of 
revolving parts or forced out of loosely fitting bearings, 
by the use of rubber latex or of a petroleum derivative 
having rubber-like properties. The 
this purpose is no longer available and the petroleum 
derivative has been largely withdrawn from grease 
manufacture, presumably because it can be diverted 
nto synthetic rubber production. Work is under way 
at the present time in an effort to retain the desirable 
properties of such greases without resorting to these 
two materials. 


Railroads are very large users of brushes for paint 


ind varnish application, and for many other purposes. 
Bristle for brush manufacture is hog hair and, unfortun- 
ately, the breeds of hogs raised in the United States do 
not grow bristle. The world’s supply has come from 
other countries, predominantly in the Orient, including 
Siberia and China. 
from the market some years ago and for the past few 
years the Chinese supply has been the one on which the 
entire brush industry depended. Bristle a high- 
priced commodity and even after the Japanese had 
closed the Chinese seaports, it still came out of China in 
fair volume over the Burma Road. Even that supply 
has not been available for some months and the brush 
ndustry is depending on the stocks already in hand. 

The War Production Board recognised the urgency 
f this situation during February, 1942, by issuing an 
order requiring the use of some substitute or adulterant 
in.all brushes to the extent of 45 per cent. of the total 
normal bristle content of the brush. Horsehair has 
been substituted generally, but the blended horsehair 

nd bristle brushes will not give good performance or 
long life as compared with the pure bristle brushes. 
There are many places where spray painting can be 
substituted for brush painting and this is particularly 
true on freight cars and in maintenance painting of 
structural steel. For many applications, however, only 
brushes are practic able. The production of synthetic 
bristles has not yet reached the point where satisfactory 
paint-brush bristles can be made, as the synthetic 
bristles do not have the same characteristics of tapered | 
structure and paint-carrying properties as the natural 
bristle. For stiff brushes, such as scrub brushes, tooth 
brushes, hair brushes, etc., the synthetic bristles are 

ntirely satisfactory. 

One of the constituents in the burning composition 
of a railroad fusee is potassium perchlorate, which, 

infortunately for us, is also one of the major constitu- 
ents in certain types of aerial flares. A considerable 
part of our potassium perchlorate has been imported 
in the past, much of it from Japan, and the domestic 
production is wholly inadequate to satisfy the require- 
ments. We have been forced to reformulate the 
composition of our fusees to meet this situation by the 
substitution of other available compounds for the 
potassium perchlorate. Fortunately, we have been | 
successful in this, although the new-formula fusees are 
much inferior to the old. 

The use of electric hand lanterns for signalling in 
train operation, instead of the familiar kerosene lantern, 
has been growing rapidly in recent years, and several 
States have enacted laws making it mandatory to use 
electric lanterns for this purpose. Two of the principal 
ingredients in the dry-cell batteries for these lanterns 
are zinc and manganese dioxide, both of which are on | 
the critical list of materials. The battery manufac- 
turers are making the utmost efforts to continue to 
produce such batteries in adequate quantities, although 
their mixtures have been altered from those formerly 
used. One proposal which we are actively investigating 
at the present time is a newly designed rechargeable | 
storage battery built on the same principle as the | 
battery in automobiles. In using such a battery, it is | 
kept in a charging device when not in service in order | 


is 


to keep it in operating condition. The batteries them- 
selves are very expensive, a recharging device must be 
purchased for every point where batteries are used, and 
men must be trained to utilise such devices intelligently. | 





* Paper presented before the Railroad Division, Ameri- 
can Society of Mechanical Engineers, at the semi-annual | 


meeting at Cleveland, Ohio, June, 1942. Reprinted | 
from The Railway Mechanical Engineer, July, 1942. 
Abridged. 





rubber latex for | 


The Russian bristle disappeared | 


| 77 ft. high to the top of the ornamental cupola. 


ENGINEERING. 


| STEEL RESERVOIR 


A 
. 
: 
p 
: 
: 

{ 


@-« 








Fie. 


WELDED-STEEL RESERVOIR WITH 
ELLIPSOIDAL ROOF. 


THe 2.500.000-gallon reservoir recently 
built for the water department of the City of Tulsa, 
Oklahoma, U.S.A., is a structure of unusual form, but 
pleasing appearance ; it is illustrated in Figs. 1, 2 and 
3. The reservoir, which in effect acts as a stand-pipe, 
is filled during the period of minimum demand and 
feeds back to the mains on the peak, normally sup- 
plying about 1.000.000 gallons of water day for 
domestic consumption; the remaining 1,500,000 
gallons represents a reserve for fire protection. The 
present population of Tulsa is about 142,000. Between 
1920 and 1930 the figure increased from 72,075 to 
141,258, and although a corresponding rate of progress 
has not been maintained since the latter year, the 
number of water consumers increased by 25 per cent. 
between 1930 and 1940. The new consumers were 
largely concentrated in the south-eastern portion of 
the city, which expanded considerably. One result 
of this was that the mains serving this area proved 
inadequate to the demands made on them, and in one 
section of the town the pressure in the supply mains 


service 


dropped to as low a figure as }$ lb. per square 
inch for short periods during the peak. It was to 
rectify this state of affairs that the reservoir was 


constructed and its installation has enabled a minimum 
pressure of 20 Ib. per square inch to be maintained in 
all parts of the area 

The choice of the particular form adopted for the 
reservoir was dictated by the fact that it is situated 
in a residential area in which it was considered undesir- 
able to introduce a structure of an obvious industrial 
type. For the same reason, the reservoir is painted 
white over a red leal base, instead of in one of the 
perhaps more serviceable colours usually employed 
for utility plant. The reservoir is of cylindrical form 
with an ellipsoidal roof. It is 85 ft. in diameter and 
The 
outer surface is broken up by eight ribs, or pilasters. 
as shown in Figs.2and3. These are of U-section, 3 ft. 
wide and 3 ft. deep. They are welded to the exterior 
surface of the reservoir and, at the top, connect to a 
12-ft. diameter compression ring, 3 ft. 6 in. deep. 
The ribs stiffen the shell and act as trusses for the roof. 
There are no internal columns, but the roof is further 
stiffened by 4 in. by 3 in. angle bracing welded to the 
inside of the plates of which it is composed. 

The reservoir, which was built by the Chicago Bridge 
and Iron Company, is an entirely welded structure. 
The shielded-arc equipment used was supplied by the 
Lincoln Electric Company, Cleveland, Ohio, to whom 
we are indebted for the photograph from which Fig. 1 
has been prepared. The bottom of the reservoir is | 
formed by j-in. steel plates resting on a 6-in. thick | 
reinforced-concrete base formed with an outer curb, 
2 ft. 6 in. high and | ft. 6 in. wide. A 2-in. layer of 
sand below the botton .plates ensures even load distri- 
bution. Joints in the bottom plating are butt-welded | 
with a backing-up bar. The shell is formed by a series 
of seven rings, each 7 ft. 6 in. high, and decreasing 
in thickness from bottom to top. The plate thicknesses 
used are 0-967 in., 0-845 in., 0-724 in., 0-601 in., 
Butt-welded joints | 
The roof is of 0-25 in. plates, 


0-480 in., 0-358 in., and 0-25 in. 
are used throughout. 


WITH 


| in Scotland, 39, 
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also butt-welded. The U-shaped ribs are of j)-i: 
plate and of the form shown in Fig. 4. They ar 


connected to the shell by continuous-fillet welds, 
are each built up of eight butt-welded plates, 

One of the ribs is utilised to accommodate the over 
flow pipe, which is 15 in. in diameter. As indicated 
Fig. 2, the high-water line of the reservoir is 60 ft. a 
Six inches above this level, there is an over 
2 ft. wide by | ft. deep, which is also ind 


ind 


the base. 
tlow opening 
cated in Fig. 2, and this communicates with the overtlow 
pipe. The main connection, through which the reser 
voir is filled and emptied, is made through the base 
Another of the ribs encloses a ladder by means of wh 
access may be had to the interior of the reservoir at th 
top. It connects to an internal platform, or gallery, 
carried round the inside of the tank near the top, as 
indicated in Fig. 2. Access to the platform is obtair 
through a 12 in. by 18 in. manhole. Another manh 

is provided near the bottom, as shown in Fig. 2. | 
means of which the interior of the reservoir may 
inspected when it is empty. The cupola, the weight 
which is taken by the ribs, is 13 ft. in diameter and is 
built up of % in. plate. It has eight 2 ft. 3 in. windows 
round its cireumference. These serve as a vent for tl 
tank, are by 
cupola also carries an aeroplane beacon, the e 
connections for this passing down the rib which con‘ains 
the ladder. 

The reservoir was built in about eight months. The 
rings of which the shell is composed were brought 
the site in sections, which were welded together in 
position. For the erection of the roof, a steel-frame 
tower was built at the centre point of the reservoir 
The compression ring was brought to the site in two 
parts, which were welded together round this frame, 
and the completed ring was raised into position. The 
roof was assembled in eight sections which were welded 
together and to the side plates. The upper portions of 
the ribs were then completed and the cupola hoiste: 
into place and welded in. The final work carried out 
was the erection of the vertical parts of the ribs. 


and covered bronze-wire screens The 
lectr 








THE INSTITUTION OF ENGINEERS SHIPBUILDERS 
IN SCOTLAND.—A provisional programme of meetings to 
be held by the Institution of Engineers and Shipbuilders 
Elmbank-crescent, Glasgow, during the 


AND 


1942-43 session has recently been issued. All the 
meetings will commence at 6.30 p.m. The session opens 
on Tuesday, October 20, when Mr. F. C. Stewart will 


deliver his presidential address. The next meeting will 
take place on November 17, when Mr. J. L. Adam will 
read a paper on “ Developments in Welded Ship Con- 
struction.”” The last meeting in 1942 will be held 
December 15, when Messrs. R. E. Dore and R. R. Sillifant 
will speak on “ Application of Flame Cutting and Auto 
matic Welding to Ship Construction.”” On January 19% 
1943, Messrs. J. L. Kent and R. 8. Cutland will give a 
paper entitled “‘ The Effect of Pitch Ratio and Diameter 
on Propulsion in Rough Water.”” During the remainder 
of the session it is hoped to submit three papers, namely. 
“ Applications of Photography in Technology and 
Industry,” by Mr. F. J. Tritton, B.Sc.; ** Gamma-Ray 
Examination of Materials,” by Mr. C. Croxson; and 
“ Two-Stage Drawing of Cylindrical Caps,’ by Professor 
H. W. Swift, M.A., D.Se. 
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LABOUR NOTES. 


Tue postal ballot of the members of the Amalgamated 
ring Union, on the question of the admission of 


ners 
ae resulted in a majority of 26,683 for the pro- 
posal n a total vote of 207,783. The membership of 
the oranisation at the end of August was 675,686. 
The home branch vote was :—101,436 for and 80,326 
against, the Australian branch vote 13,726 for and 
9257 against, and the South African branch vote 
2071 for and 1,967 against. 

Commenting on the result in the September issue of 


Amalgamated Engineering Union's Journal, Mr. 
\. Smith, the general secretary of the organisa- 
who is editor of the Journal—says that “ the 

decision in favour of admitting women to membership 

is clear enough.” ‘It can hardly be said,” he con- 
tinues, “ that the number of members voting on this 
question does justice to the importance of the issue. 

We frankly expected that at least a majority of the 

total membership would fill in the ballot paper. As a 

fact, barely one-third of the members took the trouble 

to vote. Yet, the decision the union was called upon 
to make was obviously one of very serious import.” 


the 
Fred 
tion 


Nor,” Mr. Smith goes on to say, * can it be said 


that the result of the ballot disposes of the question | 


as a problem of union organisation. The stress of 
circumstances, arising from the, war situation, com- 
pelled the union to deal with the question of admitting 
women; but experience of the difficulties involved in 
the trade-union organisation of women confirms the 
view that a variety of factors have to be taken into 
account which do not arise in just the same way as 
n the unionising of men workers in a homogeneous 
industry such as ours. As a result of the ballot, the 
union is making rather a leap in the dark. If the 
conditions governing the employment of women in 
the engineering trades were likely to continue in the 
post-war period as they are operating now, the position 
would be, perhaps, less difficult, and a workmanlike 
scheme covering union benefits in the wider sense could 
be more easily drafted.”’ 


Proceeding to consider the question of whether the 
vomen who have entered the industry to produce for 
war needs are going to stay in when the conflict ends, 
Mr. Smith says that the essence of the union’s “* long- 
term problem lies there.” *‘ Connected with it inevit- 
ubly is,” he continues, * the framing .of a scheme of 
trade benefits which will be of a more or less permanent 
haracter, at any rate, as regards the women who 
emain in the industry when the war is over. Nobody 
can say with any certitude how large a percentage of 
the engineering workers in the post-war period will be 
women. As a union, we cannot afford to lose sight of 
the fact that there is both a mora! and a political 
pledge to the men who have left the industry to serve 
the nation in the fighting forces and other forms of 
war organisation. They have a first claim upon the 
pportunities of employment in the industry when 
demobilisation begins. That is a capital factor in the 
calculations.” 


The writer of an interesting article in the August 
ssue of the Journal of the American International 
Association of Machinists claims that the trade unions 
ure winning a “* great victory " on the Labour Boards 
on the question of “social security,” otherwise the 

closed shop.” A “ closed shop ”’ is one in which only 
union workers may be employed. Under a new formula, 
to which employers and union representatives on the 
boards have agreed, workers who are members of a 


union in a war production plant, or who join later, | 


must remain in good standing in their union in order 
to retain their job. No worker is, however, compelled 
to join a union. 


Under a new Essential Work Order made by the 


Minister of Labour and National Service for the coal- | 


mining industry, it is an offence for a person employed 
na scheduled undertaking (a) to absent himself from 
work without reasonable excuse or (6) to be persistently 


late in presenting himself for work, or (c) to fail to | 
comply with any lawful and reasonable orders given | 


to him, or (d) persistently to behave at work in such 
a manner as to impede the effective production of the 
work carried on in the undertaking. Contraventions 
of the Order are to be reported to the new regional 
ivestigation officers of the Ministry of Fuel and Power 
who may recommend a National Service Officer of the 
Ministry of Labour and National Service to take pro- 
edings. a 
\ceording to the Ministry of Labour and National 
Service, 107,534 persons were wholly unemployed on 
\ugust 17, compared with 101,436 in July and 183,803 
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in August, 1941. The increase since July is more than 

accounted for by the fact that 5,452 boys and 3,880 

girls have been registered on leaving school since the 

last returns. It is considered to be unlikely that these 

| boys and girls will remain unemployed long, as there 

| is a big demand for juvenile labour. Of the persons 
wholly unemployed on August 17, 55,693 were men, 

15,615 boys, 23,793 women, and 12,433 girls. 

| apeeanedion 


At a joint conference, in Manchester last week, of 
| representatives of the Cotton Spinners’ and Manu- 
| facturers’ Association and the Weavers’ Amalgamation 


|an application was discussed for an advance of wages | 


for weavers and winders. The increases asked for, The 
Manchester Guardian says, would bring about a general 
levelling up of earnings, with increases ranging from 
about 30 per cent. for the lowest-paid down to about 
5 per cent. for others. They are based on a standard 
wage of 9d. an hour plus 50 per cent. of existing earnings 
on piece rates for operatives working on the four-loom 
system. For other operatives corresponding adjust- 
ments are sought, and, where the earnings exceed 
the sum which would accrue under the proposed 
arrangement, they would be adhered to. The pro- 
posals are to be considered by the Association’s Central 
Committee at the earliest possible opportunity, and 
their decision communicated to the Amalgamation. 


In August, the total membership of the Amalgamated 
Engineering Union increased from 667,287 to 675,686. 
The number of members in receipt of sick benefit 
increased from 5,029 to 5,121, and the number of super- 
annuated members decreased from 13,046 to 13,009. 
The number in receipt of donation benefit increased 
from 16] to 162, and the total number of unemployed 
members from 1,047 to 1,063. 


It is stated in the September issue of the Amal- 
gamated Engineering Union's Journal that ‘“‘in view 
of the changed constitution of the Association of 


Supervisory Staffs and Engineering Technicians, the | 


executive council have decided that this body must be 
deemed a kindred organisation within the meaning 
of Rule 22, clause 8, and that members of this associa- 
tion cannot be admitted into the A.E.U.” 


Mr. Beard, general secretary of the United Pattern- 
makers’ Association, states in his latest report that 
57 new members were enrolled in August. 
number of members who received sick benefit during 
the month was 261, and the total number who received 
trade benefit 21. The number of superannuated 
members was 673. 


On the subject of the claim of the Joint Committee | 


of Light Metal Trade Unions for increased wages. Mr. 
Beard says that the National Light Casting Iron- 
founders’ Federation have ¢onsidered the matter in 
the light of the case put forward on behalf of the unions. 
The Federation have informed him, he says, that the 
employers can see “no grounds for conceding any 
alteration to wages,” and that, “* therefore, the applica- 
tion cannot be granted.” They add, he continues, 
that they “ consider it unnecessary to incur the ex- 
pense, time and inconvenience of a further conference 
in these difficult times merely to convey their finding 
to the Joint Committee verbally, but that if a further 
conference is still desired, they will be pleased to 
arrange for this.” ‘“‘ Obviously,” Mr. Beard com- 
ments, “ the only course open to the unions is arbitra- 
| tion,” and he expects that that “ will be decided upon 
at an early date.” ae. 
| A Health Insurance Note in the Amalgamated 
Engineering Union’s Journal for September says :— 
“It is anticipated that by the time this appears, the 
report of the Beveridge Committee will have been 
published and we shall thus know something of what 
may happen to Approved Societies in the future. We 
use the word * may,’ because it does not follow that 
anything will happen after the report has been pre- 
sented to Parliament. That some form of co-ordina- 
tion is needed may be shown by the example of one 
Scottish town whose insurance committee elections 
| we have recently had reason to look over.” In the 
| instance referred to, five societies with large member- 
| ships had 14,766 members and seven representatives, 
| 179 societies with small memberships, 17,052 members, 


| 


|and 10 representatives and one society (deposit con- | 


'tributors) 185 members and ore representative. The 
| 32,003 insured persons were thus spread over 185 
| societies with an average membership in the area of 
| 173. As one society had 6,398 members, the average of 
all the others was much less than 173. ‘‘ Every town is 
the same,” the writer says, “and the amount of 
duplication and wasted effort is enormous.” 


The total | 


THE POST-WAR EDUCATION AND 
TRAINING OF PHYSICISTS.* 


By H. Lowery, M.Ed., D.Sc., F.Inst.P. 
(Continued from page 235.) 


| 

| Ir would seem that some modification might be 
made in lecture courses so as to avoid the tendency on 
| the part of the student to make a verbatim report of 
| each lecture. More might also be done towards enabling 
| the good experimentalist to receive full credit in 
examinations for his peculiar abilities (so essential to 
the practical physicist), certainly to the extent of his 
not actually being placed at a disadvantage as against 
| the student who has a good head for theory but who is 
| devoid of any practical flair. Too often the high 
| honours degree is awarded for the easy absorption of 
| theory coupled with a somewhat local memory. 
| Personally, I welcomed the establishment in the univer- 
| sities of the general degree which enabled a man to 
become reasonably well qualified in physics and the 
related subjects of, say, mathematics and chemistry. 
Such a general qualification as this is of considerable 
| importance to industry in providing at least men for 
| the developmental category of physicist, previously 
| mentioned, and I am glad that such a man is now 
officially recognised by the Institute. As far as physics 
as a subject is concerned, I think that on the whole 
| the university course has much to be said in its favour 
and most certainly the opportunities that the university 
| provides for post-graduate studies are of the utmost 
| value to industry. As far as I am aware the indus- 
trialist does not seriously doubt the value of university 
| post-graduate training, though he may have qualms 
about the character and content of undergraduate 
courses. 

Frequently feelings have been expressed by indus- 
trialists that in many cases undergraduate courses 
in the universities have been too narrow in content, 
due very often to the particular nature of the re- 
searches in which the professor himself was interested. 
Instances have been noted where practically the whole 
of the university course, beyond the intermediate 
stage, has been devoted to atomic physics, even such 
important subjects as thermodynamics and properties 
of matter having been omitted from the course. At 
one university, students in their second year were 
| encouraged to take up research, and a high class in 
the honours degree could only be obtained by those 
who had spent the last of the three years of the under- 
graduate course in research associated with the par- 
| ticular interests of the professor reigning at the time. 
| It is clearly impossible to cover, in the university course, 
every subject within the range of the term ‘ Modern 
Physics.” There are, however, certain branches of 
physics which must not be neglected in any under- 
graduate course, and I think it would be well if some 
general form of syllabus could be drawn up giving the 
| essentials without which no physicist could regard him- 
self as being really fully qualified. 

One has heard the epithet “too academic” fre- 
quently applied to physicists (and for that matter 
to other scientific workers), and there seems much 

to be said for some modification in the university 
| course so as to allow all students to obtain some out- 
| side experience, say in research laboratories or in 
factories, so that they may become acquainted directly 
with large-scale applications of their science. Already 
this has been developed on a small scale by the In- 
stitute, for it has made facilities available by which 
| students may enter industry during their long vaca- 
|tions. This industrial experience, however, is not a 
|compulsory requirement of university courses for 
| physicists (though it is for engineers at most uni- 
| Versities), and there is much to be said for extending 
| the period from a matter of six weeks to, say, three 
| months, in each of the three years of the undergraduate 
| course. 

| The President of the Institute has made the import- 
ant suggestion that eminent industrialists might, from 
|time to time, give short courses of lectures in the 
universities on the applications of physics—courses 
that would be regarded as an integral part of the 
undergraduate curriculum. I have mentioned this 
idea to a number of industrialists who welcome it as 
likely to be very beneficial to young men who propose 
to enter industry. American physicists have gone so 
far as to suggest that all university lecturers, and 





| 


| 








* Memorandum (slightly abridged) prepared by Dr. H. 
Lowery, Principal of the South-West Essex Technical 
College, at the request of the Planning Committee of 
the Institute of Physics, with the object of provoking 
open discussion on the vital problems of the training 
| of physicists and of education in physics for those not 
| Specialising in the subject; the opinions expressed do 
| not necessarily represent the Planning Committee’s or 
| the Board’s views. A discussion has been provisionally 
arranged to take place in London on Monday’, October 12, 
1942. Direct contributions may be sent to the Secretary 





of the Institute, at the University, Reading, Berks. 
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indeed a We pve sp a time be time, should men in technical colleges who achieve a standard of COLD-PRESSING PROPERTIES OF 
enter industry for short periods, in order to correct | work approaching that of a pass degree as a result of | Te 
tendencies for their ideas to become narrow through | peabtae study in the college, me with the holding DURALUMIN-ALLOY SHEE’ S.* 


constant contact with books. It would seem that | of posts in industry. After a period of five years’ part- | By J, C. ARrowsmiTu, M.Met., K. J. B. Woure, Ms. 


co-operation between universities and industry in some | time study, they obtain the Higher National Certificate, | and G. Murray. M.Sc. 

such way as this is essential. — which at present is confined to the main subjects of ma a 
The question arises here whether physicist school-| electrical or mechanical engineering, chemistry or | (Continued from page 235.) 

masters should receive the same training at the univer-| building. I have been told recently, however, by a . . : 

sity as physicists who propose to enter industry.| Board of Education Inspector that applied physics Methods of Controlling Distortion.— Before di cussing 
; “ : x ‘ : ’ | the actual methods by which distortion can | mip 


I think the answer is “ Yes,” for how else can the| might be regarded as a subject in either the third year 
schoolmaster be expected to put before his pupils | of the Ordinary National Certificate, or in both years of 
in its proper perspective the nature of the career open| the Higher National Certificate Courses, and (if local 
to the industrial physicist? In this connection it| industries demanded it) it is likely that the Board|)..+ treatment temperature and one of ¢ 
may be noted that within recent years at least two/| would be prepared to consider favourably the award caer by aout lowering it ed alien ae 
English technical colleges have appointed ergineers as| of National Certificates with applied physics as the | ee tank while the » tot yg re the 
heads of their physics departments, simply because| main subject. A few years ago such a suggestion | 2 siahieen atichin on namities inte te - a 
they had industrial experience. In neither case do| would have been frowned upon in official circles, but cain it will na found shel the Raper em f rching 
the two persons appointed possess the qualifications | the developments in electronics have changed the whole slowly into the water will be badly buckled _ —— 
which would admit them to corporate membership | picture, and I feel sure that the time is now ripe for! jhor will be reasonably free fo . d aati or = 
of the Institute of Physics. Certainly governing bodies | National Certificate schemes in physics to be promoted. | ¢, .tors responsible for shin effect pase Aes hi h — he 
of technical colleges attach much importance to in-| National Certificates are awarded by the Board of | of jinear a nsion of aluminium alloys their lon n i 
dustrial experience in the case of candidates for appoint- | Education jointly with a professional institute. In strength ok the temperature of rent ‘ a 
ment to both engineering and science departments. the case of physics, the appropriate professional body | the ite at which heat is extracted from the bi kby 
Some firms, in recent years, have developed a special | concerned would be the Institute of Physics. As many the water in the tank. When a hot sheet is lo an 
kind of “sandwich course,” by which boys who have | students who obtain the Higher National Certificate in| Jjowly into the « uenching tank. the ethene an ae 
passed the Higher School Certificate examination with, | engineering subjects actually become fully engaged in| jaye cooled to the tem oetente of the od sm hit 
say, distinctions in mathematics and physics, have | some branch of physics in industry, and in anticipation | the upper parts of the sheet are very little belo thei 
been selected to train for ultimate engagement by the | of the time when we shall have National Certificates pert rf erature. The thermal contraction of he 
firms as engineers or physicists, as the case may be. | in physics, I hope that the Institute may find it possible bottom nated tin aheaet theneienn: ects wei diien mm 
The scheme under which they have been trained is as/to create a special class of members for this type of | the erty > mentions: ofits Gin ‘cenit Aan “eet 
follows :—On leaving school the boy spends four days| person. The class should be of somewhat higher deieematiny tn" the oo at tiie ame ay 
a week, for one or two years, in the factory or research | standard than for simple subscribership (for which no | weak hot metal. On the other hand. when a «} . 
laboratory, and on the fifth day attends the local | technical qualifications are required), but, of course, of | a¢ the temperature of solution san sr halla 
technical college for the study of a hotchpotch of sub-| Jess standing than the associateship, and possibly plunged ra sully into the panera in the quench ¢ . 
jects (specified by industry), that may, or may not, | leading to the assocjateship, subject to additional | th. upper ow. te of the metal may path the w a 
have relation to the nature of the work to be carried work in physics and approved practical experience. =| before there has been any appreciable loss of heat from 
out later when he joins his firm as a permanent member| Several large firms, as an integral part of their! the jower portion and there will be practically sir ul 
of its establishment. On the completion of this pre-| scheme for obtaining adequate scientific personnel, | taneous pt. of all parts of the ral oer. 
university training the boy then proceeds as anordinary| take boys from secondary schools at the Higher! pgorts to S edinsien dishantion sania therefore | 
undergraduate to the university with the object of | School Certificate stage directly into the works, and | directed to the ontestion of this local plastic deforr = 
obtaining his bachelor’s degree. | encourage them to read for University of London | tion and it would appear that there = we Somenal 
Personally, I disapprove of this pre-university | general or special degrees by part-time day or part- doing this, namely, by delaying quenching until the 
course so long as the present requiremehts of the uni-| time evening attendance at the local college. I have | metal has cooled to a temperature = which its strength 
versities for their first degrees prevail. When a boy | received many reports from employers that this scheme | j, adequately increased, or by ensuring that the quench 
reaches the standard of the Higher School Certificate | works very well from the point of view of industry. ing effect is distributed uniformly over the aa sheet 
examination he has acquired certain habits of study.|I am not in a position to say what proportion of| Jf the blanks, after removal from the heat-treatment 
If, at some subsequent date he has to go through the! entrants to industry under these conditions actually | furnace are gileneedl to cool for a period in air bafons 
mill of the normal type of academical examination for | succeed in obtaining a degree. The present regulations quenching, they gain a certain amount of strength and 
a bachelor’s degree, then usually his training for this| for admission to the associateship of the Institute | the contraction stresses set up during the quenching 
examination should not be interfered with by a long | would permit such an employee ultimately to become | do not produce such a large amount of sicstie ditiounn 
period of work away from academic pursuits. I can/| an associate. My own view on this method of selection | tion as is the case when the blanks are quenched om 
quite see the value which is attached to the industrial | of industrial personnel is that employers should, as far | the solution heat-treatment temperature. In addition, 
flavour of pre-university training, but unless uni-| as possible, provide for part-time day release rather | the contraction is reduced because there is a smaller 
versity undergraduate courses are altered so as to| than work their trainees in such a way that they can | temperature drop during quenching 
match-up with the special practical characteristics of | only study by evening classes. | In practice it is found that daleved quenching does 
the pre-university course, then I believe that the! In this age of applied physics it is important that | esult in a reduction of quench distortion, but this 
average student is placed at a disadvantage through | every person should have an appreciation of physics | interference with the heat-treatment programme affects 
the break in his studies. and its applications, and I would like to see physics | the final properties developed by the alloy. In general 
I would like to emphasise at the outset that the | appearing—not formally of course—even in the | the effect of delayed quenching is to lower the ultimate 
prime function of technical colleges is not that of | curriculum of the senior schools. Indeed many of the strength and proof stress of the Duralumin-type alloys 
coaching students for the external degrees of the Uni- ideas of geography and earth knowledge are essentially | and also to lower their resistance to intercrystalline 
versity of London, though I regretfully admit that the physical in character, and should only be taught by} corrosion. Table II indicates that the delay in quench 
present provision for university education in this | well-qualified physics teachers. This implies that more y 
country is not sufficiently elastic, nor sufficiently well- |should be done in the Board of Education training | TasLe I1.—Effect of Delayed Quenching on the Mechani 
provided for financially, to permit those who are not | colleges for elementary teachers than is done at present | Properties of No. 14 S.W.G. Duralumin (5L3) Sheet 
able to go through the normal university channels | for the study of school physics. Very few training Tests carried out after ageing for five days at room ter 
to derive the advantages of a university education. | colleges have a physics laboratory at all, most of the erature (20 deg. to 22 deg. C.) ee 
For the present, therefore, technical colleges will in| science teaching being confined to nature study. I bi - scot ee seins 
many cases hold degree courses in preparation for! think there is here a field for a new subject in the 


| mised, it is necessary to consider the reasons for th, 
buckling produced during quenching. If two simila; 
sheets of aluminium alloy are heated to the -olutio, 





0-1 per cent 


the external degrees of the University of London. | curriculum of the training college, namely, “ apprecia- Proof Ultimate 
It is desirable, however, that such courses should be | tion of physics.” The content of the course in this | Condition Stress qperess 
drawn up so as to provide as far as possible for social | subject would include something of the lives of the Tons per aa 
life comparable with that of the universities and the | great physicists and of their outstanding contributions ~~ 
time-tables of the courses should have plenty of “ holes ’’ | to social life. I would cut out of the laboratory work | - —_ 
in them to enable students to make full use of libraries | of training colleges all experiments such as the finding | Quenched+ no delay 17-3 23-9 
and general educational facilities. of specific gravities and specific heats. Indeed, it is Quenched 15 seconds after re- s 

I look upon the modern technical collegeasa‘* people's | possible that all physical laboratory work could be ques a oo ss ied “4 
university.” It will be mainly concerned with voca-| eliminated from the teachers’ training colleges and) ~ moval from salt-bath furnace 16-15 28-8 
tional and cultural studies for a vast number of in-| effort concentrated on devising effective demonstra- | Quenched 60 seconds after re- rm " 
dividuals who will occupy posts in industry covering | tion experiments illustrating the general properties of | ques iT pots —_ re- | ate: sett 
a wide range of skill, the majority of whom will not | matter and the applications of physics in everyday life. | ~ moval from salt-bath furnace. .| 13-55 | 24-9 
hold major posts of responsibility. They form, how-/| It is not always realised in rural senior schools that RE A ae ee ee Ge lee, 
ever, the backbone of industry, and it should be the | physics has important connections with agriculture. t All specimens were quenched in water at 18 deg. ( 
aim of the college to produce intelligent and adaptable (To be continued.) 
workers who are able to take their place with the} | ing can be regulated so that the mechanical properties 
utmost efficiency in the works or the laboratory. | | of the alloy still comply with the relevant specification 








This does not imply that the instruction shall be of a | | The importance of the lowering of the resistance to 
purely elementary character, for a well-equipped tech-| TrcunicaL TRAINING OF INDIANS.—Since the incep- intercrystalline corrosion has been investigated, and the 
nieal college may be able to carry out important | tion of the Bevin scheme for the technical training of | results indicate that, whereas the delay which is 
research work, and there are at least a dozen colleges | Indians in this country, 254 trainees have been sent necessary to produce a worth-while reduction in distor 
and polytechnics in England which are acting as | from Indiato England. Of these, 122 have returned after | tion has a definitely adverse effect on the resistance of 
research laboratories for local industries. The question | completing their six months’ course. Most of those who | uncoated Duralumin-type alloys to intercrystalline 
of the exact form that technical colleges shall take in| have returned have been given supervisory posts in| corrosion, the corrosion-resistance of aluminium-coated 
future schemes of education is one which I do not | industry or have been taken into the Army or employed | alloy sheet after similar treatment may be adequate. 
think we can consider fully at the present time, as| as instructors at training centres under the technical | 
there is no doubt that very drastic modification will | training scheme. It is intended to continue to send| * Paper entitled “‘ The Cold-Pressing Properties of 
have to be made in the provision for technological batches of 50 men from India every quarter for the | Duralumin-Type Alloy Sheets, with Special Reference to 
education in this country in post-war years. | duration of the war. So far 39,000 trainees have been | the Production of Large Pressings for Aircraft,’’ pre- 

In the meantime, the most I think that can be | enrolled under the technical training scheme of the | sented before the Institute of Metals, at the Autumn 
done is in connection with National Certificate and | Labour Department of the Government of India and | Meeting in London, on Wednesday, September 23, 1942. 
National Diploma schemes. There are many young ' 10,700 of these have now completed their training. Abridged. 
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In view, however, of the danger of not developing the 
desired mechanical properties in the material, delayed 

uenching is inadvisable. 

Possibly the most fruitful method of minimising 
quenc li distortion is to throw the part as rapidly as 

yssible into the quenching water, so that the bottom 
edge of the blank cools only very slightly in advance 
of the top edge. Uneven quenching stresses are thus 
quite small and produce only a limited amount of dis- 
tortion. This method is of particular practical applica- 
tion in the case of sheets and some simple shapes, and 
only moderate skill is required of the operators. It is 
clear that the shape of certain articles precludes their 
treatment by this method. It has been shown* that 
by quenching in oil the amount of distortion is dis- 
tinctly less than is obtained when water is used. Where 
the heating is carried out in a salt-bath, however, there 
are several serious objections to this method, including | 
the fire hazard involved by the introduction of molten | 
nitrate into oil, the rapid contamination of the oil bath, 
and the difficulty of removing all traces of nitrate from 
the oily surface after quenching. 

The substitution of hot water for cold in the quench- 
ing operation is found to reduce the degree of distortion. 
Tests were carried out with water temperatures in the 
range 0 deg. to 100 deg. C., but a useful reduction in 
distortion was obtained only in the range 80 deg. to 
100 deg. C., and then only at a sacrifice of the drawing 
properties. The latter feature is caused by the fact that 
the sheet, after quenching, is at a temperature which 
is high enough to cause a rapid increase in the rate of 
age-hardening, which, in turn, leads to increased “ spring- 
back ” in the pressing, together with a greater tendency 
towards splitting, and so detracts from any benefits 
obtained as a result of reduced distortion. The effect 
of hot-water quenching on the final mechanical proper- 
ties is shown in Table ITT. 





Taste IIIl.—The Effect of Hot-Water Quenching on the 
Final Mechanical Properties of No. 14 S.W.G. Duralumin 
(5L3) Sheet. 

Tests carried out after ageing for five days at room tem- 
perature (20 deg. to 22 deg. C.). 








0-1 per cent. | 





Ultimate 
Proof . 
, ~ Streas. 
Condition. = ae a Tons per 
| sq. in 8q. in. 
| 
Quenched in water at 18 deg. ¢ | 17-3 28-9 
Quenched in water at 50 deg. C. | 13-8 26-6 
Quenched in water at 80 deg. C. ..| 13-5 25-1 
Quenched in water at 100 deg. C. . 13-65 24-7 


i | 


Another method of producing more uniform quench- 
ing is to use as quenching medium a rapidly moving 
stream of air and fine water spray. Whereas the intro- 
duction of heated blanks into liquid quenching media 
inevitably results in certain parts of the blanks being 
cooled earlier than the remainder, a practically instan- 
taneous generation of a fine water spray around a 
blank placed in a suitable chamber results in simultane- 
ous cooling throughout the mass. Experimental spray 
chambers designed by the authors have shown that 
although satisfactory mechanical properties can be 
obtained by this method the samples do not always 
show the maximum resistance to intercrystalline corro- 
sion, but, as mentioned previously, this feature is 
relatively unimportant in the case of aluminium-coated 
alloy sheet. 

Great care is needed im designing a spray chamber, as 
there are considerable practical difficulties in the produc- 
tion of a complete and instantaneous blanket of spray 
over a part of large surface area and possibly intricate 
shape. Any appreciable unevenness in the spray results 
in non-uniform cooling, which, apart from causing | 
faulty mechanical properties, also gives rise to distortion 
of the part. It is interesting to note that, in spite of 
possible academic criticisms, fog-quenching is used by 
the Douglas Aircraft Company in the United States. A 








delays the age-hardening process, and the permissible 
delay is governed by the storage temperature. 


With this class of materials, the maximum tensile | 
properties are developed only after heating the solution | 
heat-treated metal at a slightly elevated temperature | 
for a period usually in the region of 18 hours. The | 
temperature used again depends on the particular alloy | 
conterned, but is generally between 150 deg. and | 
175 deg. C. This ageing treatment gives rise to two | 
complications in the pressings. In the first case, | 
unless the thickness of metal is considerable, for ex- | 
ample, above No. 14 8.W.G., there is a serious risk of | 
distortion occurring during the process, and, as a result, 
the finished pressings may require adjustment of shape 
when they are in their hardest condition. In the 
second case, this heat-treatment seriously impairs the 
resistance of these alloys to inter-granular corrosion. 
In addition, it may be stated that the long time 
involved in the ageing treatment is extremely costly, 
as special forced air-circulation furnaces are necessary 
to carry out the operation and a considerable extra 
amount of shop space is required. This feature has 
been one of the main reasons for the restricted use of 
this type of material. It is doubtful, therefore, whether 
the alloys at their present stage of development will 
ever achieve great popularity in the press shop. 

It has been shown by the authors* and others that 
the ageing which takes place in Duralumin after solu- 
tion heat-treatment brings about a pronounced decrease 
in ductility in its early stages. The permissible period 
of delay between quenching and any forming operation 
depends on the severity of the latter and also on the 
temperature at which the metal is stored. At room 
temperature fairly simple pressings may be made up 
to 2 hours after solution heat-treatment, but difficult 





Grain GROWTH FROM CRITICAL 
Srrarnine. X 100. 


Fie. 1. 


pressings must be formed within half an hour. Storage 
of the solution heat-treated blanks in a refrigerator 


It has 


and very eften cannot be removed by re-drawing. The 
small amount of distortion associated with spray- 
quenching indicates that this method could be applied 
with advantage to intermediate solution heat-treat- 
ments. The general outline of procedure for . the 
production of a normally difficult pressing is as follows. 
After the blanking operation, the metal is given a 
solution heat-treatment involving a water quench from 
a predetermined temperature. If a refrigerated store is 
available, the blanks are kept in this until required ; 
otherwise they are formed with the minimum of delay 
after solution heat-treatment. 

This method will prove successful for the majority 
of Duralumin-type alloy pressings. In the case of 
more difficult pressings, however, involving deeper 
draws or sharp radii, the methods described below may 
be used. Where a pressing is required of greater 
depth than can be obtained in a single forming opera- 
tion, it is usual to limit the depth of the first draw 
and then to re-solution heat-treat the partly drawn 
pressing before further drawing. Re-solution heat- 
treatment is conveniently carried out in the same 
furnace as that used for the original solution heat- 
treatment of the blank, and the same temperature is 
employed. This treatment removes the effect of work- 
hardening caused by the first forming operation, and 
although it does not bring about the most ductile 
condition in the material, it restores the original 
drawing properties by the blank. Re- 
solution heat-treatment followed by a forming opera- 
tion may be carried out without any detriment to the 
final properties of the material. In the case of “ Alclad ” 
materials, however, the view has been expressed that 
repeated heat-treatment tends to cause the Duralumin- 
type alloy core to diffuse into the pure aluminium 
coating. The authors, however, have never seen any 
indication of this occurring even after prolonged 
heating. So long as the correct solution heat-treatment 
temperature is used, there is no need for any further 
heat-treatment after the last press operation. There is, 
however, one defect which may result from re-solution 
heat-treatment ; this is grain growth in those parts 
of the pressing which have been critically strained. 
Cases of this oceur occasionally, and in subsequent 
pressing operations the surface of the metal becomes 
roughened in the regions where stretching takes place. 
It is usually found that the large grains are confined to 
the surface of the sheet and that the final mechanical 
properties of the material still come within the speci- 
fication. An example of grain growth is shown in 
Fig. 1, on this page. The mechanical: properties of 
this material in the fully-aged condition, tested in the 
transverse direction, were :—0-1 per cent. proof stress 
18-1 tons per sq. in.; ultimate stress 26-4 tons per 

. in. 

a eee has been suggested occasiénally to facili- 
tate the production of difficult pressings in a single 
forming operation. In the case of a pressing requiring 
three draws and involving a preliminary and two inter- 
stage solution heat-treatments, the use of “ super- 
annealed ” material, by virtue of its superior drawing 


TABLE IV.—Effect of Various Heat-Treatments on the 
Mechanical Properties of Duralumin Sheet. 
































description of the plant is given by Davis and Gold- 
stein,t who state that this method of heat-treatment | 
satisfies the necessary specifications of the U.S. Army. 
These, however, do not include a test for susceptibility 
to intercrystalline corrosion. 


Certain alloys differ from ordinary Duralumin in that |. eS : 
age-hardening is incomplete and takes place much more | With the materials in more general use for cold-forming 


slowly at room temperature. Solution heat-treatment | operations, Duralumin-type alloys possess low ductility. 
operations are carried out in a manner similar to those | Ductility may be described as the ease of continued 
applicable to the ordinary age-hardening alloys, the | /ongation under tensile stresses. As a result, only 
exact temperatures used depending on the particular | PTeSs!ngs of limited depth can be produced at a simgle 
alloy being dealt with. After the water-quenching | forming operation, and pressings involving a deeper 
treatment these alloys are fairly soft and age-harden | draw may require several intermediate softening opera- 
extremely slowly, but their drawing properties are | tions. Owing to the distortion introduced by quenching, 
inferior to those of Duralumin (5L3). Simple cold- | intermediate solution heat-treatment can only be 
forming operations may, therefore, be carr'e1 out at any | C@Tied out in cases where the subsequent pressing 
convenient interval after solution heat-treatment. | operation deep enough to remove the effects of 
- | distortion. With aircraft panels of large area and 

* See A. v. Zeerleder, JI. Inst. Met., vol. 46, page 169 | relatively shallow depth, the distortion is considerable 
(1931). 

t See Machinery, New York, vol. 45, page 788 (1939). | 


—7 deg. C., and then conveyed in bulk to the press | 
where they are available for pressing in their most 
| ductile form. This system has already been operated 
with success. 

Low Ductility of Duralumin-Type Alloys.—Compared 











* See Jl. Inst. Met., vol. 66, page 149 (1940). 


been found that by storing at approximately —7 deg. C. ¥ 
blanks may be kept successfully for four days. The _ OT per | uiti- | Elonga- 
use of lower temperatures involves higher installation mid Proof | Jmate tion 
i q Condition. e Stress. | on 2 in. 
and running costs of the refrigerator plant and greater Hard- | es. | Tons per| per 
discomfort to the agg The use of a refrigerator xo. sy sq.in. | cent. 
in conjunction with the heat-treatment department ae ay 
helps production by improving press efficiency, in- 
creasing the output of the department, and maintaining | Solution heat - treated S or 9 
the material in its most ductile form. and fully age-hardened | 125 ae - ” 
y . f . . Immediately after solu- 
J lany cases occur where the forming operations are | tion heat-treatment 75 8 | 2 22 
carried out at a considerable distance from the heat- | Immediately after anneal- ol - mn 
> i i ing es on a 65 | 6 7 ¢ 
treatment department. ~— necessitates the con-| ,, days after annealing s7 | 10 | 21 19 
tinuous transport of small batches of material. If, | immediately after “super-| . il ’ 
however, a refrigerated truck is used, the whole of the| annealing”  .. oo 5 13-7 21 
| blanks required for the production run may be heat-| 15 Gays. after “ super- 57 5. 3- 2 
. . . annealing — v 57 >-3 13-8 20 
treated and placed in the truck after being quenched to 





properties, makes it possible to eliminate the first two 
heat-treatments and one press operation. This is due 
to the fact that material in this condition will permit a 
depth of draw equal to that obtained by two draws on 
solution heat-treated material. Wherever annealed 
material is used, however, a final solution heat-treat- 
ment is necessary in order to develop the full mechanical 
properties laid down in the relevant specification, and, 
as a result of the distortion attending this heat-treat- 
ment, the stamping usually requires a subsequent 
adjustment, either by hand work or by means of a 
further press operation. It is, therefore, only in 
isolated cases, where the heat-treatment of the press- 
ings is necessary after forming, that it has been found 
advantageous to employ Duralumin in the “ super- 
annealed” condition; in any case, Duralumin pro- 
ducers will not supply material in this condition. Other 
disadvantages attending the supply of “ super- 
annealed ” Duralumin are the increased likelihood of 








200 


°orrosion taking place in storage, and also the greater 
fase with which the material would be damaged by 
crat ching. 

Table IV, page 259, shows the properties of Duralu- 
min sheet in the annealed and “ super-annealed * condi- 
tions. Annealing consists of heating the sheet to 
350 deg. to 380 deg. C., and then cooling in air or 
quenching in water, while “ super-annealing,”’ des- 
eribed by P. L. Teed (see Duralumin and Its Heat T reat- 
ment, page 36), consists of heating the sheet to 380 deg 
C. and cooling at the rate of 30 deg. C. per hour to 


200 deg. C., after which the rate of cooling does not 
appear to affect the mechanical properties of the 
material. Attention is drawn to the fact that although 





the various heat-treatments have a profound effect | 


upon the values for the 0-1 per cent. proof stress and | 
ultimate stress, the percentage elongation remains 
practically unchanged. This clearly indicates that 
deep-drawing properties cannot be judged solely from 


consideration of the elongation figure obtained in the | 


tensile test. 
of other deep-drawing materials, 


This has already been realised in the case 
where the effect of 


yield point and ultimate stress have been found to be | 


no less important. 

It was noticed that blanks which had been stored for 
short periods in the refrigerated store appeared to show 
improved pressing properties. The effect was so 


marked that experiments were carried out to determine | the other end to meet it 


if it was reflected in any mechanical property. These 
experiments consisted of carrying out tensile and hard- 
ness tests on a sheet of solution heat-treated No. 
S.W.G. 
storage in a refrigerator at— 18 deg. C. 10 deg. C. 

and at room temperature (20 deg. C.). The tensile 
test-piece used was prepared by blanking 0-030 in. 


oversize, filing to size in a jig, and finally polishing | by which it engages one end of the cane rod 15. 
The | 
and a width of | 


the edges with 00 grade Hubert emery paper. 
test-piece had a gauge length of 8 in., 
0-75 in. The radius of the “ lead in’ eurves of the test 
piece was 3-5 in. The solution heat-treatment was car- 
ried out in a forced air-circulation furnace, the soaking 
tinie allowed being 30 minutes. The temperature of the 
refrigerator was controlled to + 2 deg. C. by a thermo- 
static valve, the freezing chamber being partially filled 
with paraffin in which the test-pieces were suspended. 
The results of the tests, which are given in Table V, 
show that the maximum ductility (as indicated by the 
percentage elongation) of solution heat-treated Duralu- 
min-type alloys is not obtained immediately after the 
water quench. The ductility appears to rise to a 


TaBLe V.—Efect of Ageing at Various Temperaturcs on 
the Properties of Duralumin Sheet (5L3). 
Test-pieces solution heat-treated in a forced air-circula- 








tion furnace at 495 deg.. +- 2 deg. C., for 30 minutes. 
Vickers 

Pyra- 0-1 per . 
Interval mid cent. Ls er 
Between Hard- Proof Stress. | per cent 

Quenching ness Stress Fens ner on 

and Testing No Tons per oat I A 
10 kg. sq. in. > - 
| Load. 
Aged at Room Temperature. 

As quenched 74:5 |) «67-8 19-4 | 18-0 
5 min 73-2 7°75 20-1 20-5 
10 min 76-0 7-60 20-4 20-30 
20 min 76-3 7°75 20-25 17-75 
30 min. --| 77-0 7-80 20-40 18-30 
45 min --| 78-1 8-0 20-60 17-75 

Aged at —10 deg. C., 2 deg. ¢ 

Freshly quence ned) 72-3 8-75 22-5 20-4 
1 hour , 71-8 8-85 23-3 20-8 
2 hours 70-6 8-35 22-4 21-3 
4 hours .. P 72-6 9-00 22-4 20-0 
8 hours ; 73-4 9-40 23-9 | 17-5 
Fully aged . 128 16-3 26-4 | 15-0 

Aged at —18 deg. C 2 deg. C. 

As quenched 74-5 7-3 19-4 18-0 
2 hours 74°5 7-7 19-6 18-75 
4 hours 73-2 7-6 20-0 18-75 
8% hours 73-0 7-4 19-7 17-5 
24 hours 74-1 7°65 20-95 18-75 
48 hours 75-2 7-95 19-9 18-25 





upon the temperature of storage, ond then t to fall con- 
tinuously as age-hardening proceeds. At room tem- 
perature this interval is of the order of 10 minutes, and 


20 | and a plug 2. 
Duralumin (5L3) after varying periods of 3 on a shank 4 which is threaded to engage the end of the 


- : - | sides of the tube and are axially spaced. 
maximum after an interval of time which is dependent 


lot twisting the 


is therefore too short to be put to any practical use. | 


At normal refrigerator storage temperature (— 6 deg. 
to — 10 deg. C.), however, the interval is approximately 
2 hours, while at — 18 deg. C., the maximum value for 
elongation is obtained 4 hours after quenching. 


(To be continued.) 








ROYAL NATIONAL Lire-Boat InstirvutTion.—The Royal 


National Life-Boat Institution announce that they have | 


new motor lifeboats 
costing 10,0001. each. 


decided to lay down two 


46-ft. Watson cabin type, These 


are to replace two lifeboats of this type which have been 
destroyed by enemy action. 


of the | 
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** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTL x 

PUBLISHED UNDER THE ACTS OF 1907 TO 19 

The number of views given in the Specification Sao 
is stated in each case; where none is mentioned, the 
Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 


Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Se puthampton Buildings, 
Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertiseme nt of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word ** Sealed" is appended. 


Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


544,654. Threading of Cable Conduits. Standard 
Telephones and Cables, Limited, of London, and C. J. 
Culling, of London. (4 Figs.) October 18, 1940.—The 
invention is a grapple for use in the threading of conduits 
by the method in which one rod is thrust part way 


through from one end and another rod is thrust in from | 


the two rods engaging and 
holding one another securely, so that they can be with- 
drawn from one end. The grapple consists of a socket 1 
The plug consists of a three-quarter sphere 


cane rod 7. The part-sphere 3 is undercut to form a 
skirt 11. The socket 1 consists of a tube which tapers 
inwards at one end to the diameter of the screw thread 
Elon- 
gated openings 19 at the small end of the tube permit the 
escape of silt which is liable to be collected during the 
threading of the conduit. Inside the large end of the 


lus P 
(644,684) 1 > 








20, 21 set at an angle and pointing back | 
These two barbs are on opposite 
The external | 
diameter of the part-sphere 3 allows it to enter the tube 
and pass the barbs. 
deviated by the barb 21, both barbs opposing withdrawal 
of the plug by an axial pull. There are no sharp edges 
or external projections on the grapple, thus avoiding 
any possibility of damage to an existing cable in the 
conduit being rodded. Also, there are no springs or | 
moving parts which are liable to become clogged with | 
silt, and there is no need to rotate the rods in order to 
couple them together, thereby avoiding the possibility 
rods round an existing cable. A cen- 
where the available space in the 


tube are barbs 
from the opening 22. 


tralising cage, for use 


conduit would allow of the plug and socket ends passing 


each other consists of four bowed rods with a central 
spacing rod, all these rods being welded together at the 
ends and fixed to cane rod couplings. (Accepted April 
22, 1942.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


544,298. Face Milling Cutter. John Fowler and 
Company (Leeds), Limited, of Hunslet, and P. B. Niekirk, 
of Leeds. (5 Figs.) April 29, 1941.—The cutter is 
designed to enable roughing and finishing cuts to be 
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taken in one operation. The cutter shown carries a 
single crash tool 13 for taking a heavy roughing cut, 
anda battery of five tools 14a to 14e for taking the finishing 
eut. The tools are all inserted in the body so that their 





After passing the barb 20 it is | 


SEPT. 


25, 1942. 


tips project. from the under face 15. The a; of th rash 
tool is at a greater radius than the circle 22 throuch the 
axes of the tools, this circle being coaxial with th« body 
and passing near the tips of the finishing tools, so that 
as the work is advanced towards the cutter the cragh 
tool is the first to engage the work and does so for more 
than one revolution before the first of the finishing tools 


engages the work. These are arranged with th« tips 
at slightly different radii, the first, 14a, being at the greatest 
radius. The arrangement is such that the last of the 
finishing tools is not in action until the crash tool hag 
completed its cut. In this way the one cutter wij 


serve for taking both roughing and finishing cuts in q 


single operation. When two crash tools are used, they 
are mounted in the body 10 near one another. The 
second crash tool can either be set with its tip at a less 


radius than that of the leading crash tool and at a greater 
distance from the under face 15 of the cutter body, go 
as to deepen the first heavy cut, or with its tip at a greater 
the differe: 


radius than the tip of the leading tool, e in 
radii being equal to half the feed of the work per too] 
revolution; in order to obtain evenness of cut, the tips 
of the two crash tools begin at the same distance from 


the under face of the cutter body. (Accepted April 3, 


1942.) 


METALLURGY. 


543,726. Protection of Magnesium Alloys. High Duty 
Alloys Limited, of Slough, and L. Whitby, of Slough. 
November 15, 1940.—-The invention is a process for 
producing adherent and protective surface coatings on 
magnesium and magnesium-base alloys by electrolytic 
treatment. The metal or alloy is subjected to electrolytic 
action with alternating or direct current at or above the 
spark potential in alkaline solutions containing 10 per 
cent. or more by weight of one or more soluble carbonates 
and/or aluminates and or silicates, preferably with one or 
more fluorides and,or soluble salts of the oxyacids of 

| phosphorus, until a continuous coating is obtained, 
| (Accepted March 10, 1942.) 


MISCELLANEOUS. 


538,642. Repeat-Motion Mechanism. Parnail Air- 
craft, Limited, of Bristol, A. G. Frazer-Nash, of Tol- 
| worth, and S. R. Proctor, of Almondesbury. (3 Figs.) 
November 7, 1939.—The invention is a device for accu- 
| rately repeating the motion of a member at a distant 
point, particularly where it is impracticable to mount 
both members in effectively rigid angular relationship 
with one another; for instance, where the angular 
position of a shaft has to be indicated on precision instru- 
ments at a point off the axis of the shaft. A support 
| bracket 1 mounted to rotate about a normally vertical 
axis carries a bearing for a shaft 3 which carries on one 
end an arm 4. On the other end of the shaft is secured 
| a flanged wheel 5 behind which one end of a plate 6 is 
secured to the bracket. At the other end of the plate is 
a bearing for a shaft 8 which also has a bearing in a 


—* 


| 





| 


(538.642) 





| bracket. The latter is fixed relatively to the support 
| bracket 1, while the end of the shaft carries a cradle. 
| The shaft 8 has a wheel 12 mounted on it through the 
sector 13 which is pinned to the shaft, the wheel being 
| bolted to the sector by two bolts passing through slots 
in the wheel. Driving connection between the wheel 12 
and the wheel 5 is by a belt 16 which is of metal so as to 
be as inextensible as possible. For preventing slip the 
| belt is secured to the wheels by screws. For taking up 
| the slack in the belt and for securing final adjustment in 
| lining up the arm 4 and the cradle on the spindle 8, two 
| jockey pulleys 19 and 19a are provided, each consisting 
| of a sleeve on a journal mounted on an eccentric pin 22. 
A cover plate secured to the plate 6 protects the wheels 
and driving belt. Thus any angular movement of the 
arm 4 will rotate the shaft 3 and so cause the shaft 8 
and the cradle on it to turnin unison. (Accepted August 
12, 1941.) 
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ARTICULATED LOCOMO- 
TIVES FOR THE UNION 
PACIFIC RAILROAD. 


One of a batch of twenty 4-8-8-4 single-expansion 
locomotives, which is being built by the American 
Locomotive Company for the Union Pacific Rail- 
road, is illustrated in Fig. 1, on this page. The 
locomotives, Which are the largest and heaviest of 
their particular type ever constructed, have a total 
length over the couplings of 85 ft. 3 in. ; including 
the tender the overall length is 132 ft. 92 in. The 
total weight of the engine and tender is 534 long 
tons, and the tractive effort is 135,375 lb. The 
«ction of the Union Pacific Railroad between Green 
River, in the south-west of Montana, and Ogden in 
Utah, on the Great Salt Lake, passes over the 


| vertical plane, adjustments necessary to meet | 

vertical eurvature in the track being made by the | 
| spring rigging. The rear end of the front engine 
frame is formed with a tongue, clearly shown in 
| Fig. 3, on page 262, and this fits into a socket at the 
| front end of the rear frame. Connection is made by a 
vertical pin. The boiler is carried by the front 
engine frame, but the weights are distributed so that 
a load of about 7 tons is carried by the rear frame 
through the socket front. 

The arrangement of the running gear and sus- 
pension is on what the American Locomotive Com- 
pany term the “lever principle.” This expression 
implies the fixing of a pivot point on the wheel base 
around which the mass of the locomotive rotates 
with respect to the track as the engine travels 
round curves. This point is the rear pair of driving 





wheels on the eight-coupled driving-wheel base. 
No provision is made for lateral movement of the 
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take the place of hangers of fixed length in the usual 
arrangement; they allow of vertical adjustments 
throughout the entire wheelbase so that track varia- 
tions are conformed to with the minimum effect 
on the adhesion weight on the driving wheels. Much 
attention has been paid to ensure freedom of adjust- 
ment of the whole spring suspension system. 
Alemite lubrication is applied to the spring hangers, 
and cross-equaliser hangers have ball ends carried 
in removable seats in pockets packed with cotton 
waste. All driving wheels of the front unit are 
equalised on each side and the two sides are cross- 
equalised at the front end to the suspension of the 
rear end of the main equaliser beam. The front 
end of this beam bears on the Bissel-type centre 
pin of the engine truck. 

The leading engine truck has 36-in. diameter 
wheels carried in SKF inside journal bearings, and 
the trailing truck has 42-in. diameter wheels. with 





Fig. 1. GeneRAL View or LOCOMOTIVE. 





Wahsatch Mountains, the average grade between 
the two cities being 1-14 per cent. The new 
engines have been designed to haul the heaviest 
freight trains over this section in scheduled time 
without requiring any assistance. They can operate 
on any part of the railway system and are capable 
of a maximum speed of 80 m.p.h., and of 70 m.p.h. 
at continuous maximum power. 

The main dimension and particulars of the loco- 
motives are given in the Table on page 262, which 


Fie. 2. Mare Frame Castinos. 


|axle with respect to the locomotive frame for 


this pair of wheels. The guiding wheels on the 
front engine unit, which are constituted by the 
front pair of driving wheels and the front pair of 
truck wheels, have provision for ample lateral 
movement against controlled resistance. The initial 
resistance increases gradually as movement pro- 
gresses. The second and third pairs of driving 
wheels adjust themselves against a somewhat lower | 
resistance and through a somewhat smaller range 





may conveniently be consulted in connection with 
the description which follows. The general arrange- 
ment will be clear from Fig. 1. There are two| 
main engine frames each constituting a driving 
unit with four coupled driving wheels on each side, | 
each unit having its own cylinders and valve gear. | 
\t the forward end of the front unit is a four- | 
wheeled leading truck, and there is a similar trailing 
truck at the rear end of the back unit. The tender 





of lateral movement. The wheels behind the pivot 
pair control the movement of the rear end of the 
locomotive against an initial resistance somewhat 
lower than that of the guiding wheels. 

As there is a tendency for locomotives of long | 
wheelbase to overload the driving springs when | 
passing over dips in the track, and to underload | 
them when passing over humps, this latter effect | 
resulting in overloading of the truck springs at: the | 


SKF twin-bearing outside journal boxes. The driv- 
ing wheels are 68 in. in diameter and are carried in 
Timken roller bearings. The driving boxes, and all 
other roller-bearing boxes throughout the locomo- 
tive, are fitted with temperature indicators. The 
side rods, which are well shown in Fig. 5, on page 263, 
are of the articulated type. Vertical grease pockets 
are formed in the body of the rods close to the crank 
pins, except for the ends of the rods on the inter- 
mediate crank pin. This bearing is lubricated 
through the hollow bore of the pin. The driving 
axles, the main and side rods, crank pins and piston 
rods are of heat-treated low-carbon nickel steel. 
The pistons are of light alloy-steel with three T- 
section combination bronze and cast-iron rings. 
The crossheads are manganese-vanadium steel cast- 
ings and run in multi-bearing guides. These guides 
are carbon-steel forgings and are connected to 
clamps at the ends in such a way that in adjusting 


is mounted on a four-wheeled forward truck and five | end of the wheel base, an unusual degree of flexi- | themselves to the lateral expansion of the cylinders 
pairs of wheels carried on pedestals forming part | bility has been provided in the spring rigging. This| the bolts are not subjected to shearing stresses. 


of the tender frame. 
the engine frames are illustrated in Fig. 2. 


ing 


all points of anchorage of the spring rigging to the | 


The two steel castings form- | is obtained by the employment of helical springs at |The crosshead and guide are illustrated in Fig. 4, 


page 262. The weight of the reciprocating parts on 


They are connected together by a vertical articula- | engine bed and trailer truck. These cushion springs |each side of the front unit is 2,106 lb., and the 


tion joint, so that the combination is rigid in, a' consist of two 8-in. double coils in tandem and! corresponding figure for the rear unit is 1,912 lb. 
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Fie. 3. Front Enorve Unir. 





The arrangement of the steam and exhaust pipes | 
adopted has been based on experimental work car- 
ried out by the Research and Mechanical Standards 
Department of the Union Pacific Railroad, and 
represents a development of the system of flexible 
connections to the leading pair of cylinders which 
has been employed in earlier articulated loco- 
motives built by the American Locomotive Com- 
pany. The steam and exhaust pipes used are larger 


Table of Main Particulars and Dimensions. 


Gauge of track ove 
Driving wheel diamete 
Wheelbase, driving 


total engine 
»» engine and tender 
Weight on leading wheels 
driving wheels 
trailing witeels ... 
of engine (total) 
of tender (with 3 load) 
Number of cylinders... 
Diameter of cylinders 
Stroke of pistons 
Boiler pressure , 
» inside diameter 
Firebox, length 
”» width 
Tubes, 75 
* 184 
Length of tubes oa vee 
Total evaporating surface ... 
» Superheating surface ... 
Grate area eee eee 
Fuel capacity... 
Water capacity 


” 


” 


than those previously employed 
expansion articulated locomotive. 


4 ft. 84 in. 

5 ft. 8 in. 

18 ft. 3 in. and 
18 ft. 3 in. 

72 ft. 54 in. 

117 ft. 7 in. 

97,000 Ib. 

540,000 Ib. 

125,000 Ib. 

762,000 Ib. 

342,200 Ib. 

4. 

232 in. 

32 in. 

300 Ib. per sq. in. 

7 ft. 11 in. 

19 ft. 7 Jy in. 

8 ft. 0% in. 

2+ in. diameter. 

4 in. diameter. 

22 ft. 

5,889 aq. ft. 

2,466 sq. ft. 

150-3 sq. ft. 

28 tons. 

24,000 gallons. 


on any single- 
Steam from the 


branch pipes is divided and passes directly to the 
front and rear cylinders through horizontal pipes. 
The point of division can be seen below and a little 
to the left of the makers’ nameplate in Fig. 5. The | 


front cylinder steam supply is through a ball joint, | engine-frame castings. 
Forward of | in diameter and the valve gear is of the Walschaert 


as will be clear from the illustration. 


the ball joint is a horizontal pipe which can swing | type. 


Fie 4. Vatve Gear or Rear Enoine Unrr. 


| pipe with ball joints at each end, the arrangement 
| giving complete flexibility in a horizontal plane. 
The connecting pipe to the rear cylinder is fitted 
with an expansion joint. 

As will be clear from Fig. 2, the cylinders and 
valve chambers are integral parts of the main 
The piston valves are 12 in. 


All pins run in needle or roller bearings. 


in a horizontal plane, and the front end of this pipe | The locomotives are fitted with mechanical lubrica- 


connects to the cylinder through a short horizontal ' tion throughout. 


There are four 36-pint mechanical 


lubricators with a total of 49 feed pipes supplying 

123 lubrication points. These serve, among other 

parts, the valves, cylinders, piston-rod packing, 

steam and exhaust pipe ball and slip joints, and 

journal boxes. All spring-rigging pins and valve- 

motion bearings have Alemite fittings and at the 

few points at which pin connections are used in the 

spring rigging self-lubricating bushings are employed. 
The boiler, a view of which, complete with the 

| firebox and smokebox, is given in Fig. 6, on page 


| 270, has three rings, The first, which is tapered and 
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Fic. 5. Stream ConneEcTIONS TO FRONT aND REAR ENGINES, 


has an inside diameter at the front end of 7 ft. 11 in. | LITERATURE. | mercury-are rectifier. Admittedly, the rectifier 
and at the rear end of 8 ft. 22 in., is 14) in. thick ; iit bt | receives a treatment. of almost equal extent, but 
t is 11 ft. 6% in. long. The centre ring, which is | Electrical Engineering. Vol. I. By W. T. Maccatt, | only two pages deal with grid control. Class instruc- 
11 ft. 7% in. long, is parallel, 8 ft. 54 in. in internal M.Sc., M.I.E.E. London: University Tutorial Press, | tion should enable some of these shortcomings to be 
ameter and 1§ in. thick. The rear ring, which is| | Limited. [Price 15s.] com? if _ ss | made good, but the utility of a book of this kind is 
so formed from 1} in. plate, is 10 ft. 7 in. long and | Tuts second volume of Electrical Engineering is) much enhanced if it does not require to be supple- 
8 ft. 74) in. in internal diameter. The sheets, which founded, as the author explains in the preface, on | mented by reference to other sources. 
are of Bethloc steel, were cold-rolled and afterwards | his previous book, Alternating-Current Electrical | . 
eat-treated to remove internal stresses. All joints Engineering, omitting those parts which have been 
re riveted and caulked inside and outside. The | utilised in preparing Vol. I. Its purpose is “ to 
frebox, the interior of which is shown in Fig. 7, on | provide a text-book which will cover the funda- | ; 
page 270, is built up from 14% in. plate and is mentals and prove useful . . . for those connected | THERE are several unusual features about this map, 
9 ft. 74, in. long and 8 ft. 0% in. wide. All seams with the running of a.-c. power and sub-stations the first of a series which is being made and pub- 
have sealing welds, and there are seven Security | and for the staffs of a.-c. test-rooms. It is intended lished for the British Council by the Royal Geo- 
reulators, as shown in Fig. 7. The superheater | to cover all branches of Electrical Engineering dealt | graphical Society. The ee originated in a 
onsists of 93 1}-in. diameter units inserted in 4-in. with in the usual three-years” day courses. For | suggestion made ra February, 1940, by the late 
evening classes, it is suitable for Higher National | Lord Lloyd, during his presidency of the British 
| Certificate courses (A2), together with much of the | Council, that a map in Arabic characters, showing 
|existing and potential war areas, would be useful 


| British Council Map No. 1: Europe and the Middle East. 
London : The Royal Geographical Society. [Price 5s.) 


flue tubes. 

The smokebox has two complete sets of stacks 
nd exhaust nozzles, one for each of the two engine post-Certificate classes.” This is a comprehensive | ‘ . P ; 
units, At the bottom of each stack there are four | undertaking, even for a book of 463 pages, and it is, | im the Council’s work. The map is to the scale of 
lraught tubes, one for each exhaust jet. At the| perhaps, inevitable that the treatment cannot be | 1 : 11,000,000, and measures 38 in. by 25 in. It 
lower end of the stack there is an extension bell, and | considered as wholly satisfactory. Not only are|is drawn on Murdoch's Third Conical Projection 


njector action is effected by means of the annular | parts of it superficial, but, in some cases where | and is printed on a special half linen-half cotton 
: | paper by the photogravure process. The R.G.S. 


passage between this bell and the draught tubes. | greater detail is given, undue emphasis is attached | phot é ' 
There are two saturated-steam turrets in front of | to a few subjects, out of proportion to their relative | quill-pen lettering is used throughout and is admir- 
the cab, each being supplied through a 3}-in. | significance in a book of this kind. An instance of | ably clear, though the simpler form employed on 
Another turret | this lack of balance is the discussion at length of | the land areas might be preferable on the water 
supplies superheated steam to the stoker engine | several methods of harmonic analysis ; whereas a | areas also. An Arabic edition of Map No. 1 is in 
and turbo-generator. Westinghouse air-brake equip-| clear account of one adequate method, with a| advanced preparation. Maps Nos. 2 and 3, respec- 
le, such as that of Runge, would have | tively covering the Far East, and North America 


ment is fitted, two 8} in. cross-compound com- | worked examp co 
pressors being mounted on the front end of the for- been sufficient. |to Britain, and arranged to fit obliquely on to 


ward engine frame. | In the section dealing with synchronous machines, | Map No. 1, are also available in outline and will be 
the current-circle diagram is left out of account, in | completed eventually in the same style. In their 


spite of its instructional value and practical utility, | present outline form, they are sold only in sets 


Sociery oF BRITISH AIRCRAFT ConsTrrUcTorS.—The | and the comprehensive survey that it provide’ of | with No. 1, at the price of 8s. for the three sheets. 
The Royal Geographical Society are to be con- 


Society of British Aircraft Constructors inform us that | the complete performance of the machine, both as a | j 
Mesers. Phillips and Powis Aircraft, Limited, have been generator and as a motor. Only two pages are gratulated on the success of this new development 


dry-steam pipe from the dome. 








elected to ordinary, or full, membership of the Society. | ajlotted to the important subject of phase advancers, in cartography, which is convenient in size and 
They had been associate const ructor members cine onl part oft tide anal space i. occupied by pe eat price, ond pleasant to use. The only dctitcte that 
january, 1936. Mr. F. G. Miles, the head of the company, | + .+i9n of the now obsolete Kapp vibrator. Nearly | we would offer is that ink of a deeper colour might 


has joined the Society's Council. The number of ordinary - : re . eat : 
" om has rene tcre — now 19 The President is 40 pages are devoted to a consideration of the rotary be employed for political boundaries, railways, ete. ; 
Mr. A. F. Sidgreaves, O.B.E., and the permanent execu- 
Live chairman, Sir Charles Bruce-Gardner. 








converter, although this machine has lost much of | in hilly regions they are difficult to follow, even 
its practical significance since the development of the | with a reading glass. 
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FOREMANSHIP DEVELOP- 
MENT IN GREAT BRITAIN. 


By F. J. Burns Morton. 
(Continued from page 243.) 


IV.—Other Methods.—It has been recognised for 
some time that visits to other plants have definite 
advantages, primarily as a means of broadening 
pa oy by stimulating interest and creating dis- 
cussion on industrial matters generally. Taking a 
man away from the burdensome details of his own 
job, and letting him view the problems and practices 
of other departments, acts as a refresher. If only 
for this reason, it is thought worth while to encourage 
the general discussion of industrial problems so that 
the foreman can relate his own job to others and 
gain, apart from breadth of viewpoint, some 
intimate knowledge of other methods of operation 
which might be employed in his department. 

Visits to plants come under two namely, 
inter-departmental visits conducted within the same 
industrial unit, and inter-plant visits, arranged with 
other companies. It is clear that inter-depart- 
mental visits are likely to be the more immediately 
beneficial, in that they are closely related in trade 
and system to the foreman’s own department. Al- 
though inter-plant visits may be the more effective 
in broadening outlook, the possibility of conveying 
directly valuable and practical information is much 
greater where the visits are inter-departmental. 

The method usually adopted is for each foreman 
in turn to conduct a visit of inspection round his 
department, and at each significant point to give a 
description of the processes and to indicate the 
systems and control at work. Such visits, occurring 
possibly on Saturday afternoons at monthly inter- 
vals, enable the foreman to outline his job, answer 
any questions raised, and deal with any suggestions 
or criticism advanced. One advantage of them is 
that they enable foremen to gain a better apprecia- 
tion of the company’s policies, practices, processes 
and products. They also help him to understand 
the organisation and system which link one depart- | 
ment with another, give him an opportunity to raise 
problems of inter-departmental co-ordination, stimu- | 
late collaboration between departmental + ace 
and improve their status and self-confidence. f| 
any one of these aims is even partly attained, Be 
close contact is achieved and the feeling of isolation | 
among foremen, so common in larger companies, | 
overcome, inter-departmental visits are to be recom- 
mended as a beneficial means of foremanship 
development. 

Inter-plant visits can be used either in conjunc- 
tion with inter-departmental visits or separately. 
Arrangements for foremen to visit other factories 
are chiefly of value in broadening their outlook, the 
resulting discussions being confined more to such 
general problems as incentives, labour control, etc. 
Visits of this kind are naturally more suited to 
smaller companies having only a few departments, 
the details of which are fairly well known to the 
foreman in his day-to-day contacts. It is as well 
to mention, however, that while companies in the 
same competitive industry might benefit mutually 
from inter-plant visits by each other’s foremen, the 
prevailing tendency to secrecy and conservatism is 
usually against this more open-minded practice. 

The pioneer work done and the notable success 
achieved by the foremen’s tours organised by the 
Industrial Welfare Society should be noted in con- 
nection with inter-plant visits. Commencing in 
July, 1935, the Industrial Welfare Society organised 
three foreman’s tours a year, when some 30 fore- 
men from 15 companies were gathered together at 
a convenient centre close to the plants to be visited, 
which were selected by the Society. A hotel of 
moderate class was selected as headquarters so as 
to be in keeping with the tastes of the foremen, 
many of whom had not previously stayed at a hotel. 
The tour commenced with a dinner and discussion 
at the hotel on the Monday evening. A morning 
and an afternoon visit followed on both the Tuesday 
and the Wednesday, and on Wednesday evening the 
tour was concluded. Some idea of the variety of 
establishments visited can be gathered from the last 
tour before the war, in February, 1939, with Liver- 
pool as the industrial centre, when the works of the 

















Automatic Telephone and Electric Company, Paton, 
Calvert and Company, Pilkington Brothers, Limited, 
Vernons Pools, Limited, Arthur Lee and Sons, 
Limited, and Lever Brothers, Limited, were in- 
spected. On this occasion the guests leading the 
opening discussion were Sir F. J. Marquis, of Lewis's, 
Limited (now Lord Woolton, Minister of Food), and 
Mr. O. B. Smyth, of Lever Brothers, Limited. The 
foremen came from W. and T. Avery, Limited, the 
Dunlop Rubber Company, the Mond Nickel Com- 
pany, Reckitt and Colman, Limited, the Renold and 
Coventry Chain Company, Vauxhall Motors, and 
several other firms. The entire cost of the tour, 
amounting to about 2/. per head, was defrayed by 
the companies which sent the foremen. Mr. R. R. 
Hyde, of the Industrial Welfare Society, together 
with a director of one of the firms visited, led the 
discussions. These tours proved an outstanding 
success and would have been continued but for the 
war. The companies sending foremen on the tours 
were well satisfied for, at little cost and little incon- 
venience, they were'enabled to reward, in a small but 
tangible way, foremen they wished to encourage 
and to provide a refreshing break for men who had 
given long service in their jobs but had had little 
experience outside them. As a war-time measure, 
the Industrial Welfare Society has convened occa- 
sional Saturday afternoon meetings for foremen in 
certain districts. These conferences have been 
attended by over 100 representatives from local 
firms, and found to be generally beneficial. ‘ 

Although the Ministry of Labour and National 
Service have offered to arrange, in conjunction with 
local educational authorities, for courses of lectures 
in foremanship to be provided free of charge if 
sufficient support is indicated, there still remain to 
be considered large numbers of established foremen 
and prospective supervisors engaged in firms situated 
in the country or at some considerable distance from 
any technical institution. It would appear that the 
internal course might provide a solution for larger 
companies, but this might be difficult for smaller 
companies, having few foremen. Then again, con- 
| sidering how few competent instructors are available | 
| at present for foremanship training, it is not easy 
to secure the services of lecturers, and such firms 
may not have, on their staff, executives able or 
willing to devote their spare time to this work. In| 
such situations, a suitable correspondence course 
might prove of value. 

As an alternative, both for companies situated at 
some distance from larger towns or educational 
centres, and for others desiring supplementary means | 
of training, use can be made of printed matter “1 
the form of books, pamphlets, and specially prepared 
notes. 
with text-books, nor able to benefit much from | 
them, unless under guidance. A book or pamphlet, 
to be of the greatest use to foremen, must be specially 
written for them. It should be simple and easy to 
read, brief, and to the point ; and the illustrations 
and diagrams should have a special attraction for 
the intended reader. American publications offer 
a wide variety. Some companies have adopted the 
practice of giving their senior staff and foremen a 
carefully selected book, either annually or occasion- 
ally, at Christmas or some other suitable time. 
Others have gone a step farther by distributing a 
selected text-book, pamphlet or report, and arrang- 
ing meetings to discuss it section by section. 

A good general introductory book is Casson’s 
Handbook for Foremen and the same author's 
pamphlet, How Foremen Can Reduce Costs, both 
published by The Efficiency Magazine and priced at 
5s. and 1s., respectively. There are three text-books, 
namely, T'raining in Foremanship and Management, 
by J. J. Gillespie and Modern Foremanship, by T. H. 
Burnham, both published in London by Sir Isaac 
Pitman and Sons, Limited, at 7s. 6d.; and Intro- 
duction to Foremanship, by various I.I.A. members 
(London: Macdonald and Evans, 8s. 6d.), which 
was prepared specifically to cover the syllabus of 
the Ministry of Labour and National Service Scheme. 
In addition, numerous pamphlets have been pub- 
lished by-H.M. Stationery Office; particularly reports 
of investigations made by the Industrial Health 
Research Board. Professional ‘bodies have issued 
various books and pamphlets of considerable interest 
and value, particulars of which can be obtained 





Foremen generally are neither conversant | 





| executive status.* 
encouragement by the company, which provides 





from the National Institute of Industrial Psyc), hai 
the Industrial Welfare Society, and the Institute of 
Labour Management. 

One company, after reviewing completely the 
material available, adopted the Foreman’s M: anage 
ment Conference Course issued by the National 
Foremen’s Institute of the United States. This ig 
accompanied by a competently prepared Conference 
Leader's Guide, and is not only an exceptional piece 
of work but is eminently suitable for British indus. 
try. Copies are available for perusal in the Manage. 
ment Library. 

Notes relating directly to the work of the foremen 
in an individual business can often be distributed 
with profit ; for instance, brief simple notes on new 
Government Acts or Orders, new restrictions and 
regulations, can stimulate interest, educate and 
inform, and ensure understanding and uniform 
application. Notes on new processes or procedures 
can encourage full appreciation and serve as a usefy| 
reference. Care must be taken, obviously, to avoid 
a continuous stream of material, which has the effect 
in practice of reducing attention. 

Another feature adopted by some companies is 
the creation of a works library for staff use, for 
reference or loan, and including technical and 
executive subjects. Both in conjunction with this 
arrangement and independently, there has grown 
up the more common practice of circulating trade 
and other journals to those desiring to see them 
Although trade journals are purchased by most 
companies, not infrequently they are seen by only 
a few persons, but the growing tendency to-day is to 
allow such foremen as are interested to take advan 
tage of this service. It is not suggested that fore 
men should become bookworms or spend a large part 
of their time reading trade papers. The important 
thing is to make the service available, as part of 
the policy of development, and to let the staff 
understand that they are encouraged to look for, 
and to try out if thought desirable, the new devives, 
processes, or suggestions often to be garnered from 
the technical Press. As part of a policy for training 
staff and encouraging self-improvement, this tends 


|to make the foreman more observant and more 


interested in his job. 

It is now generally appreciated that the enlist 
ment and retention of a contented staff depend 
greatly on the social conditions in the factory 
Here, again, the first step concerns the higher and 
lower administrative staff ; the collaboration neces 
sary for success in a co-operative effort depends on 
a mutual understanding which can often be pro 
moted outside working hours. Some companies 
have set up, with commendable results, a Staff and 
Foremen’s Association as a self-governing body, 


| restricted in membership to those above a minimum 


The association is given every 


facilities for weekly, fortnightly, or monthly meet 
ings, often in the staff canteen after working hours. 
Directors and the higher management personnel give 
occasional talks on various aspects of the company’s 
domestic problems. Another common feature is an 
annual foremen’s dinner, given by the company, 
when the opportunity is taken to review past results 
and indicate future policy. Arrangements are also 
made for inter-departmental and inter-factory visits. 
An annual outing may be included in the pro- 
gramme. Such an association shows that the com- 
pany has regard for its foremen and executive staff, 
and is anxious to demonstrate the fact. Moreover, 
it promotes cohesion and co-ordination, and, by 
requiring a definite qualification for membership, it 
improves the relative status of those eligible to 
belong to it. The cost is small. 

Some companies, at their own expense, send 
selected foremen as delegates to district or national 
conferences. Such an arrangement was adopted in 
1919 by Mr. Seebohm Rowntree, when he inaugur- 
ated the Balliol College lectures at Oxford. These 
meetings, which were intended for works directors, 
managers and foremen, were usually held twice a 
year, in the spring and autumn, and lasted from 
Friday till Sunday. Those attending the conference 

* For a suggested constitution and by-laws for 4 
foreman’s club, see Better Foremanship, by Glenn 
Gardiner. London: McGraw-Hill Publishing Company. 
1941. [Price 17s. 6d.) 
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were accommodated in Balliol College, and thé 
meetings were addressed on current problems by 
specialists in various aspects of industry. Since 
1936, these half-yearly meetings have been con- 
tinued under the direction of the Confederation of 
Management Associations. By sending foremen and 
others to these meetings, meritorious performances 
can be i and rewarded, and in addition, 
those attending benefit from a broadened outlook 
and from social contacts, quite apart from any 
instruction, information, or suggestions they may 
gather. It is found in practice that the delegates 
derive considerable satisfaction from being selected 
to represent their firms ; they feel privileged to talk 
about “our company,” and return refreshed in 
mind, and willing and eager to discuss the proceed- 
ings of the conference, 

The increasingly widespread recognition of com- 
petent foremanship, the need for training, and the 
advantages of a commonly accepted qualification of 
professional status, suggest that there are advan- 
tages to be gained from a National Association or 
Institute of Foremen. Such a body, set up with 
the aim of promoting professional status and 
encouraging better standards of foremanship, would 
have a wide appeal. With a central co-ordinating 
council in London, self-governing branches at the 
various industrial centres could be arranged and 
monthly meetings held, as is done in the case of other 
institutes, to encourage the exchange of information 
and to stimulate interest in foremanship problems. 
With the steady growth of Management Associations 
in recent years there is ample evidence of the general 
desire in Great Britain, among those in similar 
industrial positions, to collaborate for their mutual 
benefit in order to consider common problems and 
thereby to raise their professional status. A 
National Institute of Foremen is not unlikely to 
arise from the considerable growth of courses of 
instruction, under the stimulation of the Ministry of 
Labour and National Service, and in consequence of 
the substantial number of foremen working for the 
Institute of Industrial Administration examina- 
tions, with the object of obtaining a nationally 
recognised certificate in foremanship and super- 
vision. 

Such an Institute should follow the lines already 
taken by senior professional bodies. Full member- 
ship might be restricted to those over 30 years of 
age, having at least five years’ supervisory experi- 
ence, who are qualified by examination or are 
exempted. Associate membership might be confined 
to those over 25 years of age, qualified by examina- 
tion, and having at least a year’s experience in a 
responsible position. Graduate members would be 
those who, having passed the set examination stan- 
dards, have either not attained the age requirement, 
or still seek supervisory experience to qualify for the 
higher grade. Further, in view of the large number 
of foremen in the country, a suitable magazine 
devoted to foremanship topics might be established 
to disseminate useful information, provide for an 
exchange of opinions, and serve as a clearing-house 
for ideas. Experience in America shows that an 
Institute of Foremen should confine its activities to 
professional matters, and, whatever the temptation, 
should not include the facilities of a mutual benefit 
association ; although there is no reason why an 
appointments bureau should not be maintained, as 
is done in other professional institutions. 

These various ways of developing in the foreman 
a wider interest in his job, both within the company 
and by use of outside facilities, must be of sub- 
stantial benefit to individual firms and to industry 
generally. Although these measures should evolve 
naturally, if slowly, from the demands of the fore- 
men themselves, they can be greatly stimulated by 
encouragement from higher officials. Even now, 
as stated above, some companies are taking the 
initiative by sending their foremen to national and 
district conferences; many more are sending their 
foremen to courses of instruction; and a few are 
offering special rewards to those who pass the 
Institute of Industrial Administration examinations 
in Foremanship and Supervision: ~ Traitting—has 
changed from being the sole responsibility of the 
trainee to being a chief concern of the employing 
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NOTES FROM SOUTH AMERICA. 


Tue entry of Brazil into the war has given rise to 
speculation regarding the effect upon South American 
trade, and particularly upon the outstanding problem 
of trans’ between South and Central America. 
Urgent diplomatic tions are known to be pro- 
ceeding between il and the United States covering 
such vital matters as transport and aviation require- 
ments, pred apes y- -up the exchange of 
essential materials, and the supply of fuel, especially 
oll, $o Beoall, im eitiar to Newp emawtiel updional indus. 
tries operating there and enable them to contribute 
towards the inter-American defence programme. 
Undoubtedly Brazil will now receive the greatest help 
possible from the United States, coger in the 
supply of ships and the arrangement Lease-Lend 
facilities. On the other hand, Argentina’s neutrality 
policy may lead to that country becoming increasingly 
isolated ; for example, the United States’ quotas for 
exports of strategic materials to Brazil are expected to 
be increased at the expense of Argentina, and Brazil, 
in turn, may be expected to watch very carefully the 
exports of primary materials, such as coal and iron, 
which previously had assisted to mitigate the shortage 
in Argentina. ; 

Many imported products, particularly machinery and 
motor vehicles, are now very scarce indeed in all South 
American markets. The shortage that is felt most 
acutely is probably that of fuel, which naturally has a 
decisive effect upon industrial and engi ing activity, 
as well as transport. In Argentina, where the fuel 
shortage suddenly became more acute in July, the 
Government have announced that home sources can 
provide sufficient petroleum for national requirements 
if reasonable economies are observed, and have pre- 
pared a plan for rationing petrol. Moreover, in addition 
to the various measures and decrees dealing with the 
present fuel shortage, a further Bill proposing the 
requisitioning of fuels has been passed by the Chamber 
of Deputies and now goes to the Senate for approval. 
It provides that, until one year after the termination 
of hostilities, all existing stocks, as well as sources of 
supply, production, industrialisation and distribution 
of combustibles and lubricants, are declared to be of 
“ public utility” and liable to be requisitioned by the 
State; the supply of fuel and lubricants for general 
consumption is to be rationed, and quotas will be 
allocated on the basis of priorities. The export of all 
fuel and lubricants affected by the Bill is to be pro- 
hibited except for the use of ships, aircraft and inter- 
national land transport. In fact, the fuel problem in 
Argentina has very little to do with either petrol or 
kerosene. 

The real gravity lies in the fact that the country 
is still dependent on imports for over 40 per cent. 
of heavy liquid-fuel needs (of which there are doubts 
of getting more than 50 per cent. during the present 
year), while coal imports are falling away to little 
more than a quarter of the amount of normal pre- 
war shipments and national petroleum production is 
stationary for want of essential materials and equip- 
ment to exploit known resources. In Uruguay, the 
dwindling supplies of all types of liquid anti solid fuels 
have imposed a very great strain upon existing stocks. 
Public transport concerns have been running for some 
months to a reduced schedule, which will now have 
to be further curtailed as the result of a recent decree 
cutting down the supply of gas oil to 70 per cent. of 
the amount consumed during 1941. Private car 
owners will be allowed an average of 30 litres of petrol 
a month. Coal has not been rationed so far, but it is 
difficult to obtain. In Brazil, following recent fuel 
restrictions, such as the prohibition of the use of 
private cars, a general plan has been drawn up for the 
production, for the current season, of alcohol for fuel 
purposes. It is stated that 80 per cent. of Brazil’s 
alcohol production will be reserved for fuel, and 20 per 
cent. for national industries. In Chile, the movement 
of private motor-cars has been forbidden as from 
October 1, as a result of the 40 per cent. cut in the 
petrol quota, announced at Washington. 

As previously mentioned in these Notes, a beginning 
has been made in the construction of the oil pipe-line 
from Bolivia to Argentina. A railway is being built 
also, from Yacuiba, in Argentina, to Santa Cruz, 
Bolivia, and a road to link Potosi, Bolivia, to the 
Argentine road system. The celerity with which these 
works are being undertaken is a measure of Argentina’s 
need for Bolivian oil, which is to be taken in payment 
of the relative construction loans to be granted to 
Bolivia. Following the recent Argentine decree pro- 
viding for the creation of an Iron and Steel Rationing 
Committee, the Argentine Government intends that 
nothing shall hinder the efforts to devise ways and 
means to safeguard those local industries to which iron 
and steel are indispensable. Apart from odd parcels 
occasionally picked up in other countries, the only 
source of supply of these materials, in any substantial 





company. 


(T'o be continued.) 


quantities, is the United States, but the quotas allocated 


by that Sountry are insufficient*to cover Argentina's 
normal requirements, with the resylt;that there has been 
an inordinate increase in the prices of iron and steel in 
the Argentine markets. The materials to be included in 
the rationing plan are foundry pig, ferrous alloys, rods 
for reinforced-concrete construction, bars of miscellane- 
ous dimensions, suspension rods for meshed wire fencing, 
galvanised and black corrugated and flat sheets, piping 
and tubes, wire, meshed wire fencing, woven metal, sta 
and girders, and a wide range of bars, rods, etc. The 
order of priorities for deliveries will be :—Army and 
navy, public health, public security, overseas merchant 
vessels, river craft, public buildings and private 
enterprises. 

Aided by topographical characteristics, as well as by 
the war-time interruption to sea and road transport, 
aviation is making great strides in Argentina. An 
interesting recent development was the satisfactory 
test flight of an all-wood aeroplane built at the Buenos 
Aires works of the Industria Metalirgica y Plastica 
Argentina 8.A. (I.M.P.A.). The machine is a low- 
wing cantilever plane, fitted with dual control. 
The wing is 11-05 m., the surface 13-00 sq. m., 
and the overall length 7-425 m. The 65-h.p. Lycom- 
ing air-cooled engine gives a maximum speed of 162 km. 
per hour and a cruising speed of 143 km. per hour. The 
ceiling is 5,000 m., and the petrol consumption at 
cruising speed, 15 litres per hour. 

The building industry in Brazil, ranking second in 
importance only to textiles, has been adversely affected 
by the transport crisis, which not only reduces imports 
from the United States, but also the domestic manufac- 
ture of materials, such as cement, which is dependent 
upon supplies of fuel oil. A Brazilian decree of August 
15 suspended for 90 days the Customs duties and taxes 
on Portland or Roman cement comprised in Article 
No. 582 of the Brazilian Customs Tariff. According to 
a ruling by the Minister of Labour, the prohibition on 
the importation of machinery for industries in a state 
of over-production, which was decreed in March, 1931, 
and subsequently extended to March, 1937, has since 
lapsed, and imports of machinery and apparatus for any 
industries are now free of this restriction. A recent 
decree authorises the opening of a credit of 30,763 
contos (say, 375,0001. sterling) for continuing the con- 
struction of the national motor factory. It will be 
recalled that this factory is being built in the State of 
Rio de Janeiro with financial assistance from the 
Export-Import Bank of Washington, and that, accord- 
ing to previous Press reports, aero engines were to be 
manufactured there for supply to the United States. 
Another decree concedes to the Cia. Vale do Rio Déce 
8.A., formed to exploit the Itabira iron-ore mines, the 
same priority regarding the purchase and transport of 
materials as has been granted to the National Steel 
Company, while the President of Brazil has already 
approved a contract amounting to 14 million dols. for 
the construction and improvement of the railway 
linking the Itabira mines, in Minas Geraes, with the 
port of Victoria, some 270 miles north of Rio de Janeiro. 
Following Brazil’s declaration of war upon Germany 
and Itlay, contracts for the purchase of Axis ships 
were rescinded, and 20 vessels, with a gross tonnage of 
about 127,000, are to be incorporated in the Brazilian 
merchant fleet. Yet another war-time decree em- 
powers the Federal Purchases Department to requisi- 
tion any material necessary for public services, on pay- 
ment of a fair price. 

In Chile, the official Corporation for Development of 
Production has just authorised a loan of 1,500,000 
pesos for the construction of a shipyard at Consti- 
tucién. In connection with the increase of air transport 
between the United States and Mexico, the latter 
country is to build a completely equipped air-port at 
Monterrey. In a recent wge to Congress, the 
President of Peru stated that, although considerable 
problems were now being encountered because of the 
scarcity of transport and difficulties in obtaining re- 
placements of machinery, the development of mining 
and petroleum resources was more intense than at any 
previous period in the country’s history. The Peruvian 
Government have signed a contract with a North 
American firm for the construction of blast furnaces 
and iron and steel works at the port of Chimbote. The 
Bolivian Government are investigating the possibility 
of smelting tin ore in Oruro. Preliminary work is also 
progressing on an iron mining project in eastern 
Venezuela, where an investigating Commission, a few 
years ago, estimated that there were deposits of 270 
million tons of ore in one section alone, with consider- 
ably larger possibilities for the whole area. A special 
Venezuelan Commission may be sent to the United 
States with the object of controlling all the supplies 
of constructional iron and steel necessary for catrying 
out. the Venezuelan large-scale programme of public 
works. In Salvador, the longest’ suspension: bridge 
in Central America, known as the Puenta Cuscatlan, 
has been opened to motor traffic.- This new bridge, 
which the Lempa river, is 1,350 ft. long, and is 
on the direct route of the Pan-American Highway. 
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THE POST-WAR EDUCATION AND | 


TRAINING OF PHYSICISTS.* 
By H. Lowry, M.Ed., D.Sc., F.Inst.P. 
(Concluded from page 258.) 


Tue curriculum of secondary schools is of course | 


largely determined by university requirements in the 
School Certificate and Higher School Certificate 


Examinations, but even so, within the framework of | 


the syllabuses of these examinations much could be 
done by skilful teaching in bringing about an apprecia- 
tion of the achievements of physical science. I per- 
sonally regret the tendency in the school examinations 
in recent years to include increasing proportions 
of numerical and semi-mathematical examples in 
physics papers. Physics teaching, in my opinion, 
should be concerned mainly with the illustration of 
fundamental laws and processes of nature and not 
almost exclusively with examples in deductive reason- 
ing, as in geometry. 

Many educationists are thoroughly dissatisfied with 
the secondary school curriculum, and there are signs 
that the Spens Report published just before the war 
(mainly with a view to the further development of 
junior technical schools), may be implemented by a 
rationalisation of the curriculum of secondary schools 
rather than of technical schools, so that the secondary- 
school course may cater better than at present for those 
boys and girls who are likely to benefit more from 
practical than from academic studies, with an increased 
attention to scientific subjects. 

The course of training for professional physicists will 
naturally include a variety of general educational 
subjects, and in addition certain cognate subjects which 
will be given a degree of prominence according to their 
relations with the main subject of physics. As a rule 
the course work in cognate subjects may safely be left 
in the hands of departments or teachers who specialise 
in: these subjects. This will ensure that sufficient 
attention is given to fundamental principles. In the 
case of the cognate subject of mathematics, however, 
the position is sufficiently different to justify physicists 
having something to say themselves about the method 
and kind of instruction likely to be best for their 
particular purposes. Mathematics and physics are 
inextricably joined to one another. Advances in both 
subjects have always gone hand in hand together and 
in the past, at least, the great physicists have usually 
been also very good mathematicians. 

In recent years the mathematical physicist has 
arrived on the scene and has become so important that 
his activities tend to eclipse the work of the experi- 
mental physicist. It is obvious of course that physics 
as a subject can only exist through its direct appeal to 
nature via the experimental method, and this fact will 
in the end always result in keeping the mathematical 
physicist and his speculations in their proper place. 
Nevertheless, even physicists who do not intend to 
specialise in the mathematical aspects of their subject 
cannot afford to ignore mathematics, and in fact with- 
out a considerable equipment in this latter subject will 
be unable to assess at their true worth the findings of 
the mathematical physicist, and thus to have their 
experimental researches oriented by any suggestions 
that theoretical physics can give. 

We find that the teaching of mathematics has under- 
gone very great changes during the past quarter of a 
century, and mathematical departments in universities 
and colleges seem very largely to have swung over to 
pure mathematics, being largely dominated by the 
‘existence theorem complex. In spite of the very 
great advances.in, physics and our knowledge of the 
physical, world, the teaching of applied mathematics is 
still domimated bythe solving of conundrums which 
have little relation to events in the physical world. It 
would seem therefore that physicists must take a hand 
in desiding ‘the. content of the mathematics syllabuses 
im their courses of training. While it is necessary that 
the physicist..whe uses a series shall know whether it 
is convergent or not, this should not be an excuse for 
spending 4 whole year on the vagaries of the many 
varieties of series of the pure mathematician. 

Qur university mathematics courses are still too con- 
cerned with problem solving and sufficient credit is not 
given, to, the, man, whe has a wide knowledge of his 
subject but who may not be lucky enough in examina- 

* Memorandum (slightly abridged) prepared by Dr. H. 
Lowery, Principal of the South-West Essex Technical 
College, at the request of the Planning Committee of 
the Institute of Physics, with the object of provoking 
open, discussion, on the vital problems of the training 
ef physicista and of education.in physics for those not 
specialising in the subject; the opinions expressed do 
not necessarily represent. the Planning Cemmittee’s or 
the Board's views. A discuasion has been provisionally 
arranged to take place in London on Monday, October 12, | 
1942. Direct contributions may be sent to the Secretary 





of the Institute, at the University, Reading, Berks, 





| actively engaged in working towards the production of 


MESSRS, 


tions to see the appropriate first step in the problems 
proposed. Now physicists should not have to waste 
their time on mere problem solving. They must of 
course achieve a certain amount of technique in solving 
say certain types of equations, but should not be 
required to waste effort in struggling with trick ques- 
tions or in producing “ neat solutions.” They must, 
on the other hand, cover a wider field than is at present 
allowed for in the subsidiary mathematics courses in 
force at the various universities. It is possible for an 
honours physics student to take mathematics as his 
subsidiary subject and yet not have done any three- 
dimensional geometry, triple integration, tensor calcu- 
lus, spherical trigonometry, or vector algebra. After 
having passed his subsidiary mathematics, an honours 
physics student frequently finds that he has to begin 
learning all the useful parts of mathematics for himself, 
or depend upon the statement of the mathematical 
results in his physics lectures. 

While I do not advocate a harking back to the 
crudities of the ‘ practical mathematics school” of 
50 years ago, I do feel that the present courses in 
mathematics for physics students in universities and 
colleges omit many of the things that physicists must | 
know if they are to be able to read with understanding | 
the literature of their subject. A new type of examina- | 
tion could be adopted for mathematics for the physicist 
in which opportunity would be given for the display of 
a wide knowledge about many aspects of mathematics | 
which are omitted by the subsidiary syllabuses of | 
to-day. 

It is true that in the new type of examination many | 
of the questions would be of a descriptive type at present 
unfamiliar to mathematicians, but I do not think that 
anything would be lost thereby. If the present | 
mathematical examinations are intended to display | 
technique, then in my opinion they do not cater for the | 
person of average mathematical ability. Thus in many | 
of the universities the mathematics examination for | 
physics students consists of the papers for a general 
degree. These papers are much too long to be done in | 
the time limit of the examination. Thus ten or twelve | 
questions may be proposed of which it is stated that | 
full marks may be obtained if about seven or eight are | 
attempted, though it is well known that a student will | 
pass if he does the equivalent of about one-and-a-half to | 
two questions. If the examiaation was designed to test | 
technique then it obviously fails to do so, and it cannot 
be pretended that it has tested breadth of knowledge, 
and on either count is useless from the point of view of 
the physicist. 

The Mathematical Association is concerned very 
much with the teaching of mathematics and has from 
time to time produced valuable reports on the teaching 
of the various mathematical subjects. Immediately 
prior to the war a committee of the Association was 


a report on the teaching of mathematics to technical 
students. Unfortunately this work has been shelved 
owing to war conditions. I hope, however, that at an 








GEAR-CUTTER GRINDING ATTACHMENT. 


ALFRED HERBERT, LIMITED, COVENTRY. 





early date not only will the study of this important 
question be resumed but that the Mathematical Asso 
ciation may also co-operate with the Institute of 
Physics in order to work out a mathematics syllabus 
appropriate to the training of physicists coupled with 
| the introduction of a new type of examination paper 
| mainly descriptive in form. 

Whatever scheme we specify for the training of 
physicists, we mast not fail to include the provision for 
social intercourse and opportunities for discussion, so 
as to enable the individual to express himself reasonably 
freely, and to appreciate the point of view of the other 

|man—in other words, self-expression must be the 

key-note in all our training. It is often forgotten that 
modern physics has created a revolution in the world 
| of philosophical thought, and it would seem therefore 
| that no physics course in school, college or university 
| should fail to bring to the notice of the students both 
the philosophical and social implications of their science. 
Studies under this heading need not go very deeply, 
| but students should not complete their course without 
| realising that their science has raised certain funda- 
| mental intellectual and social problems. 





GEAR-CUTTER GRINDING 
ATTACHMENT. 


In order to simplify the grinding of cutters for the 
Fellows gear-cutting machine, Messrs. Alfred Herbert, 


| Limited, Coventry, have introduced the simple equip- 


ment shown in the accompanying illustration and 
known as the Edgwick Fellows cutter-grinding attach- 
ment. The attachment is a self-contained unit suitable 
for re-grinding Fellows 3 in. and 4 in. spur-type cutters 
with a bore of 1} in. 

A cutter to be’ ground is easily and quickly fixed in 
position on the split collet of the attachment spindle, 
which is rotated at an appropriate speed by a small 
motor and enclosed worm reducing gear. The cutter 
spindle is set at the correct angle for giving the necessary 
relief when an ordinary edge-grinding wheel is used, as 
shown in the illustration. It will be obvious that the 
attachment is bolted to the table of the grinding ma- 
chine, but not perhaps immediately clear what is the 
function of the vertical flange seen to the left. This 
is to enable the attachment to be bolted to a machine 
table with the face of the cutter vertical, so that an 
ordinary plain cylindrical grinding machine can be 
used, in which, as is well-known, the plane of the 
wheel is at right angles to the length of the table. If 
necessary, the attachment can be mounted on a plain 
block to make the cutter centre and wheel centre 
level. The cutter spindle remains, of course, at the 
correct angle. The electrical equipment supplied is 
suitable for three-phase 50-cycle current at 400/440 
volts. This handy attachment should prove of con- 
siderable service in ensuring the accurate grinding of 
Fellows spur-type cutters without employing a grinding 
machine with a rotary table. 
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STRETCHING MACHINE FOR FORMING CONTOURED SHEETS. 


MESSRS. T. W. AND C. B. SHERIDAN COMPANY, 





STRETCHING MACHINE FOR FORM.- | *crews play no part in the actual stretching, the move- 


| ment of the carriages being for adjustment only to 
| suit work of different sizes. The traverse is regulated | ram towards the right can be moved independently 


ING CONTOURED METAL SHEETS. 


NEW YORK. 





| The central table on which the block rests is sup- 


| ported on three hydraulic rams. The large single 


On page 526 of our 147th volume (1939), there | by push-buttons on the front of the control cabinet | of the two smaller rams to the left of it which move 
appeared an illustrated article on the formation of | and, since the movement is effected by a screw, the | together. All three rams are controlled by valves on 


contoured metal sheets by stretching the flat sheet | 
over die blocks, the machines used being manufactured | 
by a German firm. The sheets are gripped on two} 
opposite edges by fixed jaws in between which is a | carriages and can be set at any angle from the horizontal 
hydraulic ram to which the die block is attached. | up to 15 deg. past the vertical; that is, they can be 
Upward movement of the ram forces the block against | swung through an are of 105 deg. This movement is 
the sheet until it lies in contact with the block and effected by a small hydraulic cylinder actuating racks 
is thus given the desired contour. It was stated| meshing with gears on the trunnions. The control 
in the article that the stretching process was employed | gear for the tilting cylinder can be seen at the rear of 
in the construction of all metal Junkers aeroplanes ; | the carriage on the left of the illustration. The jaw 
but it is interesting to note that the aeroplane in- | cylinders can each exert a pull of 60 tons. The jaw 
dustry of the United States makes even more extensive | head, which is strongly ribbed, slides on ways bracketed 
use of the process. We describe below one of the|out from a head mounted on the cylinder and is 
most recent forms of stretching press made by Messrs, | attached to the piston rod of the cylinder. The jaw 
T. W. and C. B. Sheridan Company, 135, Lafayette- | head contains the gripping jaws which are 4 ft. long and 
street, New York, the representatives of whom in| are actuated by compressed air. 
this country are Messrs. The Sheridan Machinery | grip holds without slipping under the maxmum load 
Company, Limited, 74, High-street, Rickmansworth. | and that no tearing of the sheet occurs. The cylinder 
This machine differs fundamentally from the Ger-| head which carries the jaw head brackets can be 
man type in that the die block is only maintained | rotated on the cylinder. For this purpose it is formed 
in position by hydraulic rams, the jaws gripping the | with peripheral teeth meshing with a small hand- 
ends of the sheet being attached to rams which are | operated pinion ; locking gear is provided. The object 
mounted on trunnions on sliding carriages. These | of this adjustment is to enable the jaws to be set at 
carriages have a longitudinal traverse so that the|an angle transversely, so that the direction of pull 
necessary stretching pull on the sheet over the die block | can be altered to the same plane as the main part of 
is applied at both ends and in a direction appropriate | the block when this is not symmetrical. 
to the main curve of the part being formed. The| The operator determines the most suitable speed 
Sheridan metal stretching press will handle sheets up | at which each end of the sheet is to be pulled over the 
to 22 ft. 3 in. long by 4 ft. wide. | block and then sets the valves controlling the flow of 
The general construction of the machine will be| pressure fluid to the jaw cylinders to give that speed, 
clear from the photograph reproduced on this page, | adjustable relief valves being set to open at pres- 
but it may be mentioned that the large component | sures just below that at which the sheet would break. 
in front of the control cabinet is a block for the bottom | The control valves and relief valves are situated on 
of a seaplane float and over this block the sheet to| the sloping top of the cabinet, the pressures in each 
be formed is stretched by means of the hydraufically- | of the cylinders being indicated by gauges close to 


block. 





traversed jaws at each end of the machine. The main|the valves. A master selector valve enables the 
frame consists of a pair of joists 3 ft. deep. The top| cylinders to be controlled separately or together, the 
flanges carry ways on the inside and on these ways the | actual movement being initiated by push-buttons. When 


jaw cylinder carriages slide. Each carriage is traversed | the sheet has been fixed in the jaws and over the block, 
by a separate lead screw 6 in. in diameter and about | if both jaws are to pull, operation of the appropriate 
20 ft. long. The screws are rotated, through reducing | push-button will start both jaws moving away from 
gearboxes, by motors, one of these motors being visible | one another at the predetermined speed. Automatic 
in the lower left-hand corner of the illustration. The! stopping, when the sheet is formed, is provided. 


It is stated that the | 





carriages can be set very precisely in relation to the | the front of the control cabinet so that the operator 


| can conveniently set the block at the height and angle 


The jaw cylinders are mounted on trunnions in the | appropriate to the work. It has been found from 


ae that the angle of pull in relation to the 
contour of the work is of great importance, hence the 
care that has been taken in the design of the machine 
to provide flexibility and ease of adjustment. The 
block is held stationary in the correct position, but if the 
| angle of pull is also correctly determined the risk of 
| breaking the sheet during the stretching operation is 
virtually eliminated. The machine is shown as arranged 
| for the production of components which are not only 
| comparatively long in proportion to their width but 
| have relatively little camber in the longitudinal direc- 
tion. 

When more sharply cambered parts, such as the 
nose cowls of aeroplanes, are to be formed a different 
arrangement is adopted. The block table is then 
carried on the large ram only and is attached to it by 
a pivot, the axis of which is at right angles to the 
longitudinal centre line of the machine. The two 
smaller rams are retracted and the table, when it has 
been raised to the desired height and given the correct 
tilt on the pivot axis, is supported at the corners by 
four adjustable struts in order to counteract any 
bending stresses on the ram. The level of the table with 
work of this type is generally above that of the jaws, 
the jaw cylinders then occupying an approximately 
vertical position so that the pull is downwards over the 
rounded block. A curve of as small as 12-in. radius 
may be formed in this way, and the arrangement is 
generally suitable for surfaces of which the radius of 
curvature is less than 2 ft. 6 in.; the arrangement 
shown in the illustration is employed for curves of 
larger radius. The thickness of the metal that: can 
be stretched and the time required naturally vary 
with the shape of the part to be formed but it may be 
mentioned that the sheets dealt with by the arrange- 
ments shown in the accompanying illustration are of 
aluminium alloy 0-081 in. in thickness and of the maxi- 
mum width. The production time per part is approxi- 
mately 1} minutes after the sheet has been inserted in 
the jaws of the machine. 
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RESTRICTIONS ON THE 
GALVANISING OF WIRE. 


To secure further economies in the use of zinc, the 
Non-Ferrous Metals Control has issued an instruction 
to manufacturers, requiring a reduction in the amount 
of zine used in the production of galvanised iron and 
steel wire. Raw-materials licences for zine will hence- 
forth not be granted for the production of galvanised 
wire except for the purposes set out below. Fully- 
galvanised wire may now be produced and supplied 
only for the manufacture of wire ropes and wire strand, 
wire netting for Sommerfeld track, and electric cables in 
cases in which the use of fully-galvanised wire is 
specially authorised by the Cable-Planning Officer, 
Ministry of Supply. Wi galvanised wire may now 
be produced ied only for the manufacture of 
telephone and te line and earth wires ; all types 
of electric cable; chain-link and patent steel fencing, 
and fencing wire ; agricultural barbed wire; and the 
point wires on War Office barbed wire ; hose-armouring 
and binding wire; wire for paper-clips and wire 
staples ; spoke wire and box strapping wire; strain- 
ing wires for Nissen huts; link, hook, chain and 
mat wire, and wire for the manufacture of woven-wire 
mesh. As an alternative to wiped galvanised wire, 
electro-galvanised wire may be produced and supplied 
for the above-mentioned purposes, provided that the 
maximum coating of zinc on the wire does not exceed 
the weights given in Table I by more than 2} per cent. 


TaBLe I. 





Diameter of Stripped Wire. Weight of Zinc. 





Ox. per sq. ft. 
0-15 


0-Ol4 in. to 0-073 in. .. -< 
0-074 in, to 0-0127 in. .. ee 0-30 
0-128 in. and upwards .. well 0-40 


There may be, however, some cases, other than those 
covered by the lists for fully-galvanised and wiped 
galvanised wire given above, in which the use of 
galvanised wire is essential. All such cases should be 
submitted to the Iron and Steel Control, Director for 
Wire Rods and Wire Products, Ashorne Hill, near 
Leamington Spa, Warwickshire, for prior approval. 
Application for approval should be made by the user 
of the wire and the letter of application must give the 
purposes for which the wire is to be used, the quantity 
and the size involved, the name of the manufacturer 
from whom *upplies are to be obtained, and the steel 
authorisation or licence references. If approval is 
granted, a special authority will be issued by the Iron 
and Steel Controller to the user, and particulars of this, 
including the reference number and date of authority, 
must be passed on to the manufacturer. In so far as 
orders now on hand are concerned, however, these may 
continue to be supplied as ordered, provided that 
delivery is made before November 1, 1942. All 
deliveries made on, or after, November 1 must comply 
with the new regulations. The restrictions already 
imposed by the Non-Ferrous Metals Control on the 
galvanising, after manufacture, of articles such as 
wire panels; machinery, window and fire guards, and 
wire baskets, are not affected by the new regulations. 








CENTRAL ELECTRICITY BOARD.—We are informed that 
the Central Electricity Board have adopted, without 
modification, the North-West England and North Wales 
(Alteration and Extension) Scheme, 1942. 

LECTURE ON RapDiuM.—The Institution of Chemical 
Engineers and the Chemical Engineering Group of the 
Society of Chemical Industry are to hold a joint meeting 
at 2.30 p.m., on Tuesday, October 13, at the rooms of the 
Geological Society, Burlington House, Piccadilly, London, 
W.1, when Mr. E. F. Mactaggart, A.R.C.Sc.. B.Sc., 
A.M.L.Chem.E., will read a paper on “ The Production of 
Radium.” 

THE JUNIOR INSTITUTION OF ENGINEERS.—The Council 
of the Junior Institution of Engineers havemade anumber 
of awards in respect of papers and lectures delivered 
during 1941-42. These comprise the Institution Gold 
Medal to Mr. R. L. Hunt, of Birmingham, for his paper 
“* Practical Combustion on Travelling Grate Stokers ; the 
Institution Silver Medal to Mr. A. V. Jobling, of Sheffield, 
for his paper “‘ The Manufacture of Heavy Forgings in 
Alloy Steel’; the Vickers Gold Medal to Mr. O. J. B. 
Orwin, of Birmingham, for his paper “‘ Recent Develop- 
ments in the Design and Manufacture of Emergency 
Industrial Gas Producers”: the Tookey Award to Mr. 
J. Foster Petree, of London, for his paper, “‘ Some 





INSTITUTION ELECTIONS. 
INSTITUTION OF MECHANICAL ENGINEERS. 


Member.—Robert Henry Abell, East 
Horsley; John Adam, Surbiton; William Francis 
Adams, London, S8.E.2; Major Gordon Lawrence 
Alleway, R.A.O.C., Edgware, Middx. ; Ernest Andrews, 
Abingdon ; John Gresham Barber, Lincom ; Karl Max 
Blauhorn, London, 8.W.1; Donovan Herbert Clarke, 
Wallington ; James Stanley Clinton, Salis , 8S. Rho- 
desia; Lieut.-Col. Francis John Li Coller, 
R.A.0.C., London, 8.W.3; William Henry Arthur 
Collins, London, 8.E.9; William Francis Cope, M.A. 
(Cantab.), Hampton, Middx: ; i ward 
lin, Leicester; Dennis Cunliffe, Portamouth; Ernest 
James Davis, Bristol ; Harold Victor Dearden, London, 
S.W.17; Lieut. (E.) George Lewis Densham, R.N., 
Burnham-on-Sea; William Easton, B.Se. (Edin.), 
Falkirk ; Ernest Edge, Manchester; Itaco Paul Fatti, 
B.Se. (Eng.) (Lond.), Bristol ; Samuel Watkins Field, 
London, 8.W.1 ; David Galbraith, Warrington ; James 
Gerrard, London, N.6; Thomas Goldsmith, 
Renfrew ; Richard Howey Greensithe Greener, Harro- 
gets; John George Gunn, B.Se. (Eng.) (Lond.), 
underland; Kenneth Bond Harrison, Liverpool ; 
William Alexander Herron, Glasgow ; i Higgin- 
son, M.Sc. (Manch.), Manchester ; John Grant Holmes, 
Sheffield; Thomas Burnet Robertson H 
B.Sc. (Edin.), Gold Coast Colony; Gerard 
Coventry ; Thomas Hough, Sheffield ; Joseph Marsden 
Jenkins, Neath, Glam.; Lieut. William Lewie Jones, 
R.A.0.C., Dartford; Thomas Kavanagh, 
Northwich ; Akos Laszlo, Gateshead ; Walter Leonard 
Lax, Farnborough, Hants.; H Letham McBroom, 
Ph.D., B.Sc. (Glas.), Glasgow ; Herbert a 
r; 


Associate 


Maddocks, Widnes ; Gordon James Malin, Camberley ; 
George Frederick Norman Martin, Kidderminster ; 
Laurie Martland, Upminster ; Edward Vivian Michael, 
Birmi an ; - Halif 4 








Leslie 3 
lasgow ; Ernest Samuel Moore, 
London, 8.W.1 ; Esca Hunt Nash, B.Sc. (Eng.) (Lond.), 
London, 8.W.20; Hugh Leslie Palmer, B.Sc. (Eng.) 
(Lond.), Stockton-on-Tees ; Herbert Parish, i 
ham ; Captain Charles Robert Egerton Pope, M.B.E., 
D.S8.C., B.Se. (Bristol), London, 8.W.1; Frederick 
Edward Potter, Dumbarton; Captain Richard John 
Powers, [.A.0.C., Croydon; Norman Clayton Robin- 
son, St. Lucia, B.W.I.; Harry George Smith, North- 
wood, Middx.; James William Smith, Ilford; James 
Christian Spark, Glasgow; James Steel, Lincoln ; 
Peter Forrester Taylor, Motherwell; William Thom, 
Coulsdon, Surrey; the Rev. Leonard Van Vestraut, 
M.A. (Cantab.), Amersham, Bucks.; James Wallace, 
Newcastle-upon-Tyne. 


; Harry Ali 
Hassan Mohamed, G 





BOOKS RECEIVED. 


Procedure Handbook of Arc Welding Design and Practice. 
Seventh edition. Cleveland, Ohio, U.S.A.: The 
Lincoln Electric Company. [Price 1-50 dolls.) Welwyn 
Garden City, Herts: Lincoln Electric Co., Ltd. 
[Price 10s, in the U.K. or 11s. overseas, post paid.) 

Manuales de Ingenieria. Manipulacién Mecdnica de 
Mercancias. By W. H. ATHerTon. London: Sir 
Isaac Pitman and Sons, Limited, and International 
Engineering Publishing Company, 39, Parker-street, 
Kingsway, W.C.2. [Price 8s. net.) 

United States National Bureau of Standards. Building 
Materials and Structures. Report B.M.S. 84. Survey 
of Roofing Materials in the South Central States. By 
H. R. SNoKE and L. J. WALDRON. Washington : 
Superintendent of Documents. [Price 15 cents.] 

Inchley’s Theory of Heat Engines. Edited and revised 
by Proressor H. Wricutr Baker. Fifth edition. 
London: Longmans, Green and Company, Limited, 
43, Albert-drive, S.W.19. [Price 16s. net.) 

Centro de Estudios y Proyectos de la Direccion de Con- 
strucciones ¢ Industrias Navales Militares. Canal de 
Experiencias Hidrodinémicas de el Pardo. Indice de 
Bibliografia Sobre Resistencia a la Marcha y Pro- 
pulsion de Buques y Materias Hidro y Aerodindmicas 
Afines. Anos 1936, 1937, 1938, 1939 y 1940. El 
Pardo, Spain: Director de Canal de Experiencias 
Hidrodindmicas. 

Engineering and Aircraft Limits, Fits and Tolerances. 
A Detailed Introduction to the Subject, together with a 
Practical and Design Section on Aircraft Manufacturing 
Tolerances. By H. PARKINSON. London: Sir Isaac 
Pitman and Sons, Limited. [Price 2s. net.] 

University of Minnesota. Engineering Experiment Station. 
Technical Paper No. 26. Predicting Dust Concentra- 
tion. By F. B. Row ey and R. C. JornDAN. Minne- 
apolis, Minn., U.S.A.: The Director, Engineering 
Experiment Station, Institute of Technology, Uni- 





Technical Terms”; the Past-Secretary Dunn Medal to 
Mr. H. J. N. Riddle, of London, for his paper, “ The | 
J.1.E. Epidiascope ”; and the Midland Section Silver | 


Medal to Mr. A. Russell, of Birmingham, for his paper, | 
“ The Engineer in the Drop-Forging Industry.” 


versity of Minnesota. 
Reports -of the Progress of Applied Chemistry. Issued by 
the Society of Chemical Industry. Vol. XXVI. 1941. 
London: Society of Chemical Industry, Clifton House, 
Euston-road, N.W.1. 


PERSONAL. 


Mr. H. J. ALLCOCK, M.Sc., A.M.I.Mech.E., M.1.b.¢., 
has been appointed Director-General of Communicat |:)n5 
Equipment in the Ministry of Aircraft Production. 

Smr EvGENE RAMSDEN, M.P., has been elected deputy 
chairman of Messrs. Thomas Bolton and Sons, Limi'«<, 
copper smelters, refiners and manufacturers. Mrx=):s. 
D. W. ALDRIDGE, A.M.I.E.E., W. G. HENDREY, M.I.F.:.., 
and W. H. McFapzean have been appointed director. of 
the Company. 

Mr. R. F. Srre, M.Inst.T., general manager of ‘\« 
Glasgow Corporation Transport Department, is due ‘o 
retire under the age limit in January, 1943. The Trans- 
port Committee have unanimously agreed to nomin: ic 
Mr. E. R. L. Frrzpayne, B.Sc., M.LE.E., M.Inst.T., the 
present deputy general manager, to succeed Mr. Smit!). 

Mr. J. D. Grirrrras has been elected chairman a: 
Mr. R. 8. Hupson, secretary of the Birmingham bran.) 
of the Association of Supervising Electrical Engineer- 

Lr.-Co.. H. H. W. Borges, M.O., M.Inst.M.M., has bee: 
appointed general manager of the Amalgamated 1): 
Mines of Nigeria, Limited, Bukuru, Northern Nigeria. 

Mr. F. A. THOMPSON has been elected a director of the 
London and Thames Haven Oi] Wharves, Limited, : 
succession to the late Mr. H. C. Biscnorr. 

Mr. D. M. Morratt, of Tube Investments, Limited 
has been appointed Deputy Controller of Inspection 
Administration in the Ministry of Supply. 

The Board of Trade have appointed THe Rieut Hon. 
Lorp Forres to be Director of Office Machinery, in 
succession to THE Hon. GEOFFREY CUNLIFFE, who ha« 
joined the Ministry of Production but still remains « 
member of the Industrial and Export Council. 

Sm Herpert WriiitaMs, M.P., M.Sc., A.M.Inst.C.E., 
has found it y to relinquish his position a- 
executive director of the Incorporated Association of 
Electric Power Companies. This step has been brought 
about by the changed conditions arising out of the war 
and by the many calls upon Sir Herbert’s time in other 
directions. 

Mr. F. Boyes is retiring from the position of manager 
of the Birmingham branch of the General Electric Com- 
pany, Limited, and is to be succeeded by Mr. N. M. HILL. 








NOTES FROM THE SOUTH-WEST. 
CarpDIrF, Wednesday. 


The Welsh Coal Trade.—The most important develop- 
ment in the Welsh coal trade during the past week has 
been the negotiations which were understood to be 
proceeding for an amalgamation between the Powell 
Duffryn Associated Collieries, Limited, and Cory Brothers 
Limited, two of the largest concerns in the coalfield. 
The Powell Duffryn Companies, consisting as they do of 
a number of amalgamations, chief of which were Powell 
Duffryn Steam Coal Company, Limited, Gueret Llewellyn 
and Merret, Limited, and Welsh Associated Oollieries, 
and the linking of interests with Stephenson Clarke and 
Associated Companies, Limited, already control a very 
large portion of the total output of the coalfield, while 
Messrs. Cory Brothers, Limited, own a number of mines, 
and, in addition to conducting an extensive export 
business, own several coal and oil depots throughout the 
world. Lord Davies, chairman of the Ocean Coal and 
Wilsons Company, Limited, has pointed out that if the 
miners produced coal at their pre-war level all the 
country’s war-time industrial requirements, together 
with reasonable domestic demands, could be met. 
Difficulties were aggravated by absenteeism on the part 
of a minority of the miners. If the miners were prepared 
to work regularly and to produce as much coal as in 
pre-war days, they would earn 59s. 6d. a week more 
than in peace time. He believed that the vast majority 
of the men were patriotic and that the troubles were due 
to a small minority who hampered the efforts of their 
colleagues. New business was again very difficult to 








negotiate on the steam-coal market. Practically the 
whole of the collieries’ potential outputs for some little 
time to come were disposed of under contracts held with 
the vital war industries and the public-utility under- 
takings, and there was little coal Jeft for ordinary pur- 
poses. Overseas inquiry was maintained, but owing to 
the necessity of conserving supplies for the home trade, 
operations were confined almost entirely to the low-grade 
coals, which were unwanted by the inland section. Best. 
large descriptions experienced a steady demand, but 
supplieg were only sparingly offering for some time to 
come and the ton of the market was firm. The demand 
for the sized kinds was active, but business was quiet 
owing to the lack of free coal. Very strong conditions 
ruled for the bituminous small sorts, which were in brisk 
request, but were well sold forward. .The--high-@rade 
dry steam er alls remained active and firm, but the 
inferiors could usually be obtained without much diffi- 
culty and were dull. 
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NOTES FROM SOU'lIH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Jron and Steel.—The Industria] Fuel Economy Com- 
mittee, whose appointment was notified recently, have 
quickly commenced their work. A large number of 
steel] and engineering firms having signified their willing- 
pess to receive suggestions, the Committee have issued 
what will probably be the first of a series of bulletins. 
The Committee point out that though capital expenditure 
would possibly be needed in many instances if great 
savings were to be made, there are a number of details 
of heating practices which can be improved in order to 
ebeck losses. The bulletin, which deals in detail with 
fuel watching, measurement, firing, waste in ashes, 
steam waste, quality of fuel, and electricity waste, should 
prove acceptable to firms who are anxious to co-operate 
in this campaign. Little change is to be noted in the 
state of the raw and semi-finished materials markets. 
There does not appear to be the same measure of anxiety 
here as is felt in some quarters respecting supplies of iron 
and steel scrap. Although large quantities are going 
into the melting departments, deliveries are equal to all 
requirements and, in the case of some descriptions, 
merchants could meet greater demands without difficulty. 
Railings collected in Yorkshire have so far yielded 
sufficient scrap metal to go into the finished steel required 
for two aireraft carriers. With a total of 20,000 tons, 
Yorkshire comes second to Lancashire with 22,000 tons, 
and well ahead of the third county on the list, Northum- 
berland, with 9,000 tons. The system of licensing and 
allocation have released for the essential industries a con- 
riderable amount of raw and semi-finished material that 
would have gone to trades with less urgent claims. 
Even so, there is heavy pressure for certain classes of 
materials, notably high-speed and other alloy steels. 
A fair criterion of current productivity is the vast amount 
of work passing through the machine shops, many of 
which have been enlarged to accommodate increased 
staffs. More constructional work has been put in hand 
to compensate, to some extent, for the slump in the 
building trades. Former builders of housing estates are 
constructing new factories in this and other parts of the 
country. 

South Yorkshire Coal Trade.—More industrial fuel is 
available, but the bulk of it is going, under contract, to 
priority users, who, apart from a very high day-to-day 
consumption, are anxious to build up emergency reserves. 
Much the same conditions apply to railway companies 
and public-utility undertakings in regard to steams, 
«malls, and singles. On inland account, best South 
Yorkshire hards are unchanged, and a very restricted 
trade is passing for export. Active conditions prevail 
in most grades of coke. Blast-furnace varieties are in 
«trong demand, and there is a steady run on patent fuel 
for domestic purposes. House-coal merchants have a 
better opportunity to increase the stocks at depots now 
that the call for domestic reserves has been met to a 
large extent,and washed doubles, which for a long time 
were diverted to industrial use, are again making their 
appearance on the house-coal market. 





SILVER IN BEARING METALS.—In an article in a recent 
issue of the American journal Metals and Alloys, Dr. 
H. W. Gillett and Mr. R. W. Dayton state that additions 
of from 2-6 per cent. to 5-1 per cent. of silver improve 
the bonding properties and strength at high temperatures 
of lead base bearing metals. Two recommended alloys 
contain, respectively, antimony 15, tin 2, copper 0-2, 
silver 5, and lead 77-8 per cent., and antimony 19, tin 3, 
silver 2-06, and lead 84-9 per cent. 


THE NICKEL BULLETIN.—The August-September issue 
of The Nickel Bulletin has recently been published. It 
contains well prepared abstracts of current published 
information on a number of subjects, among them being 
the electro-deposition of “‘ hard” nickel, miscellaneous 
war-time American and British specifications, the creep 
“trength of copper-base alloys at elevated temperatures, 
and the influence of steel composition on weld hardening. 
The last named paper is abstracted at some length. 
Copies of the Bulletin may be obtained, gratis, by engi- 
neers interested in nickel and its uses, on application to 
The Mond Nickel Company, Limited, Grosvenor House, 
Park-lane, London, W.1. 


THE LATE Mr. B. S. HaRLow.—We note with regret 
the death of Mr. Bernhard Schaeffer Harlow, which 
occurred at his home in Manor-road, Cheadle Hulme, 
Cheshire, on September 26. Mr. Harlow, who was in 
his 75th 
Messrs. Robert Harlow and Son, Limited, brassfounders 
valve manufacturers, Heaton Norris, Stockport, 
Cheshire. He was the son of Mr. Robert Harlow, the 


and 


founder of the firm, in which he served his apprentice- | 


ship from 1887 until 1890. Mr. Harlow was an original 
member of the Institute of Metals and was elected 


to associate membership of the Institution of Mechanical 
Engineers in 1897. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wed day. 


NOTICES OF MEETINGS. — 


Ir is requested that particulars for insertion in this 








General Situation.—Parcels of iron and steel available 
for the usual commercial undertakings are now very few 
and small, and the still increasing demand for commodities 
for work of nati@nal importance are likely to absorb 
almost the whole of the tonnage output to the end of the 
year. Raw materials are in ample supply and the 
expanding use of high-phosphorus and refined iron in 
place of other qualities, the supply of which is short, 
continues. Imports of foreign ore are lighter than could 
be wished, but the position occasions no uneasiness as 
the extensive substitution of native ironstone is satis- 
factory. 

Cleveland Iron Trade.—Foundry iron is in ample 
supply, The local make is still intermittent and light, 
but merchants are able to offer Midland brands freely 
and are urging consumers in this area to lay in stocks for 
the winter. 


Basic Iron.—The g¢ituation as regards basic iron is 
satisfactory. Makers have no iron to spare for the market 
after they have made provision for the heavy require- 
ments of their own consuming departments, but they 
are able to add occasional smal] quantities of tonnage to 
their stocks. 


Hematite.—There is little change in the position regard- 
ing hematite. Producers are able to cover the con- 
sumers’ essential requirements, but the shortage of sup- 
plies still necessitates the careful control of distribution 
and the greatest possible use of substitutes. Much 
refined iron is being used in place of hematite, and orders 
for the former, for delivery before early in November, are 
difficult to place. There seems no likelihood of any 
enlargement in the make of heniatite. 


Blast-Furnace Coke.—Durham blast-furnace coke is 
abundant and the local consumption is heavy, but busi- 
ness is not readily transacted as sellers have extensive 
contracts to execute and users have little occasion to 
buy. 


Manufactured Iron and Steel.—Deliveries of semi- 
finished iron and steel are now adequate for current 
needs, but the increased requirements have necessitated 
some withdrawals from reserves, and re-rollers would 
welcome still larger supplies—particularly of steel bars 
and slabs—to replenish stocks. Manufactured-iron firms 
have a considerable amount of heavy work on hand and 
have fairly good bookings for the lighter descriptions of 
material. All categories of steel are in brisk demand 
and producers of some commodities have difficulty in 
meeting their customers’ requirements. The increased 
make of special and alloy steels is barely sufficient for 
the heavy demands on Government account, and the 
priority attention accorded to orders for shipbuilding 
requisites only just meets the unprecedented requirements 
of customers. Structural steel is in good demand and 
producers have sufficient work on hand to keep them 
busy for some time. 


Scrap.—Good heavy steel scrap is in strong request 
and the demand for the lighter grades is increasing. 





CONFERENCE ON AIR-RAID PRECAUTIONS.—The Na- 
tional A.R.P. Co-ordinating Committee, Faraday House, 
8, Charing Cross-road, London, W.C.2, is organising a 
one-day conference on post-air-raid welfare, war damage, 
anti-gas measures, fire defence casualty services and 
industrial defence, at Caxton Hall, Westminster, London, 





8.W.1, on October 25, commencing at 10 a.m. The fee 
for the conference is 7s. 6d. 





CORRESPONDENCE COURSE ON INDUSTRIAL Law.—The 
Industrial Welfare Society have asked us to state that 
they provide a correspondence course on industrial law, 
intended for persons who cannot afford to give a pro- 





year, was the senior partner in the firm of | 


longed study of the subject. It consists of six lectures, 
each of which can be read in from 1 to 14 hours, and 
students are invited to submit any questions they wish 
on the lectures. Particulars of the course can be obtained 
on application to the Secretary of the Society, 14, Hobart- 
place, London, S.W.1. 

BIBLIOGRAPHY ON ALLOY EQUILIBRIUM DIAGRAMS.— 
The second of the Institute of Metals’ Monograph and 
Report Series, entitled ‘‘ Bibliography of the Literature 
Relating to the Constitution of Alloy Equilibrium Dia- 
grams,” by Dr. J. L. Haughton, will shortly be available. 
Bound in a limp green cover, the monograph consists of 
163 pages and contains approximately 5,500 references to 
the constitution of binary, ternary, and higher alloy 
systems, both ferrous and non-ferrous. The price of the 
monograph is 3s. 6d., including postage, but all members 
and student and associate members of the Institute will 
be entitled to receive one copy free of charge, on appli- 
cation, by postcard, to the Secretary, 4, Grosvenor- 
gardens, London, 8.W.1. 








col shal] reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.— North- 
Western Branch: Saturday, October 3, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. Meeting in 
conjunction with the Manufacture Group. ** Milling 
Cutters and Small Tools,” by Mr. 8S. N. Brayshaw. 
Scottish Branch: Monday, October 5, 7.30 p.m., The 
Royal Technical College, Glasgow. (i) Lecture: “‘ Poison 
Gases,”” by Professor W. M. Cumming. (ii) Lecture: 
“ Physiological Effects and Treatment,” by Dr. A. 
Goodall. Institution: Friday, October 9, 5.30 p.m., 
Storey’s-gate, St. James’s, Park, Westminster, S.W.1. 
Informal Meeting. Discussion on “‘ The Training Activi- 
ties of the Ministry of Labour,” to be introduced by Mr. 
E. W. Smyth. Scottish Branch, Graduates’ Section : 
Friday, October 9, 7.30 p.m., The Royal Technical 
College, Glasgow. ‘‘ War Time Effect on Engineer and 
Patents Law,” by Mr. R. W. Cunningham. 

INSTITUTION OF ELECTRICAL ENGINEERS.—W ireless 
Section: Wed day, October 7, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Inaugural Address by 
the Chairman of the Section, Dr. R. L. Smith-Rose. 

JuNIoR INSTITUTION OF ENGINEERS.—Friday, October 
9, 6 p.m., 39, Victoria-street, Westminster, 8.W.1. 
Ordinary Meeting. “‘ Sinking and Erection of Cast Iron 
Tubbings,”’ by Mr. H. A. Hatt. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
October 10, 2.30 p.m., The Engineers’ Club, Albert- 
square, Manchester. “‘ Plastics and Their Application to 
Engineering,” by Mr. J. Prior. “a 

INSTITUTION OF PRODUCTION ENGINEERS.— Yorkshire 
Section : Saturday, October 10, 2.30 p.m., The University, 
Leeds. Lecture : “‘ High Speed in the Production Shop,”’ 
by Dr. G. Schlesinger. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
October 10, 2.30 p.m., 198, West-street, Sheffield. 
Address: ‘“‘ The Rationalisation of Specifications to 
Meet War-Time Needs,” by Dr. W. H. Hatfield. 
AUTOMOBILE ENGINEERS.—London 
Sunday, October 11, 2.45 p.m., 12, 
Hobart-plaee, Westminster, S.W.1. Annual General 
Meeting. Informal Lecture: “A Post-War Motor 
Vehicle,” by Mr. L. H. Hounsfield. 





INSTITUTION OF 
Graduates’ Section: 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel Trade.—The Scottish steelworks are still 
working at maximum capacity. The demands for plates 
are incessant. The shipyards are consuming a large 
tonnage, and specifications from other users of plates and 
sections have been coming forward steadily. Light plates 
are also in great demand and so also is structural material. 
The black-steel sheet makers have heavy orders in hand, 
and in addition to light plates they are producing a 
considerable tonnage of sheets for various purposes. 
Supplies of raw materials are generally good, but makers 
are still experiencing some difficulty in getting sufficient 
tonnage of heavy steel scrap. Prices are unchanged and 
are as follows :—Boiler plates, 171. 12s. 6d. per ton; 
ship plates, 161. 3s. per ton; sections, 151. 8s. per ton ; 
medium plates, } in. and thicker, rolled in sheet mills, 
211. 15s. per ton; black-steel sheets, No. 24 gauge, 
221. 15s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 

Malleable-Iron Trade.—There has been little change 
in the malleable-iron trade of the West of Scotland 
during the week, and while the orders in hand are fairly 
good, there is no pressure for delivery and plants are 
capable of producing a much larger output. The re- 
rollers of steel bars are steadily employed, but the volume 
of business is not heavy and an increase in demand 
would be acceptable as ample supplies of semies are now 
held. The following are the current quotations :—Crown 
bars, 151. 12s. 6d. per ton; No. 3 bars, 131. 12s. 6d. per 
ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
steel bars, 171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Active conditions continue 
in the Scottish pig-iron trade. Hematite and basic iron 
are in most urgent demand and pig-iron makers are 
doing their utmost to maintain deliveries. To-day’s 
market quotations are as follows :—Hematite, 61. 18s. 6d. 
per ton, and basic iron, 61. 0s. 6d. per ton, both delivered 
at the steelworks; foundry iron, No. 1, 61. 5s. 6d. per 
ton, and No. 3, 6. 3s. per ton, both on trucks at makers’ 
yards. 





CANADIAN PaciFic RaAILway.—The gross earnings of 
the Canadian Pacific Railway for the first six months of 
the present year totalled 121,033,092 dols., compared with 
99,840,386 dols. and 75,384,672 dols. in the corresponding 
periods of 1941 and 1940, respectively. 
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THE RUNNING-IN OF INTERNAL- 
COMBUSTION ENGINES. 


Some notes on the wear which occurs when running- 
in motor-car or aeroplane engines were given in En- 
GINEERING, vol. 145, page 72, ef seg. (1938), but since 
then bearings of lead-bronze and cadmium-nickel alloys 
have come into wider use so that some amplification is 
desirable. The information given below is drawn from 
the experience of Messrs. E. G. Acheson, Limited, 9, 
Gayfere-street, London, 8.W.1. Investigations show 
that during the running-in of such bearings initial loads 
and speeds should be controlled as long as the finish 
left on the surface from final machining is undergoing 
adjustment by the actual contact of the surfaces. With 
adequate original finish, the adjustment consists of 
redistributing a very thin skin of metal. Lead-bronze 
yields to plastic flow at the surface when conditions are 
suitable but to hurry the initial period is to invite 
failure. Most users of lead bronze, Messrs. Acheson 
state, employ “dag” colloidal graphite in oil either 
during the assembly of the bearings or as a lubricant 
when running-in. The flat slippery particles, though 
minute, afford the requisite protection during the early 
part of running-in and enable the critical phase to be 
passed without metal scoring or undue disturbance ; 
a high load-carrying capacity is imparted to the bear- 
ing and the high spots are eased down gradually. This 
action does not prolong the running-in period; a 
stable condition of the bearing surfaces may, indeed. 
be reached earlier than with plain oil. 

Cadmium-nickel also requires careful treatment 
during running-in. When a “ straight” mineral oil 
is used, a light brown or brown-blue deposit is some- 
times observed on the surface; this may be due to 
oxidation. Either a mat finish or a high polish may 
appear. Wear curves indicate that the latter appear 
ance may be the more desirable and colloidal graphite 
in the lubricating oil induces it more quickly thus 
appreciably reduces the running-in wear. The polish 
is obtained by a smoothing, rather than by an abrading, 
action. The kind of oil appears to be important, for a 
pure paraffinic type seems to make running-in difficult 
whereas a good quality mineral oil materially improves 
conditions when it contains a small percentage of 
colloidal graphite. 

Cold-starting wear, in a sense, is also a running-in 
problem. Work carried out by the Research Depart- 
ment of the Institution of Automobile Engineers 
some years ago shows that frequent cold starts had 
a deleterious effect on the cylinders of both petrol 
engines and Diesel engines. This work indicated that 
a primary requirement is to ensure a quick circula- 
tion of oil to the upper parts of the cylinder. The 
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viscosity characteristics of the oil are important. A 


thin oil which circulates quickly to the cylinders during | 


a cold start may not remain in place when hot at the 
end of the run, but may drain away to the sump and 
leave the cylinder walls with insufficient lubrication. | 


The function of a residual film is, of course, not only to | * 


provide lubrication but also to protect the rubbing | 
faces from attack by condensation products. 

Messrs. Acheson suggest the use of * dag” colloidal 
graphite in a lubricating oil of suitable viscosity, the 
slippery graphoid surface formed on the cylinder walls 
and piston rings remaining adherent when the engine is 
shut down. They draw attention to a set of wear curves 
for a new engine subjected to frequent stopping and 
starting. One of these curves shows the total piston-ring 
wear when plain oil was used. In the total running 
period of 45 hours there were 180 starting cycles. At 
the end of 15 hours running and 60 cycles the piston 
wear was ()-07 gramme and at the end of 45 hours it 
was ()-128 gramme. Another curve showing the results 


BOX SHOWING CIRCULATORS. 


obtained when using a lubricant containing graphit 
is much flatter. 
the same number of cycles the wear was ()-04 gramm 
and at the end of 45 hours it was 0-068 gramm 

These comparative results show that the presence o! 
dag” colloidal graphite reduced the wear under 
frequent stopping and starting to approximately one 
half of that when plain oil was used. 

Colloidal graphite can be employed to form a graphoid 
surface in the cylinder zone of an engine either by adding 
it to the lubricating oil or by feeding it in with the petro 
The former method suggests the possibility of employ 
ing this additive in gas-producer operated vehicles, 
in which dry running of the cylinders leads to abnormat 
cylinder wear. While the percentage of colloidal 
graphite required in a lubricating oil or a fuel is very 
small, its covering power is very large due to its ex 
tremely fine subdivision. Small quantities only have 
been shown to be sufficient to deal effectively with cold 
starting wear. 
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‘ROAD LAYOUT AND TRAFFIC 
CONTROL. 


THE present decrease in the amount of traffic on 
| the roads, with a corresponding fall in the total 
|number of accidents, is but a temporary state of 
|affairs; within a few years after the end of the 
| war, earlier conditions will be re-established, prob- 
|ably in an accentuated form. As during the ten 
| years preceding the war 62,248 persons were killed 
| and 2,107,964 injured on the roads of Great Britain, 
| it may fairly be said that the situation was out of | 
hand, and a continuation or aggravation of that | 
| rate would do little credit to the British capability 
| to handle what is after all a mechanical problem. 
| To say this is not to overlook the fact that a personal 
factor enters into the majority of accidents. Some 
|are due to mechanical failure, but most are due to| 
inattention, over-confidence or lack of skill on the 
part of pedestrians or drivers of vehicles. Road 
| accidents, however, are in no way peculiar in this ; 
| most factory accidents are due to the same type 
|of cause. The various safety appliances and arrange- 
|ments employed in factories are designed’ to meet 
| this ever-present possibility of human failure. 
| It is not to be said that no attempt has been made 
| to deal with road accidents on the same lines as 
| factory accidents ; various arrangements have been 
| introduced and extensively applied. The installa- 
|tion of traffic lights is the outstanding example. 
| These have undoubtedly been of value, but that they 
are far from a perfect solution is clear from the fact 
| that tley have not eliminated accidents even when 
| installed on a lavish scale. Oxford-street, London, 
| was lined with traffic-control lights years ago, but 
it still has a bad accident record. The weakness 
of the Oxford-street installation, as of most others, 
is that it does nothing to prevent pedestrians from 
crossing the road when and where they will, and that 
even those who exercise every care may be killed 
or injured by a vehicle turning into a side-road when 


human failure; the former in the pedestrian, the 
latter in the driver. Asa safety appliance, the traffic 
lights as normally used are clearly inadequate. 

The accident rates of roads and railways have 
been frequently compared, greatly to the disadvan- 
tage of the former. The striking difference may 
fairly be said to be due to the fact that the safety 
appliances on railways are designed to exercise a 
more rigid control over the vagaries of human 
nature. A striking example illustrating this is given 
by Mr. H. Alker Tripp in his book entitled Town 
Planning and Road Traffic,* which was published a 
few days ago. He quotes the case of a railway 
station which was moved from a back street and 
rebuilt alongside a new arterial road having dual 
carriageways and a central strip. Large numbers 
of railway passengers arrived and departed by 
omnibus at a point on the other side of the road, 
opposite the station, and had to cross. Speed on 
the road was unrestricted and conditions were par- 
ticularly unfavourable because the arterial-road 
bridge over the railway was hump-backed and 
created a blind bend in the vertical plane. The 
result was that deaths and injuries became exceed- 
ingly frequent. To help pedestrians, a footbridge 
was built across the road, but it was found that 
practically nobody used it and a local agitation arose 
for the imposition of a speed limit on the road. This 
would have been entirely contrary to the purpose 
for which the arterial road had been constructed, 
which was to expedite traffic. The matter was dealt 
with by closing the gap in the central strip, through 
which pedestrians had crossed, and erecting a spiked 
fence 300 yards in length along this strip, so that 
pedestrians were forced to use the bridge. No doubt 
there was some grumbling, but accidents were 
eliminated. 

The procedure followed, which is not common in 
connection with road traffic, is the normal practice 
on railways. Passengers do not grumble because 
they have to pass from one platform to another by 
means of a footbridge ; they take it as a matter of 
course. This reaction is certainly dictated to some 
extent by the fact that it is easier to use the bridge 
than to climb down to, and up from, the permanent 
way for the purpose of crossing, but that fact merely 
reinforces the argument for making the safe pro- 
cedure on roads also the easier and more convenient. 
Mr. Tripp is the Assistant Commissioner of Police 
at Scotland Yard and has been concerned with 
traffic control for many years. His experience has 
shown him that most people take the easiest way, 
even if it is not the safest. An everyday illustration 
is furnished by the crossing at the bottom of Parlia- 
ment-street, Westminster, where the percentage of 
people using the subway is negligible. This is not a 
good example, as the subway is too narrow and the 
entrances are inconvenient and badly arranged, but 
the same neglect may be seen in cases in which the 
layout is better. Mr. Tripp says “ discipline like 
that of the railways will have to be imposed on main 
road traffic not by laws but by layout.” There is 
a significant sentence in the Bressey Report bearing 
on this matter. ‘‘The value of pedestrian sub- 
ways ... depends almost entirely ... upon a 
more general recognition by the public of an obliga- 
tion to use them.” Mr. Tripp’s thesis is that this 
more general recognition will only obtain when it is 
easier to use subways than to ignore them. 

Although there is a tendency to exaggerate the . 
amount of town re-planning which will be rendered 
necessary owing to destruction caused by the war, 
there is no doubt that many and extensive works of 
this character will be undertaken. Much was being 
done in the past and the increasing complexity of 
the traffic problem will demand an extension of 
earlier plans and the adoption of many new ones. 
Towards a consideration of what to do and how to 
do it, Mr. Tripps’ book forms an important contri- 
bution. It is not likely to be ignored. Briefly 
stated, his argument is that, as a main traffic artery 
is just as dangerous as a main-line railway, probably 
more dangerous, it should equally be isolated from 
indiscriminate access. It should be closed to pedes- 
trians and cyclists, should contain no frontages, and 
no side roads should enter it except secondary 











they are crossing at the correct time with signals 





and for retail sales. 





in their favour. Both types of accident are due to 
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arteries, which would connect at large roundabouts, 
provided, if necessary, with flyover bridges. ‘‘ Local 


road” networks would connect to the secondary |: 


arteries. The only buildings allowed on the main 
arteries would be repair depots and places where 
meals were served, and these would have to provide 
ample parking space off the highway. There would 
be no standing vehicles on the artery, and ‘bus stops 
would be embayed and passenger bridges or sub- 
ways provided at all stopping places. The arterial 
roads would have dual carriageways and no breach 
would be allowed in the central reserve. This 
would prevent vehicles cutting across other lines of 
traffic. Mr. Tripp instances a lorry with a 60-ft. 
turning circle reversing its direction and passing 
through one of the breaks in the central reserve, 
which are common on existing arterial roads. The 
lorry manceuvres “ without control by signals or 
roundabouts, from the slow track clean across the 
middle and fast tracks of both carriageways. Rail- 
way operators would be aghast at such an idea.” 
Vehicles wishing to turn would have to travel to the 
nearest roundabout. 

It will probably be generally admitted that by 
laying-out arterial roads on these lines many of the 
present causes of accidents would be eliminated. 
It will also probably be largely contended that the 
arrangement represents an impossible ideal. It is 
the purpose of Mr. Tripp’s book to show that this 
is not so. He admits that in very many cases 
compromise would be necessary, but that is no reason 
for not adopting the best where possible. For 
arterial roads through the country, entirely new 
stations would probably be necessary ; the widen- 
ing of existing roads, strung with country towns and 
villages, would present too many difficulties. There 


SHIPBUILDING RECORDS. 


“EXTREME measures demanded of the United 
Nations in our efforts to stem the tide of Axis 
aggression throughout the world,” said Mr. Churchill 
in the message which Mr. John G. Winant, the 
United States Ambassador to Britain, broadcast to 
his own countrymen on Sunday last, “ have pro- 
duced many wonderful examples of courage, 
resourcefulness and industry. One of the most 
remarkable is the American merchant shipping 
programme. The completion of nearly 500 large 
ocean-going cargo vessels in the short space of the 
past 12 months ... is almost unbelievable. It 
is a record beyond compare. It is an achievement 
far beyond even the most optimistic hopes and 
expectations. Your countrymen have placed, and 
saved us, in the intense sea batile a total of nearly 
5,300,000 deadweight tons of shipping during the 
year ending to-day .... The faithful effort of 
everyone engaged in this vital programme will 
take an honourable place in history and will be 
remembered through the years as a master stroke 
in freedom’s cause.” 

As he has shown on many occasions during the 
strenuous years of his Premiership, Mr. Churchill 
is a master of the art of public oratory, and it may 
have been observed that, while fully alive to the 
value of emphasis and displaying much originality 
in applying it, he never allows the exuberance of 
his oratorical style to lead him into the pitfalls of 
hyperbole. Nor is the present occasion an exception 
to that general rule. The performance of the 
American shipbuilding industry during the past | 
twelve months is indeed “a record beyond com- 





is, however, nothing new in the idea that arterial 
roads through the country should be new roads. | 
The Bressey Report said ‘It may well be found 
cheaper to construct entirely new Motorways on 
the most modern principles across unobstructed 
territory than to attempt to apply a process 
of modernisation to the ancient highways.” 

It may be suggested that, although Mr. Tripp’s 
ideas might possibly be applied in the open country, | 
they would be impracticable in towns. He does 
not think so, and even gives a plan showing their | 
application in the area around Westminster Abbey. | 


As already stated, local roads would connect with | shipyard, on September 23, of a 10,500-ton cargo 


the main arterial roads through secondary arterial 


roads, the arrangement resulting in the dividing up | days before. According te reports from New York, 
of a town into a series of enclaves, or, as Mr. Tripp | the ship was 87 per cent. completed, and had her 
terms them, precincts. There would be no through! boilers on board “and steam up.” 


traffic in these precincts, not because it would be 
forbidden, but simply because the layout would 
make it inconvenient for such traffic to enter them. 
The Inns of Court are quoted as existing examples 
of precincts. The arrangement would have two 
desirable results; the accident rate. would be 
reduced and the carrying-on of everyday business 
would be facilitated. The arrangements adopted 
would naturally have to vary with the lay-out of 
existing towns. 

The benefit which would accrue from the adoption 
of this system may be illustrated by considering 
such a case as that of Oxford-street, London. This 
is pre-eminently a shopping centre and is at the 
same time one of the main east-west traffic routes. 
The elimination of all vehicles not having business 





pare’; and the more closely it is studied, the more 
remarkable appears the feat of that industry— 
relatively an unimportant department of American 
industrial activity in normal times—in creating and | 
operating the organisation to build, engine and man 
such a mercantile fleet while, at the same time, | 
pressing forward no less energetically with a naval | 
programme on an equally unprecedented scale. 

It may be questioned, however, whether the best | 
interests of all concerned in this mighty effort are 
really served by such flights of showmanship as the 
launching from Mr. Henry Kaiser’s Pacific Coast 


vessel, the keel of which had been laid only ten 


| 


Too much 
| importance need not be attached to the last claim ; 
| much impressive smoke may be produced by burn- 
ing a bucketful of oily waste in the uptake and, 
in any event, a ship newly launched has little 
| occasion for a supply of steam from her own boilers. 
There was a case in this country, many years ago, 
lof a small steamer that was launched with her 
|machinery in complete working order and almost 
|a full head of steam on the boilers, and proceeded 
|to sea on trials half an hour later; but it is im- 
probable that Mr. Kaiser’s ship even approximated 
| to that state of completion below decks. He was 
engaged, in fact, in a competition with himself, 
| and it is only fair that this should be kept in mind. 


| In August, he had launched a ship in 35 days from | 


the laying of the keel and another in 30 days. Now 


——— 


ments such as bridge-building yards, and are 
transported complete to the building berth. [p 
such circumstances, it is not difficult to improve 
considerably on the time that would be required to 
build the ship, frame by frame and plate by plate, 
in the traditional manner of most British ship. 
yards ; but it is idle to pretend that the time during 
which the berth is occupied is the true measure of 
the duration of the building. If Mr. Kaiser c yuld 
so arrange his procedure as to bring to the berth, in 
two lifts only, two completed halves of a ship, he 
could probably cut down the time of “ building” to 
less than a week ; but it does not follow that the 
true time taken in construction, from the date 
when the first man charged his labour to the job 
until the last man did so, would be reduced at all! 
by this subterfuge. The only advantage would 
appear to be the reduced occupancy of the building 
berth, and that is considerably offset by the more 
extensive provision that must be made to carry 
out the work elsewhere. 

Stunts of this kind are not new, and it must be 
admitted that, in certain circumstances, they may 
be justified. Such a case was that of H.M.S. Dread. 
nought, laid down on October 5, 1905, and commis- 
sioned on October 6 in the following year. This 
rapid construction was essential in order that the 
introduction of this new type of warship should not 
be forestalled by any of the foreign admiralties 
which were eagerly awaiting the disclosure of her 
design and armament; but the actual time taken 
was not materially different from that of the earlier 
Lord Nelson class, for much of the material was 
already fabricated and work had been proceeding 
on the ship for a full year before the keel was laid. 
In the present instance, the same reason is not 
present, and it appears that better justice would be 
done to the really excellent organisation responsible 
for these Liberty ships if the overall time was given. 
This would at least afford a target at which the 
shipyards in other Allied countries, and in other 
parts of the United States, might aim under some- 
thing approaching comparable conditions. 

The shipbuilding industry of the United States 
would have nothing to fear from such a comparison ; 
and the industry in this country, the operations of 
which have been shrouded in mystery so far as the 
public are concerned, might be encouraged if a few 
similar particulars were released on this side of the 
Atlantic, especially if some round figures of costs 
could be given as well. It has been stated by 
Admiral H. L. Vickery, of the United States Navy, 
who is vice-chairman of the Maritime Commission, 
that the 56 ships delivered during August were 
completed in an average time of 83 days from the 
laying of the keels. Ships have been built in this 
| country, and are being built to-day, at rates which 
compare not unfavourably with this average, and 
which are almost certainly not inferior to it on a 
man-hour basis. Much was made, in the last war, 
of the performance of the Mare Island Navy Yard 
in completing the destroyer Ward in 70 days from 
the laying of the keel; but, although this feat 
certainly did credit to the organisers of the work, 
the overall time was not so phenomenal as might 
appear at first sight, as was shown in a detailed 
article in ENcrngertne of October 24, 1919. 





We have no desire to see a revival of the some- 
what absurd competition in riveting records which 


.in the street would make it a much pleasanter and | the time has been reduced to ten days, and if his developed in the latter part of the last war. It 
more convenient place. The present congestion and | promise is fulfilled—and we see no reason to doubt | began, we believe, when a squad engaged on the 
accident-rate in Oxford-street are, however, by no | his word—the ship which was launched on Septem- | construction of comparatively small craft put in, 
means all due to through traffic. Standing vehicles | ber 23 will have been delivered before this issue of | by hand, rather more than 2,000 g-in. rivets In some 
have much influence. This aspect of the matter) ENGINEERING is published. What would not be | 6} hours. Thereafter record was piled on record 
should also be dealt with. Common observation | fair would be any attempt to compare this per- | until, in the interests of good workmanship and the 
shows that most of the larger cinemas in the suburbs | formance with the results achieved elsewhere, | record-breakers’ health, an official embargo was 


now provide parking space for clients’ cars. Mr. 
Tripp states that this is due to police pressure. For 


when the conditions are not truly comparable. 


By concentrating on this one stage in the con- | 


| placed on any more attempts. The present craze 


in the United States may possibly end in similar 


a large shop in Oxford-street to provide similar | struction, between the laying of the keel plate and | fashion. As Mr. Churchill has said, the ship-building 
arrangements would not be so simple, but it may | the launch, Mr. Kaiser (or his publicity agent) does | industry of that country is delivering “‘a master 


well be asked why a private business should be| much less than justice to the really exceptional | stroke in freedom’s cause.” 


A proper appreciation 


allowed to occupy an important part of the public | organisation in the background, which has made | of the magnitude of the effort is more likely to be 


highway. When large shops or offices are rebuilt 


the feat possible at all. 


Something of the methods | aroused by a true portrayal of the circumstances 


there would be no difficulty in constructing base- | employed, though on a smaller scale, was shown in| than by any exaggerations and distortions. ‘They 
ment garages; and as plans for such rebuilding | the paper by Mr. George T. Wolfe on production- | do not deceive the enemy, and there is no point in 
have to be approved by the local authority it would | line shipbuilding, reprinted in an abridged form on | trying to deceive the peoples of the United Nations 
appear that those authorities already have the} pages 218 and 236, ante. Large portions of the | 
necessary power to initiate a movement designed to 
free busy roads from standing vehicles. 





ship’s structure are fabricated on the ground, in 
| adjacent shops, or even in fairly remote establish- 





themselves by offering them a perversion of the facts 
when the plain unvarnished truth is so highly 
creditable to all concerned. 
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NOTES. 


THE ScreENTIFIC ADVISERS. 


Mr. OLIVER LyTTreLToN, Minister of Production, 
made a statement in the House of Commons on 
September 29 on the powers and duties of the three 
scientific advisers—Mr. W. A. Stanier, Dr. T. R. 
Merton and Dr. I. M. Heilbron—whose appointment 
to the staff of his Ministry we recorded on page 213, 
ante. Much of his statement merely repeated the 
terms in which the appointment was announced on, 
but Mr. Lyttelton was at pains to emphasise that 
be had not created a new Scientific Board ; ** these 
appointments have been made,” he said, “ with a 
view to completing the existing organisation for 
scientific research and development in the field of 
production. The scientific advisers will 
advise me on existing organisations for scientific 
research activities in any case in which it appears 
to them that the existing arrangements are deficient 
or inadequate. They may act for me with the 
technical side of any Service or other department 
engaged in scientific work which bears on the 
general field for which I am responsible. I shall 
call upon them, from time to time, to make reports 
upon particular matters, but in addition they may 
initiate inquiries into any matters within their 
field. They will, of course, be provided with ade- 
quate technical and other staff. The scientific 
advisers may obtain . . any information 
relevant to the execution of theirduties . . . [but] 
will not interfere with the work which is being done 


by the very large and numerous scientific and | 


technical staffs of departments or with that of any 
existing inter-departmental organisation.” Mr. E. 
Shinwell asked how this new arrangement would 
affect the functions of the Lord President of the 
Council, who was ordinarily responsible for matters 
of scientific research; to which Mr. Lyttelton 
replied that they would not be affected. In response 
to Mr. Woodburn’s request for an assurance that 
his department would have power to make use of 
the research possibilities existing among the pro- 
duction firms themselves, the Minister said ‘‘ Cer- 
tainly, I have the fullest powers in the matter 
already.” Mr. Ivor Thomas inquired whether the 
appointment of the scientific advisers would interfere 
with the Scientific Advisory Committee presided 
over by the President of the Board of Education. 
Mr. Lyttelton: “He has no organisation. The 
Scientific Advisory Committee and the Engineering 
Advisory Committee advise the Government on 
general points, whereas the three scientists who 
have been appointed are whole-time members of 
my staff.” Mr. Shinwell pressed for co-ordination 
by someone who would take complete charge of 


scientific matters, and suggested a Minister to| 


maintain liaison with the departments concerned. 


THE GOVERNMENT’s NEw BvrLpinc ConrTRACT. | 


At a special general meeting of the National 
Federation of Building Trades Employers, held in | 
London last week, it was unanimously decided not | 
to accept the new standard form of Government | 
contract, pending negotiations with the Govern- 


ment Departments concerned. The Federation of | 
Civil Engineering Contractors has issued similar | 


instructions, and the two federations have issued 


a joint memorandum explaining the reasons for their | 
* The | 


opposition. This memorandum states that : 
Contracts Co-ordinating Committee of the Govern- 
ment Contracting Departments has introduced a 
new form of contract conditions for Government | 
by building and civil engineering works. The National | 


Federation of Building Trades Employers and the | 
Federation of Civil Engineering Contractors, though | 
they fully accept the Government’s view that a| 


single form is desirable, have represented to the 
Ministers concerned that the new form, upon which 
the industrial organisations have not been con- 
sulted, is based upon principles which they regard as 
very unfair. By way of example, it would deny 
all right of appeal to independent arbitration upon 
fi fundamental matters, with the result that on these | 

natters the officials of the Government Depart- | 
ments would be left, as judges in their own cause, | 


vith autocratic powers not only to administer but | 


also to interpret the contract, contrary to general 


industrial practice. Another example is that, if 
the works or buildings develop faults or failures by 
reason gf errors in the design, the responsibility 
for the*mistakes of the Government Departments’ 
designers is placed upon the contractor. So 
seriously do the Federations regard this new action 
by the Government Departments that they have 
instructed their members to make it clear, when 
tendering for Government work, that their tenders 
are subject to adjustment of the terms of contract 
in a manner to be agreed with the Government 
Departments. In issuing “this instruction the 
Federations have made it quite clear that on no 
account must there be any holding up of Govern- 
ment work at this time, and that in every case the 
actual work must be started immediately and 
carried out with the utmost possible expedition ; 
but they do maintain that the Government should 
give effect to the democratic principle of collective 
bargaining, and the right of the Federations to 
discuss and agree with the Government Depart- 
ments the conditions of contract which their 
members are to be asked to sign.” 


Tue BoroveH PoLyTEcHNICc. 


On September 30 the Borough Polytechnic, 
Borough-road, London, 8.E.1, attained its jubilee. 
It was opened in 1892 by the Earl of Rosebery, the 
first chairman of the London County Council, and 
began its work in the premises formerly occupied by 
the Borough Road Training College, classrooms and 
laboratories being adapted from rooms previously 
used as dormitories. Mr. Charles Thomas Millis, 
M.I.Mech.E., was appointed Principal and a varied 
| programme of trade classes in building, metal- 
plate work, paint technology, printing, and leather 
tanning was drawn up. Courses for women, 
general and commercial classes, and courses in art 
and science were also provided. The Polytechnic 
was an immediate success, and 2,375 students and 
members were enrolled in the first session. This 
number has grown steadily, decade by decade, until 
it is now normally upwards of 6,000 a year. The 
programme of trade classes has been added to from 
time to time, as demands arose, and further depart- 
ments and schools opened. Among the subjects in 
which the Polytechnic has conducted pioneer educa- 
tional work in this country are heating and ventilat- 
ing engineering, plastics, and nitro-cellulose finish- 
ing paints. The Polytechnic owes its inception, 
endowment and much of its continued maintenance 
to the generous aid given by the Trustees of the 
City Parochial Foundation. The London County 
Council makes a large annual grant and also special 
grants towards building extensions and equipment, 
and the Worshipful Company of Ironmongers and 
other bodies and associations give material help in 
a number of ways. Mr. C. T. Millis continued to 
‘occupy the position of Principal until 1922, when 
| he was succeeded by Mr. J. W. Bispham, who, in 
turn was succeeded in 1933, by Dr. Douglas N. 
| Ingall, F.L.C., F.Inst.P., the present Principal. 











CoaL PRODUCTION AND ABSENTEEISM. 


lt isa reflection, presumably, of the success of 
| the Government’s efforts (not to mention those of 
the technical and non-technical Press of the entire 
country) to make the British public “ coal-con- 
| scious ” that official spokesmen inside and outside 
| of the House of Commons are becoming a little less 
reticent in discussing the facts and figures of the 
|fuel position. The Ministry of Fuel and Power 
| (Major Gwylim Lloyd George), having recently 
disclosed that the gap between the production of 
coal and the requirements to be met is of the order 
of 250,000 tons a week, has now provided a certain 
amount of additional information in reply to 
questions asked in the House on September 29. 
| Thus it appears, in response to a question by 
Sir Arnold Gridley, that the number of wage- 
| earners on colliery books at January 3 of this year 
was 708,008, and that, by September 12, this total 
had increased to 711,498. How many of the addi- 
tional hands were coal-face workers did not trans- 
|pire; but, replying to a further question by Sir 
| Arnold Gridley; the Minister stated that, between 
January 3 and September 19, 1942, 9,192 men 
released from the Army and the Royal Air Force, 
‘and 9,765 men transferred from other industries, 











had returned te work in the coal-mining industry. 
In addition, it was estimated that approximately 
8,000 juveniles had started work in the industry 
during the same period. It was pointed out that 
the special schemes for the release of men from the 
Forces applied only to underground workers. Other 
questions, by Sir Arnold Gridley and Mr. E. H. 
Keeling, elicited the information that the average 
weekly output, allowing for holidays, during 1939 
was 14-73 tons per man at the coal face, and 
6-08 tons per colliery employee, including those 
above-ground. The figures for 1942, up to and 
including the week ended September 12, were 
14-48 tons and 5-71 tons, respectively. In August 
and September, 1941, the output per coal-face 
worker per shift averaged 2-98 tons. In August of 
this year, the corresponding figure was 2-81 tons ; 
and, in the first two weeks of September, the output 
per shift at the face was 2-86 tons and 2-85 tons, 
respectively. Mr. Keeling also asked for the figures 
of absenteeism for coal-getters, other underground 
workers, and surface workers, respectively, before 
and since the recent increase in miners’ wages. 
Major Lloyd George, in reply, stated that a direct 
comparison of the two periods was not possible, 
but gave the desired figures for the five weeks ended 
September 12 in comparison with those for the 
five weeks preceding the report of the Board of 
Investigation into Miners’ Wages. These showed 
that the percentage of absenteeism among face 
workers had increased from 13-18 to 13-93 ; among 
other underground workers, from 10-25 to 10-85; 
and among surface workers, from 5-99 to 6-60. An 
interesting comparison with these figures is afforded 
by a letter sent to The Times by Mr. L. N. Watts, 
secretary of the Kent Coal Owners’ Association, 
and published in the issue of September 30, giving 
the results of an inquiry into absenteeism among 
the coal-getters at all the collieries in the Kent 
coal district for the seven weeks ended September 12. 
This survey showed that the total lost time was 
24-1 per cent., of which 16-5 per cent. was classed 
as voluntary and 76 per cent. as due to sickness 
and accidents. Excluding time lost from the latter 
causes, 30-1 per cent. of the coal-getters lost one 
shift a week, 13-4 per cent. lost two shifts, and 
7-8 per cent. lost three or more shifts. Of the time 
lost (again excluding sickness and accidents), 24-7 
per cent. occurred on Mondays, 14-1 per cent. on 
Tuesdays, 12-0 per cent. on Wednesdays, 15-1 per 
cent. on Thursdays, 16-3 per cent. on Fridays, and 
17-4 per cent. on Saturdays. The average per- 
centage of this absenteeism by age groups was: 
up to and including 30 years of age, 18-9 per cent. ; 
31 to 40 years of age (inclusive), 16-9 per cent. ; 
and over 40 years of age, 15-0 per cent. 


Waste Paper RECOVERY. 


On page 353 of our previous volume we gave some 
details of a summer competition organised by the 
Waste Paper Recovery Association, for which 
prizes totalling 10,0001. had been provided. The 
competition was open to all boroughs, urban and 
rural councils in England, Wales, Northern Ireland 
and Scotland ; a quarter of the prize money being 
allocated to Scotland. The City of London agreed 
to enter the contest as a pacemaker, but not to 
benefit from any prize money. The duration of the 
competition was three months, from May 1 until 
July 31, and the results were announced on Sep- 
tember 26. These show that upwards of 200,000 
tons of waste paper were collected and that of the 
1,773 possible entrants, 1,292 local authorities took 
part in the competition. The awards were made 
on the basis of the waste paper collected per 1,000 
of the population. The City of London occupied 
first place with a tonnage collected of 430-4 per 
1,000 of the population. Of the English, Welsh 
and Northern Ireland boroughs, Holborn gained 
first place with a tonnage of 44-69 per 1,000, and 
the first prize in the urban council division of the 
contest was won by Desborough, Northants, with 
54-88 tons. Wing, with 18-34 tons, gained the 
first prize in the rural council division. In Scotland 
the winners were: county council division, Zet- 
land with 9-93 tons ; boroughs having a population 
of under 30,000, Markinch with 38-98 tons; and 
boroughs with a population of over 30,000, Perth 
with 9-93 tons, 
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would be high, especially in solid-injection engine . 
OBITUARY. THE DIESEL ENGINE therefore, more ottention = the conten of piston 
rings mig useful. e ag at be 
PROFESSOR P. A. HILLHOUSE, D.Sc. USERS ASSOCIATION. | clearances should be reduced ; with large ck es 
aan : (Concluded from page 254.) 


there was considerable fatigue of the white meta! 
NAVAL architects and marine engineers in many | | through hammering, with consequent cracking, 
parts of the world will have received with regret Mr. W. E. Jones said that he was perturbed to He knew of a 10-in. diameter crankshaft varing 
the news of the death of Professor Percy Archibald | notice in Table V the very large discrepancies in in which the clearance was reduced from half 4 
Hillhouse, which occurred in Glasgow on Septem-| the prices paid for fuel. Presumably, all the users thousandth to a three-thousandth of an inc, with 





ber 28. Professor Hillhouse, who occupied the were buying fuel from the same body, namely, the the result that the alignment of the sha was 
Chair of Naval Architecture and Marine Engineering | Petroleum Board, and, so far as he knew, the price maintained for a longer period and less trou was 
at the University of Glasgow, was the son of the | of petrol was uniform throughout the country. experienced with the white metal. 

late Mr. Archibald Hillhouse, general goods manager | Table V showed that some users were paying as He did not agree that the air-blast engine was 
of the Caledonian Railway, and was born at Derby | much as 198s. a ton for fuel oil and others as little | obsolete ; in spite of the complication of | vir 
on March 4, 1869. He received his education at/as 145s. When the Petroleum Board came into | compressor, it had a high mechanical efficiency, and 
Partick Academy and at Albany Academy, Glas-| operation and began to increase prices, they put! its fuel consumption was often better than that of 
gow, and after matriculating in 1884, was one of the | his up considerably. He approached the Association, | the solid-injection engine. It was not suitable: at 


first young men to study under the new John Elder with the result that he had an interview with the | all for high speeds—1,000 r.p.m. or 1,200 ¢.p.m, 
Chair of Naval Architecture at the University of | Board and was spared the next increase. At the| The reason for the development of the high-speed 
Glasgow. After receiving the B.Sc. degree in 1889, | time of his complaint, his Corporation was the | engine was the reduction of the weight ratio ; in 
he became a draughtsman, under Dr. John Inglis, | biggest user of fuel oil in the town, but a small/ that case, no doubt the air-blast engine did not 
in the Pointhouse shipyard of Messrs. A. and J.| manufacturer who had a small Diesel engine was | fulfil the requirements of the oil-engine indus 
Inglis, Glasgow, and continued in that capacity | able to buy at a less price, even though he (Mr. | but in its own particular field it was as good as any 
for four years. From 1893 until 1898 he gained | Jones) could buy in bulk and could have the oil| other. He thought that the recovery of worn 
further experience in the drawing office of the Clyde- | either road-borne or rail-borne, having a siding in| parts, mentioned by Mr. Ferguson, was an important 
bank Shipyard. At the early age of 29 Hillhouse | his station. He did not agree that the day of the | matter; and he suggested that Mr. Ferguson should 
was appointed Professor of Naval Architecture in | air-blast engine was done, at least during the war. | amplify his remarks in a written statement to guide 
the Imperial University, Tokio, Japan, being the | He had three large engines of this type, built respec- | users by indicating where, how, and by whom these 
first foreign professor in that science to have been | tively in 1924, 1926 and 1937. They were as/| various processes were carried out. 
appointed in the University. He remained at) reliable as when they were installed, and the effici-| He understood the term “ dual-fuel engine ” to 
Tokio until 1902 and during his four years’ tenure of | ency was as good as it was originally, if not better. | mean an engine that could be readily transferred 
the professorship, in addition to his teaching) Major H. A. Harrison observed that Diesel loco- | from one fuel to another by turning a cock. Efforts 
activities, carried out work in connection with the | motives gave much more trouble than stationary ‘had been made in that direction, but the war had 
design of a number of warships. Professor Hillhouse | Diesel engines and thought that there might be a|interfered with the experiments. Commander 
was succeeded at Tokio by the late Professor) separate section in the Report for Diesel engines | Yeates, in the Report, referred to the use of fuel oil, 
Frank P. Purvis, who, it may be recalled, relin-| for transport. Some experience had been gained | coke-oven gas and producer gas. Mr. Windeler’s 
quished the Chair in July, 1920, and died on with them in this country, and in America there | opinion was that electric ignition was not suitable 
February 20, 1940. |was a great deal of experience with high-speed | for that type of conversion. What was wante: 
On his return home in 1902 Professor Hillhouse | Diesel engines for locomotives. The Institution of | was an equipment with which an engine could be 
was appointed assistant to the late Dr. Francis} Locomotive Engineers recently had a paper by/| run on liquid fuel for a short period to warm up, 
Elgar, naval architect to the Fairfield Shipbuilding | Dr. L. K. Sillcox, of the New York Air Brake Com- | and then be turned on to gas. The high-compression 
and Engineering Company, Limited, Govan, Glas-| pany, and in the discussion the interesting point | engine lent itself to conversions of that kind, as the 
gow. When Dr. Elgar relinquished his position in| was brought out that, on Diesel trains, a crew of | combustion chamber was not too complicated. He 
1906, Hillhouse succeeded him as naval architect expert mechanics had to be carried, which put up| inclined to the view that, by working on the idea 
to the firm and occupied the post until his retire-| the running cost materially. |of the dual-fuel engine, they would arrive at a 
ment in 1937, when, in his turn, he was succeeded| Mr, Julian S. Tritton thought that the principal | compromise that would make possible a ready 
by Mr. Norman L. Gemmell, previously naval | value of Table V to Diesel engine users was that it | transfer from one fuel to another. Cooling water 
architect to Messrs. J. Samuel White and Company, | enabled them to compute the most economical | ¥@8 an important consideration. Many people who 
Limited, Cowes. During his long tenure of office | intervals between repairs. Engine manufacturers | used cooling towers did not realise that temporary 
with the Fairfield Company, Professor Hillhouse was | would give a purchaser an appropriate time, but | hardness, if present, was accumulated. Therefore, 
responsible for the design of many types of merchant | most of them, and consulting engineers, also, erred all cooling-tower sumps should be washed out 
ships and naval vessels, including destroyers and| on the side of caution. A few vears ago, in the | periodically, certainly not less than four times a 
submarines. One of the latter, the K.13, was) case of a Diesel locomotive for India, his firm had | year, and a hydrometer used regularly to test the 
involved in an accident during her acceptance | yndoubtedly put their clients to unnecessary expense | density of the water. Mr. Bruce's proposal of a heat 
trials in the Gareloch on Monday, January 29, | by advising a time schedule which gave too short | exchanger was a good one, if the first cost would 
1917, when Professor Hillhouse was among those| intervals between examinations and overhauls.| permit it. The suggestion that the length of run 
on board. The vessel was over 330 ft. in length,| They had probably avoided a certain amount of | ¥48 limited by the fuel atomisers reminded him of 
had a displacement of 2,600 tons, and was note-| trouble by recommending these short intervals,|80me high-speed engines in railway vehicles, one 
worthy in that she was fitted with water-tube| but. after a year or so of service experience, the | Of which had a black exhaust. Five gallons of oil, 
boilers and steam turbines for surface propulsion. chief mechanical engineer in charge decided that taken from the tank and put through a centrifuge, 
A graphic account of the accident to the K.13 was| he was spending too much on maintenance and yielded 1} pints of water. The oil was also passed 
given by Professor Hillhouse in a paper read be-| took the risk of increasing the periods between | through filter paper, on which it left 4; in. of dirt 
fore the Greenock Association of Engineers and Ship- | overhauls. That was where Table V would be of | and grit. After that, all the oil was centrifuged 
builders in 1919.* He stated that aftera successful | value ; if that engineer had had such a table before | before being put into the tank, and the tank was 
dive in the Garelock on January 29, 1917, duringwhich | him, he would have been able to determine the | washed out once a week, with the result that the 
the K.13 remained submerged for about 2 hours | requisite period more or less exactly. Mr. Tritton |¢xhaust was quite clean. It was not always the 
at a depth of 83 ft., the ship was duly accepted, | hoped, therefore, that the Committee would amplify | ©4¢. therefore, that the atomiser was the limiting 
but another short dive of about 15 minutes’ duration | the technical details in next year’s Table V as much factor. He agreed with Mr. Pain that the exhaust 
was decided upon. The vessel accordingly dived |as possible, and perhaps would be able to give some valve was a tender part of the engine. A great 
again, the number of men on board totalling 80. | average figures as a guide. | deal had been done to keep exhaust valves in good 
It was soon apparent that something was wrong a8| Mr. D. A. Parker said that, as a stationary-engine | condition. Cooling of the atomisers was also 
the vessel was sinking much more rapidly than was | user, he believed that reliability was the first con- | important ; in America, they were sometimes 
intended, and the explanation of this was subse-| sideration in most cases. His experience did not cooled with the oil that was going to be circulated, 
quently found to be that the four air inlets to the | support the view that the air-injection engine was | which made a great difference. 
boiler room, by some oversight, had been left fully | out of date; he had a number of them, and also| Mr. E. W. Johnston, a member of the Working 
open. Unremitting efforts on the part of those on | some high-speed solid-injection engines, but found | Costs Committee, referring to Mr. Jones’ comments 
the surface resulted in the rescue of 48 of the im-| no advantage in the high-speed engine where the|on the differences in fuel-oil prices, pointed out 
prisoned men, on Wednesday, January 31. Pro-| question of weight was not involved. Referring to| that, in considering the figures in this column of 
fessor Hillhouse, who obtained the degree of D.Sc. | Table V, he inquired whether some indication could | the table it was necessary to take into account the 
of Glasgow University with a thesis on “ Ship | be given in it of the life of the engines in terms of | year to which the prices applied. If that was done 
Stability and Trim,” was appointed Professor of | the total working hours installed. the disparity would be less marked. Another 
Naval Architecture in the University in 1921. He| The President (Mr. G. ©. Windeler) said that he| point of importance was the date of the fuel-oil 
was elected a member of the Institution of Naval | would comment only on some of the references | contract ; sometimes it fell in the middle of the 
Architects in 1903 and had served as vice-president contained in the Report. Mr. Pain, Mr. Cooper, | year, so that the cost per ton given in the table 
since 1928. He became a member of the Institution | and others who had referred to high lubricating-oil| was the average of two contracts, made twelve 
of Engineers and Shipbuilders in Scotland in 1940, | consumption would appreciate that the main causes | months apart, which caused an appreciable difference. 
and was president from 1935-1937. | were oil leakage from bearings, and poor condition| Mr. Jones admitted that he had not noticed the 
——————__________ | of the piston rings. If one or more of the upper| point with regard to the year; there were some 
* See ENGINEFRING, vol. 108, page 597 (1919). lrings stuck, the consumption of lubricating oil ' 1940 figures and these might have some effect. At 
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the present time, however, he did not think anyone 
could get oil on a contract ; it had to be taken at 
the Petroleum Board's price. He still felt that his 
own station was being badly treated, because there 
was a firm in the same town which was buying 
200 tons a year at a lower price than he was charged 
for 1.400 tons a year. 

Mr. C. Green, chairman of the Committee, replying 
to the discussion, said that he would like to add 
a few remarks to those of the President. Mr. Fer- 
gusen, referring to Table V, said that two-thirds 
of the Report dealt with obsolete plant ; that was | 
a serious charge with which he (Mr. Green) did not 
agree. He believed that the Report had consider- 
able value and did not think that any of the contri- 
butions should be cut out of it. When the war 
was over, it might be possible to remodel the Report, 
but at present the most they could hope to do was 
to continue on the existing lines. Mr. Ferguson 
also asked for whom the Report was intended. It 
was intended for.two entirely different classes of 
people. It was prepared by users, through their 
Association, on the information supplied by users, 
and, unquestionably, much of the information did 
assist users to overcome difficulties encountered in 
their plants. The other important use of the 
Report was by manufacturers and designers, whose 
object should be to produce plant that did not create 





on March 17, 1943. 


THE INSTITUTE OF 
METALS. 


THE thirty-fourth annual autumn meeting of the 
Institute of Metals was held at the offices of the 
Institute, 4, Grosvenor-gardens, London, S.W.1, on 
the afternoon of Wednesday, September 23. The 
chair at the meeting was occupied by the President, 
Lieut.-Col. Sir John Greenly, K.C.M.G., C.B.E., 
M.A. After the minutes of the previous meeting 
had been confirmed, the secretary read out the 
names of members, nominated by the Council, 
to fill vacancies as officers for the year 1943-44. 
These nominations comprised, as President, Lieut.- 
Col. Sir John Greenly; as vice-presidents, Dr. 
Maurice Cook, Colonel P. G. J. Gueterbock, and 
Mr. A. J. Murphy, M.Sc.; and as members of the 
Council, Sir Clive Baillieu, K.B.E., C.M.G., Mr. J. 
Cartland, M.C., M.Se., Dr. A. G. C. Gwyer, and 
Dr. C. Sykes. It was intimated that the result of 
the election of the new officers would be announced 
at the annual general meeting, to be held in London 
After the conclusion of the 
formal business, two papers were presented for 


discussion. 


CoL_p PREssING OF DURALUMIN. 
The first paper to be considered bore the title 





difficulties. 


air-injection engine was very 


radical change was made. 


of the discarded types. 


Mr. Bruce mentioned the reduction of insurance 


premiums for engines cooled by water that had 
passed through heat exchangers. He (Mr. Green) 


ould confirm that from his own experience on a 
waterworks where the water, though good from the 
domestic point of view, did not suit oil engines 


very well. There was a good deal of trouble with 


scale and, where possible, they were endeavouring 
to change over to heat exchangers, which had | 
| minimum tendency towards the insidious danger of 


resulted in a big improvement. The Committee 


would try to put in a new column, in another year, | 


dealing with fuel-injection nozzles; he thought 
that they would get the information. 
to Major Harrison’s suggestion of a section devoted 


to Diesel engines for transport : 


include a section for railway, road, and possibly 
marine work, but this could not be started while 
the war continued. If the information was forth- 
coming, he thought that he could say for the Com- 
mittee that it would be embodied in the Report. 


He agreed with Mr. Tritton that average figures 
for the intervals between various overhauls would | 


probably be useful; if these covered both air- 


njection and high-speed engines, they might serve 


as a guide for both types. If possible, the sugges- 
tion would be carried out. 
which might be useful, and it had been under con- 


sideration for some time. 


years’ returns and showing the gradual develop- 
ment in different respects, real constructive use 
might be made of it. 

As a users’ association, they must direct their 


efforts primarily to impressing on manufacturers | compound. 


The statement that the older type of 
reliable—more so 
than some modern high-speed engines—was borne 
out by the figures in Table V ; he considered, there- 
fore, that they should continue to include these 
older types in future Reports, at least until some 
It was not inconceivable 
that improved forms might be developed of some 


With regard 


it had been the | 
desire of the whole Committee for many years to | 


There was one thing 


A vast amount of infor- | 
mation had been gathered in these Working Costs | 
Reports over a number of years, and if some sort of 
synopsis could be made, covering, say, ten or fifteen | 


“The Cold-Pressing Properties of Duralumin-Type 
Alloy Sheets, with Special Reference to the Produc- 
tion of Large Pressings for Aircraft.” It was by Mr. 
J. C. Arrowsmith, Mr. K. J. B. Wolfe and Mr. G. 
Murray, and was presented to the meeting by 
Mr. Murray. We commenced to reprint this con- 
tribution on page 235, ante, and the concluding 
portion will be found on page 278 of the present 
issue. 

Dr. H. Sutton, in opening the discussion, referred 
to the extreme importance, at the present time, of 
the production of precision pre-formed pieces for 
the purpose indicated in the paper. The authors’ 
company had played a leading part in the develop- 
ment of this art. Apart from other considerations, 
the smoothness and shape of external parts of air- 
craft was of great importance aerodynamically. If 
the pieces were accurately formed there was a 


locked-up stresses in the structure, which might 
lead to stress corrosion and premature failure under 
load The present work seemed to indicate the 
possibility of a favourable ratio of proof stress to 
ultimate stress and he would like to have the 
authors’ views on the matter. Much had been said 
and written concerning the influence of grain size 
and the general opinion was that fine grain was 
desirable. For some drawing operations, however, 
a coarse or medium-coarse grain had been found 
better than a fine grain. In conclusion, he wondered 


| whether the authors had investigated the effect of 


rapidity of heating on the subsequent distortion of 
the sheets. ; 

Dr. R. T. Parker said that it was unfortunate 
that the iron and magnesium contents of the alloys, 
given in Table VI (page 279), as having good and 
bad drawing properties, had not been quoted. He 
asked the authors if they had any further infor- 
mation to offer, not necessarily upon the alloys 
mentioned, but possibly upon other batches of 
material which they might have found to possess 
variable properties. With regard to Figs. 4 to 7 (pages 


| 278 and 279) he felt there was no doubt that the 
| constituent which the authors would prefer to have 
| more generally dispersed was the dark Al-Cu-Fe-Mn 


In the fields of view given, the com- 


that engines must work satisfactorily. Comparison | pound appeared to be in greater quantity in the 


with steam engines was always difficult, but in 
his own undertaking there were steam and Diesel 
engines doing identical work. The Diesel engines 
were overhauled every 400 hours, but the steam 
plants ran for at least 1,600 hours, and there were 
two sets of triple-expansion engines which were 
completely overhauled only once in seven years. 
lhey were 40 years old and ran very slowly, but, 
taking the all-in costs, including fuel and repairs, 
even the modern engine could not beat them. 
Absolute reliability was more important than low 
fuel consumption and remained a primary considera- 
tion. Perhaps Table V would contribute a little to- 
wards showing what was being done in that direction. 





| specimens of poor drawing quality than in those of 


good drawing quality. The areas shown, however, 
might have been selected to indicate the “‘ stringy ” 
nature of the constituent, but it would be interesting 
to know if the poor alloys contained more iron than 
the other alloys. Further, he would like to know 
if the authors had any information regarding the 
effect of size and directionability of the grains upon 
the drawing properties. The two good specimens, 
Figs. 6 and 7, had grain sizes somewhat larger than 
those of the poor alloys. 

Mr. J. R. Handforth said that there was a 
suggestion in the paper that, so far, little practical 
information had been given to users of Duralumin 





sheets by the manufacturers of the material. The 
answer was that, prior to the war, there had been 
very little mass production of pressings ; hence the 
manufacturers themselves had not the information 
to give. By working with the large users, however, 
this information was being steadily accumulated. 
There seemed to be a feeling that it might be 
desirable to deliver the material in the annealed 
state and not in the fully heat-treated condition. 
At first sight, this seemed attractive, but it would 
entail a very great increase in furnace capacity ; 
furthermore, if the manufacturer had to deliver 
the material perfectly flat, he would have to put 
a great deal of work into it before delivering it in 
the super-annealed condition. ‘* Fog” quenching 
seemed to have possibilities, but he wondered whether 
it might be possible to prevent distortion by taking 
the Duralumin sheets or parts out of the furnace or 
salt bath and quenching them in a blast of cold air. 
Had this ever been done? The last speaker, 
Dr. H. O'Neill, referred to the ratio of proof stress to 
ultimate stress and said that he would like this 
ratio reversed. In some work which was now ready 
for publication, he had. made allusion to what he 
had termed the reciprocal or “ plasticity ” ratio. 
In his opinion, it was a mistake to require a high 
proof-stress to ultimate-stress ratio, and he would 
prefer to reverse the ratio and demand a high 
** plasticity value.” 

Mr. Murray, in a brief preliminary reply to the 
discussion, stated, in answer to Dr. Sutton, that 
they had not made any lengthy studies of grain size 
in Duralumin, whereas, when using steel, they knew 
exactly what was required. It was probable, 
however, that they would eventually decide upon a 
reasonably fine grain size, as being the best for 
their purpose, because it gave, in general, a tougher 
material, and, moreover, it had been found that 
the draining properties of fine-grained material were 
superior. The rapidity with which the material 
was heated had comparatively little effect on 
distortion. In reply to Dr. Parker, he stated that 
they had not yet decided which were the harmful 
inclusions in Duralumin sheet, neither had they yet 
got down to a consideration of the effect of com- 
position on properties. There had been considerable 
variation in materials of sensibly the same chemical 
composition ; in other words, the drawing properties 
of materials of similar compositions differed, and 
it would be necessary to elucidate the effects of 
one or two of the principal variables before the 
whole position could be studied. There was not a 
great deal of information available regarding the 
effect of the directionality of the grains, but, in 
general, he would say that the more rounded the 
grain the better the drawing properties. Endorsing 
Mr. Handforth’s remarks, he agreed that without 
the co-operation of the suppliers of the material 
the work would not have proceeded as far as it 
had done. The question of furnace capacity was 
always given as the reason for not supplying 
‘* super-annealed ** Duralumin, but he suggested 
that, possibly, the type of furnace to which the 
industry had become accustomed was too sensitive. 
As the temperatures were not vital, some form of 
annealing oven, possibly gas-fired, would prove 
simpler than the conventional thermostatically- 
controlled electric furnace employed for ordinary 
annealing or for solution heat-treatment. Quenching 
in a blast of cold air had been tried, but even with 
fairly high air speeds the cooling was not sufficiently 
rapid. For this reason a large quantity of water 
droplets had been introduced into the air blast in 
order to produce “ fog” quenching. Dr. O’Neill’s 
suggestion would cause some misgivings, because his 
firm had always thought in terms of the ratio of 
proof stress to ultimate stress. This matter, how- 
ever, must be cleared up because, if some people 
were in the habit of using the ratio of proof stress 
to ultimate stress while others preferred the reci- 
procal ratio, confusion was likely to arise. 


Raitway Beartrne METALS. 


The second paper on the agenda dealt with 
“Railway Bearing Metals: Their Control and 
Recovery.” It was by Mr. J. N. Bradley and Dr. 
H. O'Neill, who stated that they had conducted 
indentation and creep tests, at 20 deg. and 130 deg. 
C., together with thermal cooling curves, on tin- 
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base and lead-base railway bearing metals. The 
authors then described the L.M.S. impact and static 
shear tests employed for the routine inspection 
of white-metal adhesion to carriage and locomotive 
axle-box shells, and gave details of a new thermo- 
mechanical method, termed the Bradley process, 
for the complete separation of mixed borings of 
white metal and bronze. We intend to reproduce 
this contribution to the proceedings in a future 
issue of ENGINEERING. 

Mr. J. Cartland, in opening the discussion, said 
that while the authors had stated that the lead- 
base bearing metal No. 3R (76-13-11 lead-antimony- 
tin alloy) was superior in some respects to the 
No. 2R material (containing lead 25 per cent., 
antimony 9 per cent., copper 6 per cent., and tin 
60 per cent.), alloy 2R was still specified as the 
standard for railway carriages and wagon bearings. 
He would like the authors to state why such was 
the case. On the whole of the South American rail- 
ways and on the majority of the Indian Railways, 
a lead-base alloy similar to No. 3R was employed. 
The idea that sounding tests were misleading 
required some qualification, for, while a bearing 
which did not “ ring” was not bonded, a bearing 
which did was not necessarily bonded, and bonding 
was, of course, of the utmost importance. It 
would be interesting to know the present standard 
of thickness of carriage and wagon-bearing linings, 
namely, what might be termed the * post-Malayan ” 
thickness, as compared with the pre-war thickness. 
If very thin linings were adopted, the bearings 
might have to be re-lined twice instead of once a 
year. The next speaker, Mr. T. Henry Turner, 
stressed the point that it would be dangerous to 
make any change in bearing metals which would 
tend to increase the number of hot boxes in rail- 
way rolling stock at the present time. For the 
past 10 years only two bearing alloys had been used 
on the London and North Eastern Railway, namely, 
an 80-per cent. tin alloy for locomotives and the 
heavier types of coach, and a 56-per cent. tin alloy 
for carriages and wagons. 

Mr. A. J. Murphy thought that a little more 
information regarding the zinc and iron contents 
of the recovered metals would have been valuable. 
He would also like to know the nature of the vessel 
in which the flux melting operation was carried out 
and whether trouble arose owing to the attack of 
the walls of an iron or steel vessel by an active 
chloride flux. In conclusion, he pointed out that 
the amount of antimony present in the bronze 
recovered by the Bradley process would definitely 
have a deleterious effect on this material. Hence 
the bronze would need to be treated again to reduce 
its antimony content. A subsequent speaker, Col. 
P. G. J. Gueterbock, referring to the importance 
of reclamation in present circumstances, suggested 
that greater attention might be paid to the micro- 
structures of these alloys in order to increase their 
freedom from impurities. The method of recovery 
described by the authors was satisfactory when 
there were large quantities to be dealt with and 
where the products could be re-used in the shops 
in which the scrap was produced. He was some- 
what disappointed, however, that the authors had 
not included a metal balance-sheet in their paper, 
because it was very easy to “lose” metal. The 
advantage of the authors’ method of local recovery 
was appreciable, provided too much had not to be 
spent on overhead charges. The question therefore 
arose, when to discard local recovery and when 
to face transport costs to obtain more efficient 
recovery, on a large scale, in a centralised plant. 

Mr. H. M. Ridge supported the previous speaker 
in his request for a metal balance-sheet and especi- 
ally asked for data regarding the loss of tin and of 
antimony in the recovery process. He added that 
information concerning the power consumption of 
the plant employed would also be valuable. The 
authors had stated that they had experienced 
trouble in Connection with the oil which was always 
present in their turnings and he would like to know 
what part the oil really played in the process. Of 
course, it gave rise to a reducing atmosphere which 
was highly desirable, but he asked whether a partial 
de-oiling of the turnings, prior to the melting opera- 
tion, would not be useful. The last speaker, Mr. 
Kenneth Gray, stated that while it might be well 


known that shafting could readily be treated for 
wear by metal spraying, it was probably not so 
well known that bearings could be built up by the 
same process. 

In a brief reply, Dr. O'Neill said that some 
mystery seemed to arise from the fact that, while 
the No. 2R bearing alloy was stated not to be the 
best, yet the railways used it. This was an awkward 
question, but the matter did not rest with him, and 
this was the only answer he could give. As far as 
was possible he would see that a metal balance-sheet 
was prepared, but he doubted whether this would 
be ready in time for the final publication of the paper, 
because it was intended to re-install the apparatus 
elsewhere, and, at present, it was not working. At 
the same time, he knew that Sir Harold Hartley, 
F.R.S., the Director of Research, would wish every- 
thing concerning the Bradley process to be made 
known. It had been patented merely as a pro- 
tective measure, but there was no intention of 
adopting a selfish attitude and it was open to any- 
one interested in the subject. 





MODIFICATION OF OVERHEAD-LINE 
REGULATIONS. 


In order to secure further economies in the use of 
materials employed in the construction of overhead 
lines, particularly those which are erected to serve 
purely war-time purposes, the Electricity Commis- 
sioners have made various modifications in their Over- 
head Line Regulations. These consist to a consider- 
able extent in the reduction of factors of safety, 
although various other changes are either permitted 
or imposed. As an example of the latter class, it is 
announced that the Commissiorers will only be pre- 
pared to authorise the use of iron and steel for overhead- 
line supports in special circumstances, and that wood 


ployed to the maximum possible extent. It is also 
ruled that lines erected to serve temporary war-time 
purposes should be designed as closely as possible to the 
electrical requirements of the demand, and that un- 
necessarily large margins of current-carrying capacity 
are not permissible. 

Modifications in factors of safety cover the use of a 
factor of 2-5 for imported pine-wood poles in place of the 
present factor of 3-5. For home-grown wood poles on 
lines of a permanent character, a factor of safety of 
3-5 must be employed, but where a line is of a tem- 
porary character, or provides a service of secondary 
importance, the factor of 2-5, as in the case of imported 
poles, may be used. For reinforced-concrete supporte, 
the present factor of safety of 3-5 is reduced to 2. In 
the case of wood poles, the minimum diameter must 
not be less than 7 in. at a point 5 ft. from the butt end. 
When calculating the size of any support, the wind 
pressure on the support itself may be left out of account, 
subject to the line conductor being designed on the 
basis of a wind pressure equivalent to a loading of 
16 lb. per square foot, calculated on the whole of the 
projected area of the conductors. The factor of safety 
of the line conductors themselves may be taken at 
not less than 2-5, based on the breaking load and 
calculated on the assumptions that the conductors are 
at a temperature of 22 deg. F., are without any ice 
loading, and that the wind pressure is as stated above. 

A relaxation in the height of conductors is allowed for 
transmission lines operating at voltages up to 33,000. 
These may be run at a height of 17 ft. above the 
ground at the lowest point of a span, when the tem- 
perature is 122 deg. F. This does not apply at road 
crossings. A continuous earth wire and the earthing 
of the metal work on wood supports may also be 
omitted subject to the condition that all metal work 
(other than the conductors) shall be efficiently bonded 
and, in the case of transformer poles, that all non- 
current-carrying metal work shall be connected to 
earth. At road crossings, duplicate insulators, bridles, 
clamps and earth bars may be omitted subject to the 
line conductors being bound to the insulators in a 
satisfactory manner, and insulators of the next higher 
rating to that recommended in British Standard 
Specification 137 (1941) for the appropriate line voltage 
being used. These modifications do not apply where 
overhead lines cross Post Office circuits. 





Tue Juntor INSTITUTION OF ENGINEERS : CORRIGEN- 
pum.—We regret that, on page 253, anle, the paper on 
“ Rail Cars,”” which Mr. N. L. Ablett, M.I.Mech.E., pre- 
sented.at the Junior Institution of Engineers.on Sep- 
tember 18, was inadvertently described as his Chairman’s 
address to the Institution. The address which Mr. Ablett 
will deliver as Chairman will be given on Friday, Novem- 
ber 27, when his subject will be “‘ Purchasing and the 





Purchasing Agent.”’ 


poles and reinforced-concrete supports must be em- | 


FELT-CORED RUBBER MOULDINGs, 


In the extending employment of rubber parts: ip 
engineering, there are numerous items in which soljq 
rubber is not necessary, a rubber surface being al! that 
is required. Hitherto, however, such parts have been 
commonly made solid as the material was in plentify| 
supply, and it was simpler to use it than te it tempt 
to save it by moulding the rubber round a cvatraj 
core in order to retain the desired dimensions. [t j, 
well known, howeyer, tha® rubber must be employed 
as economically as possible to-day, and in the product 
“ Relt,” a combination of rubber and felt, a murked 
advance in this direction has been made. Tho new 
product has been developed by Messrs. The Empire 
Rubber Company, Dunstable, and Messrs. The Sury 
Felt Manufacturing Company, Limited, Hudear \ills, 
Bury. It is not possible to give more than a couple 
of instances here of the use of ** Relt,”” but these wij 
show that marked savjngs in the amount of raw rubber 
are possible and that the weight of the part, compared 
with the old solid rubber form, is much reduced, this 
last characteristic being, naturally, of considerable 
importance for such as applications as those for aero 
planes. 

The first part to be considered is a moulded ru!)ber 
sleeve, 3} in. in external diameter, 1} in. in internal 
diameter, and 1} in. long. The weight in the solid 
rubber-mixture sleeve was 2-56 oz. This moulding 
is now made with a central core of felt measuring 
2} in. in external diameter by 1} in. bore by 1} in 
deep. There is thus an inner peripheral layer of rubber 
} in. thick with the same thickness at the two end 
surfaces and an outer peripheral layer } in. thick, 
these thicknesses being quite adequate for the purpose 
for which the sleeves are required. The raw-rubber 
content of the moulding is only 0-54 oz., as against 
1-5 oz. of the original solid moulding, a saving of over 
53 per cent. of raw rubber having been effected. This 
is, of course, trifling when considered as an individual! 
saving, but the completion of an order for 100,000 of 
the items involved a saving of raw rubber of nearly 
1}? tons, an economy that is well worth making. A 
| second example is also a rubber sleeve, which is T-shaped 
in cross-section, as it is used as a distance piece. The 
felt core is embodied in the top arm of the T only, 
the vertical arm, which is situated peripherally in the 
bore, being comparatively short. This moulding shows 
a weight reduction, over the solid rubber design, from 
1-2 oz. to 0-46 oz., this being a saving of weight of 
61 per cent. and a reduction in raw rubber consumption 
of from 0-8 oz. to 0-24 oz., or, that is, a saving of 
70 per cent. Here again a production of 100,000 items 
results in a saving of over 1} tons of rubber. 

Variations in the degree of resilience with “ Relt ” 
are stated to be more easily secured than with solid 
rubber mouldings, since the felt core can be provided 
in a range of different qualities as regards hardness 
and density. Incidentally, this property of felt has 
been considered desirable for certain applications, but 
the material could not be made full use of by itself, 
as it was too absorbent. The combination of rubber 
and felt now achieved enables the felt to be completely 
insulated from damp and there are, therefore, definite 
possibilities in the employment of the material on this 
basis alone, apart from savings of weight and economy 
in rubber. 





THE ZINC INDUSTRY OF THE 
UNITED STATES. 


Statistics issued recently by the Bureau of Mines at 
Washington show that the production of slab zine in 
the United States, during 1941, was the highest ever 
recorded. The output, which totalled 881,523 short 
tons, and included 59,503 tons of zine redistilled from 
scrap metal, exceeded the previous record, that for the 
year 1940, by 22 per cent. Of the 822,020 tons of 
primary metal produced in 1941, over 79 per cent. was 
obtained from home ores. Imports subsequent to 
September, 1941, are not available for publication, but 
figures for the nine-months period from January to 
September indicate that ore containing 182,108 tons 
of metallic zine was imported and that this total was 
slightly higher than that for the whole of the year 1940. 
During the first nine months of 1941 imports from 
Mexico amounted to 92,544 tons, while Canada supplied 
33,991 tons, Peru 21,822 tons, Australia 8,933 tons. 
the Belgian Congo 8,161 tons, Argentina 5,320 tons, and 
Spain 5,119 tons. Of the 25,212 tons of slab zinc 
imported from January to September last year, 17,632 
tons came from Mexico and 6,704 tons from Canada. 
At the close of the year under review, 68,552 horizontal 
and 64 vertical zinc-distilling retorts were in operation 
throughout the United States. In addition, there were 
under construction, on December 31 last year, 800 new 
horizontal retorts. A reconditioned «zinc-producing 
electrolytic plant at East St. Louis was in operation 
throughout 1941 and three other similar plants were 





also working to full capacity during the year. 
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LABOUR NOTES. 


An appeal by the Prime Minister for a combined 
effort to increase output still further was read at a 
conference in London, last week, of employers and 
workers in the shipbuilding and ship repairing industry. 
Mr. Bevin, the Minister of Labour National Service, 
presided at the meeting, and Mr. Alexander, the First 
Lord of the Admiralty, was also present and spoke. 
About 1,000 representatives of the industry were 
present. In his message, Mr. Churchill said :—“ His 
Majesty's Government, indeed, the British nation, are 
proud of the work done by the industry to provide the 
ships of war and merchant ships for the struggle at sea, 
on which depends the freedom of the United Nations. 
Without ships we cannot live and without them we 
cannot conquer. Although the shipping position has 
improved recently, it is still grave, and we are in urgent 
need of every ship that can be built. I call upon you 
all to strive to your uttermost, for only thus can you 
compel victory. Your record proves that this call will 
be answered with heart and hand.” 





Mr. Bevin and Mr. Alexander dealt, without reserve, 
with many questions put by delegates and, in the end, 
the conference unanimously adopted the following 
resolution :—“‘ This conference, representative of all 
sections of the shipbuilding and ship repairing industry, 
drawn as it is from every district in the country in 
which ships are built and repaired, hereby pledges 
itself to ensure by every means in its power still greater 
output on all classes of work and the still speedier 
delivery of new ships and a quicker return to service of 
those that come to us in need of repair.” 





The claims for increases of wages for women employed 
in the ——— industry, framed by the Transport 
and General Workers’ Union and the National Union 
of General and Municipal Workers, were discussed at 
a conference in London, last week, with representatives 
of the Engineering and Allied Employers’ National 
Federation. The unions desire a minimum rate for 
women of 18 and over which is not less than 85 per 
cent. of the district rate of the male labourer; a rate 
for women of 18 and over engaged on semi-skilled work 
which is not less than 90 per cent. of the male labourer’s 
rate plus the additional amounts paid to men for semi- 
skilled work and 100 per cent. of the men’s rate for 
certain categories. They also ask for the following 
weekly rates for girls under 18: 15 years, 308.; 16 
years, 37s.; and 17 years, 45s. Sir Alexander Ramsay, 
the Director of the Engineering and Allied Employers’ 
National Federation, stated that the employers would 
consider the claims, and communicate their views on 
them at a later meeting. 


According to the Ministry of Labour and National 
Service, the official cost-of-living index figures at 
September 1 was 100 points above the level of July, 
1914, compared with 101 points a month earlier. The 
decline, it is explained, was due to the fall in the 
average level of prices of clothing, resulting partly from 
the removal of purchase tax from “ utility * clothes and 
apparel sent to retailers on and after August 3, and 
partly to increased sales of {utility clothing at prices 
below those of non-utility goods of corresponding 
quality. For food alone, the index figure remained 
unchanged at 60 points above the level of July, 1914. 


When Major Lloyd George, the Fuel Minister, 
invited suggestions from North Derbyshire colliery 
owners and workers at a meeting in Chesterfield last 
week, he was advised (1) to relieve miners of fire- 
watching, (2) to de-reserve absentees, (3) to return to 
the pits miners from the Forces. Major Lloyd George 
said that the question of fire-watching by miners was 
being considered by the Regional Controller. De- 
reservation of absentees was a difficult problem, but 
it was being tackled. Investigation officers had been 
appointed to deal with absenteeism on the spot and 
their number would be increased if the work warranted 
it. Deliberate absenteeism had certainly got to stop. 





In the course of a broadcast talk last week, Mr. Bevin, 
the Minister of Labour and National Service, asked 
overseas listeners not to believe the El Dorado stories 
they sometimes read, about the wages paid in this 
country. ‘“ Now and again,” he said, “ you will find 
& person on some special job who has had a lucky 
hit; but, in the main, wages remain on a moderate 
and reasonable level.” For over a year, he added, 
great numbers had been working. between 60 and 70 
hours a week in the factories ; now, they were working, 
on the average, 56. 


An official of the Ministry of Supply stated last week 
that, although working hours in State-owned engineer- 


ing factories had been substantially reduced, the output 
per worker was as good as when the longer week 
obtained. Where formerly 70, 80, even 90 hours a 
week were worked, the standard to-day in all but three 
or four of the establishments was 60 for men and 55 
for women. In the case of the explosives and filling 
factories, the three-shift system was the rule. 





Members of the A.T.S. have begun training as 
electricians at a south-west London technical college. 
On completion of their training, they will be posted to 
the new R.E.M.E. Corps in which they will be employed 
at their trade in the workshops. During their training, 
which will last for three months, the women will be 
taught how to make and insulate small cable joints, to 
cut and thread tubes and tube fittings for electrical 
installations, to test batteries and place them on 
charge, and to rectify faults in electrical circuits. 


Under an Order ef the German Minister of Labour, 
working conditions and rates of wages in force inside 
Germany also apply to German workers employed 
beyond the frontiers. Moreover, bonuses are provided 
to cover the high cost of living in foreign countries 
or in occupied territories. A special labour trustee 
appointed by the Minister of Labour is responsible, 
in conjunction with the German Labour Front and 
ite organisations abroad, for the supervision of the 
enforcement of the Order and is also empowered to 
deal with all questions arising out of the employment 
of German nationals abroad. 





The membership of the trade unions in India rose 
from 399,159 in 1938-39 to 511,138 in 1939-40—the 
highest total on record. The number of women 
members increased from 10,945 to 18,612. The 
number of registered trade unions rose from 562 to 666, 
but, as in previous years, difficulty was experienced 
in collecting the returns, only 450 unions submitting 
them during 1939-40, against 394 in the previous year. 
The income and balances of the unions increased from 
889,822 rupees and 611,464 rupees to 1,121,797 rupees 
and 739,937 rupees respectively. While the average 
income per union rose from 2,258-4 rupees to 2,491-5 
rupees, the average income per member remained 
steady. Ninety-six unions ceased to exist or had 
their certificates of registration cancelled; the certi- 
ficate of registration of a federation in the Punjab was 
also cancelled. 





The Review of the International Labour Office states 
that an Argentine Decree has facilitated the organisa- 
tion of work in continuous shifts by allowing a flexible 
interpretation of the expression “ midday” used in 
the Act concerning the employment of women and 
children who have to be given two hours’ rest at mid- 
day. Under the Decree, the two-hours’ rest period 
need not be given to workers whose shift ends not 
later than 2 p.m. or begins not earlier than 11 a.m. 





Compulsory labour service was introduced in Slo- 
vakia by an Act dated March 12, 1942, which had been 
prepared in consultation with the Director of German 
Employment and his representatives. Labour service 
is compulsory for all men between 18 and 25 years of 
age, and the period of service and the number of persons 
to be called up will be fixed by the President of the 
State. The organisation of the system is to be com- 
pleted by May, 1945. Germans will form a special 
group and be subject to the orders of a German head 
appointed by the President on the recommendation 
of the head of the German national group. The 
language of German nationals on labour service will 
be German, and members of the group can only be 
called up with the consent of the head of the German 
national group. 





The Australian War Cabinet estimates that 318,000 
men and women will be needed by December for the 
fighting forces and war industries, and has decided 
that these requirements would be met in part by a 
large increase in the number of women workers. 
Although several hundred thousand more women 
workers will be required, many of them to undertake 
duties which they have not previously attempted, 
it is not proposed to apply compulsory service, al- 
though some such step may be considered later. Some 
of the problems which have arisen out of the engage- 
ment of women for work in industry or administration 
in which they have not hitherto been employed, have 
been dealt with in new regulations, providing for the 
establishment of a Women’s Employment Board and 
governing the rates of pay of women who take the 





place of men. 








SIR CHARLES PARSONS. AND 
MECHANICAL GEARING.* 


By Dr. 8. F. Dorey. 


In the year 1897, the Turbinia made her appearance 
at the naval review and demonstrated for the first 
time the practical possibility of direct-turbine propul- 
sion. Ten years later, the Lusitania and Mauretania, 
each of 70,000 shaft horse-power, were in service. In 
the Royal Navy, the battleship H.M.S. Dreadnought 
had been commissioned and her success made her the 
prototype of the battle fleet of the 1914-18 war. These 
achievements were by no means all; for vessels of 
medium speed and power, Parsons had introduced in 
1908 the combined system wherein steam reciprocating 
engines worked in conjunction with low-pressure tur- 
bines. This progress is the more striking when one 
considers the conservatism with which marine engin- 
eering is tempered. 

During the early work and trials of the Turbinia, 
success had been threatened by the action of cavitation 
at the propellers. An intensive study was made of the 
phenomenon and for this purpose Parsons devised his 
now world-famous cavitation tank. This work was 
continued after the completion of the trials of the 
Turbinia and clearly showed the improvement of 
propeller efficiency consequent upon reduced propeller 
speeds. Although mechanical gearing was introduced 
in the first instance, primarily for low-speed low- 
powered vessels, these studies paved the way for its 
subsequent rapid application in the case of high-speed 
vessels. 

As far back as 1897, Parsons had, for the first time, 
employed a helical-gear drive with the second marine 
turbine built. This machinery was fitted in a 22-ft. 
launch. The gear was single-helical, with a ratio of 
14: 1, a single pinion being used to drive twin screws. 
The epoch-making application of mechanical gearing 
to marine propulsion was made in 1910, when the 
Parsons Marine Steam Turbine Company fitted a 
single-reduction turbine installation in the Vespasian, 
an old single-screw vessel some 275 ft. long. This 
vessel was originally fitted with triple-expansion steam 
engines; these engines were thoroughly overhauled 
and exhaustive trials carried out to ascertain steam 
consumptions. On the completion of the trials, the 
reciprocating ma@thinery was removed and the geared- 
turbine machinery substituted. The propéller, how- 
ever, was retained to make machinery comparison 
complete. The details of the gearing were as follows : — 


Gear wheel, 99} in. p.c.d. 
Two pinions, 5 in. p.c.d. 
Face width, 24 in. 
Load per inch of face, 350 Ib. 
Pitch-line velocity, 2,160 ft. per minute. 
Parsons number = K = —= = 157 
vd 
(where P = load per inch face width, and 
d = p.c.d. of pinion). 
Gear ratio, 19-9: 1. 
Circular pitch, 0-7854 in. 
Helical angle, 20 deg. (double helical). 
Material of wheel: cast-iron hub with two forged- 
steel rims shrunk on. 
Material of pinions: mild chrome-nickel steel with 
a tensile strength of 34 tons per square inch and 
a yield point of 20 tons per square inch. 

The screwshaft revolutions were 83 per minute and 
the power developed 550 shaft horse-power per pinion ; 
the pinion shaft was supported on three bearings, and 
a flexible coupling was fitted between the turbine and 
pinion. The primary function of this coupling was to 
break the system axially, thus allowing the pinion to 
take up a natural ition in its own bearings and to 
allow a balance of loading on the left- and right-hand 
helices. The coupling also served to accommodate 
a small amount of misalignment resulting from changing 
temperatures. The value of this coupling will be dis- 
cussed later in dealing with Parsons’ ingenious handling 
of the problem of gear noise. The gears for the Ves- 
pasian were cut by the Power Plant Company, Limited, 
on a hobbing machine, being to the design of Parsons 
both as regards dimensions and type of construction. 
It is interesting to note that even to-day almost all 
marine gears are cut on hobbing machines. 

After the fitting of turbine machinery, trials were 
again carried out, the results forming a complete 
comparison of turbine and steam reciprocating machi- 
nery. The thoroughness with which these trials were 
carried out was quite typical of Parsons’ method of 
tackling problems by practical test. The endeavour 
was richly rewarded, the turbine machinery making an 
improvement of some 15 per cent. in the overall effi- 
ciency. Further, the weight of the reciprocating machi- 





* The 7th Parsons Memorial Lecture, delivered at a 
meeting of the Institute of Marine Engineers, held in 
London on Wednesday, September 16, 1942. Abridged. 
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nery was 33 per cent. greater rs that of the geared- 
turbine installation. The gear efficiency was estimated 
at 98} per cent. The success of the Vespasian heralded COLD-PRESSING OF DURA LUMIN SHEET. 
a new era in turbine propulsion, which in a short 
space of time was to cause an almost complete change- 
over from direct to geared drive. 
In the 1910 naval programme, two torpedo-boat 
destroyers were ordered, namely, the Badger and 
Beaver, in which the high-pressure and cruising tur- 
bines were in tandem and delivered 3,000 shaft horse- 





power through a single-reduction gear to the propeller i a een ator 7 

shafting, to which the low-pressure turbine was directly | £ + ws man pit ae t  ge4s , 
coupled. In 1912, the Admiralty went a step farther | . ae | * 
in placing the order for the machinery of the torpedo- | te . no . ee 
boat destroyers Leonidas and Lucifer, each of 22,500 . 3: aii “ 

shaft horse-power. In these vessels, completed in oe ware tied / 


August, 1914, the whole of the power was transmitted 
through single-reduction gearing, the pinions being 
arranged on the port and starboard sides of the main | 
wheel and delivering power from the high-pressure and 
low-pressure turbines. This represents present-day 
naval practice, excepting that in some cases a cruising 
turbine is fitted as an extension to the high-pressure 





spindle. 
Before the completion of the Leonidas and Lucifer, fs . 
two light cruisers, the Calliope and Champion, each of iim ss 
40,000 shaft horse-power, were ordered, and these , 
had all-geared installations. The Calliope was a quad- Fic. 2. Spectat Deep-DRAWING SHEET. Fig. 4. Sueet Havine lyrerion DRawInG 
ruple-screw vessel and the Champion a twin-screw < 100. PROPERTIES. X 100. 


vessel, and both were successful in service. In about 


three years from the original adoption of gearing, COLD-PRESSING PROPERTIES OF 


therefore, a figure of 20,000 shaft horse-power trans- 


mitted through one set of gearing was reached. During DURALUMIN-ALLOY SHEETS.* 


the 1914-18 . geare t 7 r ‘ . 

he 1914-18 war, geared turbines were not totally | 5. JC. AnnowsurTu, M.Met., K.J.B. Woure, M.Sc., 
adopted for naval purposes; all warships, however, | ~- ; “- 

: : : - . and G. Murray, M.Sc. 

during that period were fitted with cruising turbines 
which delivered power through mechanical gearing. (Concluded from page 260.) 
No doubt the adoption of gearing at this time was 
limited by the number of gear-eutting machines avail- 
able rather than by considerations affecting the reli- 


From time to time it has been suggested that an 
increase in the time at the temperature of solution- 
: : : heat-treatment might be advantageous in rendering 
ability of geared drive. After 1916 practically es these alloys more psd to nal aaah Mocheniant 
warships, excepting special types, were fitted with and pressing tests were therefore carried out on samples 
mechanical gearing, and the powers transmitted rose | (¢ x, 14 S.W.G. Duralumin (5L3). Tensile tests on 
to 36,000 shaft horse-power per gear set. Something specimens with the 8-in. gauge-length were carried out 
of this phenomenal development in geared drive can immiodistely after solution heat-treatment in which | u ; : 
be realised by considering the total shaft horse-power | 11. heating time varied { 0) mj i Fie. 3. SurFAcE MaRKINGs ON TEsT-PiecEs. » }. 

_— i through mechanical gearing, which, by he eating time varied a0un SU menates to two hours. ‘“ 
1920, reached a grand total for naval vessels of nearly | From the resulte obtained it would appear that no 
7,000,000 shaft horse-power. This total does not | US¢ful purpose is served by prolonging the time at the | of lubrication of the blank-holders, the sliding action 

° ‘7 je the shaft horse-power transmitted by cruisi | temperature of solution heat-treatment beyond 40 between the blank-holders is never constant. In 
ime - : A. ; , ; emtert ‘ng | minutes. This was confirmed by pressing tests on a| addition, the elastic limit of the metal is affected by 
turbines. e extended use of mechanical gearing wing-nosing skin panel, in which four panels were | the cold work resulting from the roller-levelling opera- 
over the comparatively short period of ten years, | solution heat-treated for 20 minutes, 40 minutes, one | tion to remove quench distortion, and by the age 
starting with Parsons’ classical trials with the Vespasian, hour and two hours. Those which were heated for | hardening process. As a result of all these variables 
ndicates something ot the debt owed by the Royal | 49 minutes gave the best-shaped pressings and no|it is impossible to maintain a constant degree of 
Navy to the genius behind these achievements. The splitting occurred. The others, which were heated for | “ spring-back”’ in any pressing made in one forming 
value of Parsons’ work shines even more brightly when | longer or shorter periods, all gave inferior-shaped | operation. : 
it is remembered that much of the progress was made pressings and a certain amount of trouble with splitting. In the past, attempts have been made to counteract 
during a critical period for this country, when the failure “ Spring-Back” Effect in Duralumin-Type Alloys.— | the “ spring-back ” effect by machining the punch of 
of gears might well have had disastrous effects on the During the production of any pressing, the maximum | the die so as to produce a greater degree of curvature 
efficiency of naval vessels. deformation of the material occurs when the punch | in the pressing at the bottom of the press stroke than 

In the Merchant Service, the success of the geared | .-hes the bottom of its stroke. When the punch | is ultimately required. It is impossible, however, to 
system in the Vespasian led to its adoption in channel starts to rise, there is always a certain amount of | calculate this correction with any degree of accuracy, 
ee and subsequently in ero vessels. Lloyd's | elastic recovery in the material, which is popularly | as it is dependent upon the type of pressing, and it 
Register's annual ae for 3083-16 showed that termed “ spring-back.”” The extent of this elastic | has been necessary to make adjustments to the punch 
23 vessels were fitted with machaniecal gearing. The | recovery depends on a number of factors, including :— | shape during the try-out stage of the die manufacture. 
year 1914 also saw the completion of the Anchor Line (a) The value of Young’s Modulus for the material. | More recently a method has been evolved which has 
turbine steamer Transylvania, a vessel of 14,000 tons. Young’s Modulus for Duralumin is approximately | given successful results in overcoming “ spring-back ” 
By August, 1914, geared turbines amounting to 260,000 10,000,000 Ib. per sq. in., compared with 30,000,000 Ib. | difficulties. The pressing is taken almost to full depth 








shaft horse-power had been built or were building with per sq. in. for steel, and the elastic deformation of | under conditions of easy flow of metal through the » 
single-reduction gears. During the 1914-18 war, the | Duralumin is thus much greater than that of steel for | blank-holders. The blank-holder pressure is then fc 
application of geared turbines, or indeed any turbines, equal loading. (+) The nature of the forming stresses, | readjusted to restrict any further slip, and the punch ai 
to merchant vessels, was retarded by the demands of eg., bending, tension, and compression. A sheet of | taken to the bottom of the stroke. In this manner the 0 
naval construction. It is interesting to note, however, metal may be made to take a desired shape by bending | amount of stretching necessary to minimise * spring- d 
that in America both single- and double-reduction round a former or by stretching over the same tool. | back ” is obtained, together with the easy flow through d 
gears were employed for ship propulsion during this When the deforming stress is released, there will be | the blank-holders in the initial stages of the draw , 
period. much greater “ spring-back’’ where the metal has| which is necessary to prevent splitting the metal. d 
(To be continued.) been bent to shape than where it has been stretched. | “ Spring-back” may be still further reduced if the fi 
(c) The value for the elastic limit of the material. | pressing is solution heat-treated immediately before the ' 
Under the same die conditions, there will be a greater | final forming operation. ‘ 
STANDARD SCHEDULE OF PRICES IN BUILDING IN-/| amount of elastic deformation and subsequent elastic| Difficulties Due to Defects in Duralumin-Type Alloys. { 
DUSTRY.—A supplement to the Standard Schedule of | recovery after forming a sheet of metal of high elastic | These alloys, especially the “ Alclad’ varieties, are | 
Prices of the Ministry of Works and Planning (originally | limit than in the case of a sheet having a lower value | soft and very easily scratched during handling. It has 
published, price 1s., on April 3, 1942) has been prepared | for this property. been found that splitting troubles during the forming 1 


by the Technical Sub-Committee of the Central Council Owing to the comparatively poor drawing properties | operations can often be traced to scratches or other 
for Works and Buildings, and is now on sale at H.M. of Duralumin, it is only possible to obtain a limited | surface defects, and it would therefore appear that 
Stationery Office, price 4d. (including postage). This | amount of shape in the pressing by stretching and the | these alloys are very sensitive to surface blemishes 
supplement contains prices for approximately 150 addi-| remainder is obtained by allowing the metal of the | during forming operations. It is essential to handle | 
tional items which have been found necessary. In parti- | blank to slide into the die between the blank-holders. | all blanks, and “ Alclad” blanks in particular, with 
cular there is a more complete schedule for prefabricated | Thus, a considerable proportion of the shape is obtained | great care, especially during the heat-treatment opera- 
hutments ; and schedules for special light-weight steel | by bending and as a result there is always a greater | tions, and constant inspection should be made of heat- 
tubing for water services, for camouflage painting, and | amount of “ spring-back” than in the case of steel | treatment jigs for any sharp corners or fractured ribs. 
for asbestos-cement pressure pipes for water mains have | pressings. Owing to variations in the nature of the | It has been found also to be an advantage to have the 
been included. Prices for various additional items in | surface of the sheet metal, and also in the conditions | edges of the quench- and wash-tanks lined with wood 
most of the trades are also given. Further, the supp) | to eliminate this danger of surface scoring. 
«tment corrects one or two errors in the original schedule,| * Paper entitled ‘‘ The Cold-Pressing Properties of| Following the practice adopted for deep pressings in 
clarifies certain paragraphs on which questions have been | Duralumin-Type Alloy Sheets, with Special Reference to | sheet steel, the dies for Duralumin pressings are fre- 
addressed to the Committee, and, in a few instances,| the Production of Large Pressings for Aircraft,” pre- | quently designed to work close to the limit of the 
modifies the rates as originally fixed. For example, the | sented before the Institute of Metals, at the Autumn | ductility of the material. As a result, trouble with 
prices in the painting schedule have been recast as a Meeting in London, on Wednesday, September 23, 1942. | splitting during the forming operation is experienced 
when a batch of material possessing inferior drawing 








reeult of the change in output-bonur rates. | Abridged. 
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properties is met with in production. Duralumin sheet 
for aircraft parts has always been purchased to a 
specification which lays down minimum values for 
0-1 per cent. proof stress and ultimate stress, and the 
drawing properties may vary considerably between 
different batches. In view of this, it was decided to 
attempt the correlation of physical properties and the 
deep-drawing properties of Duralumin to B.S. Speci- 
fication 5L3. This was undertaken with the full 
realisation that the manner in which the draw was 
accomplished was of equal, if not of greater, importance 


per square inch with results obtained on a standard 
A.I.D. 2-in. gauge-length test-piece. The 34-in radius 
of the lead-in curves was found to be extremely helpful 
| in reducing the tendency to fracture outside the 8-in. 
| gauge-length. 

It was interesting to note the appearance of the 
fractured test-pieces when the tests were made on 
| material in the freshly solution heat-treated condition. 
| The surface showed characteristic markings, the appear- 
ance of which was similar to the stretcher strains 
| observed in low-carbon steel. This phenomenon has 


to the success of the operation than were the physical | been previously observed in Duralumin by E. W. Fell.* 


properties of the metal itself. 

The samples on which the tests were carried out were 
taken during press runs when all or none of the pressings 
were splitting. Various methods of testing and correla- 
tion were considered, but it was found that the micro- 
structure and the value for percentage elongation 
obtained in the tensile test gave the most reliable 
indications of the deep-drawing properties. The 
elongation was measured in directions both parallel to, 
and at 90 deg. to, the final mill rolling. The most 
useful microsection for examination was that taken in 
the longitudinal direction. For the tensile test, the 
form of test-piece having an S-in. gauge-length was 
used. This gauge-length was divided by fine pencil 
marks into 1 in. divisions. The elongation on 8 in. was 
noted, together with the elongation on the 2 in. which 
included the fracture. The 0-1 and 0-5 per cent. 
proof stresses were determined by means of a 2-in. 
Gerrard strip extensometer clamped over the middle 
2 in. of the gauge-length. It was found that the 
results obtained by this means agreed to within 0.2 ton 


While the test-pieces were extending in the plastic 
range, they gave out a series of high-pitched sounds. 
It was noted that each sound was associated with 
sudden yielding, first in one locality and then in another. 
Although the phenomenon resembles that occurring in 
low-carbon steel in the annealed condition, there is one 
important difference. Whereas the sudden yieldings 
in mild steel all take place within a small range of stress 
very little removed from the yield-point of the material, 
in the case of Duralumin they occur throughout the 
plastic range. The roughened surface has also been 
observed on pressings, where it resembles the stretcher 
strain effect which occurs in mild steel. A typical 
surface is shown uppermost in Fig. 3, opposite, to- 
gether with a tensile test-piece from the same material 
which has been pulled after ageing at room temperature 
for five days. This is the lower of the two test-pieces 
seen in Fig. 3. Tests were conducted in which the 8-in, 








* See Carnegie Sch., Mem., Iron and Steel Inst., vol. 26, 
page 123 (1937). 
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elongation results were plotted against the 2-in. 
elongation results in the longitudinal and transverse 
directions, respectively, and the 0-1 per cent. proof 
stresses were plotted against the ultimate stresses in 
the same two directions. The experiments were con- 
ducted on freshly quenched material. From the curves 
obtained it would appear that material having elonga- 
tions on 8 in. and 2 in. greater than 17-5 per cent. and 
22-5 per cent. respectively, in conjunction with maxi- 
mum values of 8-5 tons per square inch for 0-1 per 
cent. proof stress and 20-3 tons per square inch for 
maximum stress, will probably show satisfactory press- 
ing results. 

The microstructures obtained during this investiga- 
tion were also found to be related to the drawing 
properties. It wags observed that material with un- 
satisfactory pressing properties usually exhibited a 
structure in which the intermetallic compounds were in 
the form of long strings. Typical fields, at a magnifica- 
tion of 100, are shown in Figs. 4 and 5, on this and the 
opposite pages. On the other hand, material which 
possessed good pressing properties showed the inter- 
metallic compounds to be broken up and more uni- 
formly disseminated throughout the matrix. Typical 
examples are shown in Figs. 6 and 7. This feature 
again provides a parallel with motor-car body sheet 
steel, in which it is found that sheets possessing con-- 
tinuous stringers of non-metallic inclusions or carbides 
show pressing properties inferior to those with the 
brittle constituents evenly distributed throughout the 
matrix. 

Effect of Alloy Composition on Drawing Properties. 

It was thought that a lower alloy content in the 
material might be the cause of the better drawing pro- 
perties in some of the alloys. The chemical analyses 
of samples selected from sheets having good and bad 
drawing properties is given in Table VI. In view of the 
uniformity of the alloy contents, it would appear that 
sheets possessing good and bad drawing qualities can be 
manufactured from metal having similar alloy contents. 


TABLE VI.—Compositions of Sheets of Alloys having Good 
and Bad Drawing Properties. 
































oe | Cu Mn Si Ti 
Per cent. | Per cent. | Per cent. | Per cent. 
Good Properties. 
No, 1* a+ 4-35 0-63 0-36 0-016 
No. 2¢ 4-36 0-63 0-38 0-016 
No. 3 4-26 0-60 0-47 0-012 
Bad Properties. 
No. 1 os 4-16 0-59 0-29 0-015 
No. 2 4-50 0-66 0-45 0-009 
No. 3 4-09 0-71 0-54 0-012 
* Sheets produced by special rolling technique to obtain 


desired type of microstructure. 


Production of Duralumin Sheet with Improved Draw- 
ing Properties.—It was considered that a Duralumin 
sheet which d the intermetallic compounds in 
@ fine state of division would probably show enhanced 
drawing properties. Suggestions were made to suppliers 
of Duralumin sheet to modify their rolling technique 
in a deliberate attempt to produce material having 
the desired type of microstructure. This involved an 
increase in the amount of cross-rolling in the hot mill 
and also a decrease in the amount of reduction in the 
cold mill. The microstructure of the resulting material 
is shown in Fig. 2, opposite. The mechanical proper- 
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ties in the longitudinal and transverse directions are 
given in Table VII, on this page. Sample lots of sheets 
produced in this way have been tried on difficult 
pressings and their improved drawing properties have 
been clearly demonstrated. 


Practical Test of Deep-Drawing Properties.—In order | | The number of views given in the Specification Drawings 
to compare the deep-drawing properties of various 


aluminium alloys, an experimental double-action die 
was developed which produced an irregular dish-shaped 
“pressing from a blank 134 in. in diameter, as shown in 
Fig. 8, on page 279. In the case of each alloy under | 
investigation, wrinkle-free pressings of increasing | 
depth were produced by adjustments of blank-holder 
pressure and the stroke of the punch, until splitting of 
the metal took place during pressing. The depth, in 
inches, of the deepest pressing which could be con- 
sistently produced without splitting was taken as the 
measure of the deep-drawing properties of the alloy 
being tested. The results obtained from this practical 
deep-drawing test gave, in the case of ordinary Duralv- 
min sheet, a depth of dish of 14 in. for fully-aged 
material; from 2 in. to 2} in. for freshly-normalised 
sheet ; 2} in. for annealed sheet ; and 3 in. for ‘* super- 


TABLE VII.— Mechanical Properties of Special Deep- 
Drawing Grade of Duralumin Sheet. 


As Quenched Fully Aged. 
Property 
Long. Trans Long Trans 
O-l per cent 
Proof Stress 
tons per sq. in R-15 7°63 16-1 16-3 
0-5 per cent 
ditto 0-70 0-55 18-4 18-6 
Max. Stress, tons 
per sq. in 21-1 20-6 28-5 28-15 
Per cent. Elong 
on & in 20-6 20-0 17-0 17-0 
Per cent. Elong 
m 2 in 27-0 28-0 23-0 } 20-0 


annealed * material. In the case of freshly-normalised 
special deep-drawing Duralumin sheet, the depth of 
dish was 2{ in. It wovld therefore appear that this 
special type of Duralumin in the solution heat-treated 
condition has drawing properties approaching those of 
ordinary Duralumin in the “ super-annealed ”’ state. 

Note on Preparation of Microspecimens. 
were mounted in }-in. channel iron and secured by closing 
up in a vice. The specimen was then rubbed on a file 
until a perfectly flat surface was obtained. It was 
rubbed down on 400-grade paper flooded with paraffin, 
and subsequently on 0 and 00 Hubert emery paper, 
similarly treated with paraffin, employing the usual 
technique. The specimen was then rubbed with a circu 
lar motion on Selvyt cloth moistened with “ Brasso ” 
metal polish, using heavy pressure, until all the scratches 
from the 00 emery paper had been removed. This was 
followed by a similar procedure on Selvyt cloth using 
‘Silvo”’ metal polish. Etching was carried out by 
rubbing the following reagent on to the surface with 
the finger tip: water 37 parts, nitric acid 12 parts, 
hydrofluoric acid 1 part. The preparation of specimens 
in this way occupies less than 5 minutes after the initial 
filing operation. 








ENRICHMENT OF LOW-GRADE 
CHROMITE. 


\ NEw process for the treatment of American low- 
grade chromite, or chrome-ironstone (FeO, Cr,0,), to 
enable the material to be employed in the steel industry 
has been developed by the United States Bureau of 
Mines. The dependence of the United States, hitherto, 
upon external sources of the mineral is shown by the 
fact that, with the exception of 2,662 tons, the whole 
of the 600,000 tons of chromite consumed in that 
country in 1940 had to be imported from abroad. Ex- 
tensive deposits of low-grade chromite exist in various 
parts of the United States, the most important being 
those in Stillwater County, Montana, which are 
estimated to contain at least 24 million tons. This ore, 
however, has a relatively low chromic-oxide (Cr,O;) 
content, and, moreover, the ratio of chromium to iron, 
on the average, is only about 1-7 to 1. The aim of the | 
Bureau has been to produce from this mineral a 
material which can be used for making standard 70-per 
cent. ferro-chromium in the electric furnace. The 
experimental work is stated to have been quite success- 
ful, the first part of the process involving the removal 
of the excess iron from the ore. The raw product is 
mixed with coke and fed into a specially-designed 
rotary kiln. After cooling, some of the reduced iron 


| 


present is removed by gravity concentration or by 
magnetic methods and much of the remainder is leached 
out with sulphuric acid, leaving an enriched residue in 
which the ratio of chromium to iron may be as high as 
30 or 40 to 1. ‘ 


~The samples | 
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** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


| ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
is stated in each case; where none is mentioned, the 
Specification is not illustrated. 
| Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies of S ifications may be obtained at the Pateni 
fice Si Branch, oe Southampton Buildings, | 
Chancery-lane, London, W.C.2, price 18. each. 
date of the advertisement of the cgoeptanse of . 
Complete Specification is given after the abstract 
each case, unless the Patent has been sealed, when the 
word “* Sealed "’ is appended. 
dny person may, al any time within two months from the 
date of the y- > 4-4 of the mee of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acis. 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 
541,972. Height Gauge. Precision Grinding, Limited, 
of Mitcham Junction, G. P. Barrott and H. F. Plaut, of 


Mitcham Junction. (2 Figs.) June 18, 1940.—A vertical 
pillar 6 of circular cross-section is mounted in a base 


plate, and on it slides a sleeve d carrying an armec. The/| 


arm serves as a caliper or as a scriber, and can also 
carry a dial micrometer gauge. The arm is clamped 


on the pillar by means of a second and separate sleeve ¢ | 
connected to the first sleeve d by a collar f screwed on 


to the upper end of the first sleeve. An internal shoulder 
on the collar engages a flange on the second sleeve, and 
compression springs are mounted between the adjacent 
ends of the sleeves. 


Fig.1. 
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is tapered and is sufficiently resilient to be squeezed 
into tight contact with the pillar by another screwed 
collar j. Coarse adjustment of the arm is made by 
releasing the second collar j/ and moving both sleeves 
together to approximately the required position. After 
clamping the sleeve e by the collar j, fine adjustment of 
the arm c is made by means of the first collar f. A scale k 
is mounted in a slot in the pillar. Between the scale and 
an optical eye-piece n (Fig. 2) on the first sleeve d is a 
vernier graticule p, formed photographically or by 
etching on glass. For illuminating the scale and grati- 
cule, a transparent reflector r deflects light from a small 
electric bulb s on to the graticule and scale. The gauge 
can be produced easily and economically and enables a 
high order of accuracy of measurement to be obtained. 
( Accepted December 19, 1941.) 


METALLURGY. 


543,810. Casting Metal Bodies with Cored Holes. The | 
Glacier Metal Company, Limited, of Alperton, and V. A. 
Bonifas, of Alperton. (2 Figs.) September 27, 1940.— 
This invention has for its primary object to avoid the 
necessity of a sand core in the hole to be formed in the 
casting. A mould of cast iron is split axially into two 
parts 2, 2 to facilitate subsequent removal of the cast bar. | 
The two-part mould is clamped together in the normal | 
manner and is supported by a platform in the correct | 
position for pouring. A metallic core 4 of circular cross | 
section is carried by a vertical spindle 5 with its axis of 
rotation eccentric to tht of the spindle. The latter is | 
mounted in bearings and can be driven at an adjustable 
speed by an electric motor 7 through a chain. As the} 
spindle 5 is rotated, the core 4 is given an eccentric move- 
ment. When the mould 2, 2 is placed in position, the | 
core 4, together with the spindle 5, can be lowered into 
the hollow mould by means of a counter-weighted lever 





The upper end of the second sleeve ¢ 


| the diameter of the core itself. 


| rolls are 


OcT. 2, 1942 


| When lowered, the lower end of the core 4 has a port iv 10 
| concentric with the spindle 5, and this portion enters a 
foot bearing in the platform to steady the lower end of the 
core and take any lateral thrust as it is rotated. Alterna 
tively the core may be provided with an elongated 
extension at its lower end to engage a longitudinal {4 
bearing. When the motor 7 is started, the vertical spindle 
5 rotates and imparts an eccentric movement to the « { 
within the mould. While this movement is in prog 

the metal is poured into the intervening space 12 bet woon 
the mould and core. As the metal cools, the core 4 
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forms, due to its eccentric movement, a hole larger tha 
The size of hole formed i. 
dependent upon the degree of eccentricity of the rotating 
core. When the metal has cooled sufficiently, the core | 
is lifted clear of the mould. The degree of eccentricit 
of the core can be made adjustable. (Accepted March | 
1942.) 


543,657. Rolling Mills. United Steel Companies, 
Limited, of Sheffield, and G. A. V. Russell, of Sheffield. 
(2 Figs.) October 30, 1940. -The invention is a vertical 
roll stand designed specially in connection with con 
tinuous rolling-mill trains, the rolls being adjustable bot} 
vertically and horizontally to suit the setting of the 
preceding and following horizontal mill stands. The 
carried in a roll housing 3, which also forms a 
support for the pinion stand 4. The roll housing is 
mounted in a cradle bed 5 and is capable of vertical 
movement within the jaws of this bed. The vertical 
adjustment is effected by means of screws 6 and 7 
rotated by worm gears. The cradle bed 5 is mounted 
on a bedplate 8 on which it can be traversed horizontally 
and locked in position. By this combination of hori 


zontal and vertical displacements of the rol! housing 

















(542.657) 


any gate 16 in the rolls can be brought into the correct 


register with the gates in the preceding and succeeding 
| horizontal stands. 
| bevel wheel 12. 


The drive for the rolls is through the 

This gear is mounted in a gearbox 
below the rolls on a hollow vertical shaft 13. Inside 
the hollow shaft is a floating spindle 14, with a universal 
joint at each end, the lower joint being splined to the 
lower portion of the hollow shaft, while the upper joint 
is connected to the spindle of one of the rolls. When the 
rolls are moved vertically or horizontally, the floating 
spindle 14 follows their movement and transmits the 
drive in all positions. The roll spindles are geared 
together by pinions mounted in the pinion stand 4, the 
connections between the roll spindles and the pinions 
being by a similar arrangement of hollow shafts and 
floating spindles 15. (Accepted March 6, 1942.) 
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SURGE PROPAGATION.—V.*| 
By Dr. T. F. Waut, M.I.E.E. 


(23) Origin of Lightning.—Although lightning | 
has excited attention from times of remote antiquity 


it was not until 1765 that it was _ identified 
as an electrical effect by Benjamin Franklin, 
who was able to prove the electrification of | 
storm clouds by drawing electric sparks from a/| 


metal key which was attached to the string of a kite. | 
By this bold experiment, which actually proved to | 
be fatal to a subsequent investigator, Franklin was | 
able to demonstrate that lightning was, on a gigantic | 
scale, the same phenomenon as the electric spark | 
produced by the well-known frictional machine. | 
As a result of his experiments, Franklin introduced 
the lightning conductor and there are many who rank | 
this and the work which led up to it as one of the | 
major scientific achievements of the age in which | 
they were produced. From that time onwards, | 
relatively little real knowledge was accumulated 
with regard to lightning phenomena until about | 
2) years ago when the disturbances produced by | 
thunder-storms on high-tension transmission lines | 


same order of magnitude as that of the slowly| (24) Initiation of a Lightning Discharge.—In the 
moving large positive ions, the negative ions having | light of the foregoing test data it will be seen that 
been cleared out of the path by the under side of the | the meteorological conditions within the cloud can 
large drop of water, so that the positive ions will be | be favourable to the development of positively and 
partly picked up by impact with the small drops of | negatively charged portions of the cloud and when 
water. In this way, therefore, the original charges | the pressure gradient at any part of the cloud reaches 
which were distributed at random in the path | the required magnitude, viz., of the order of 10 kV 
of the falling drops of water and thus formed a| per centimetre, a discharge will be initiated. It is 
neutral space charge, become separated out on| not by any means obvious, however, why such a 
different particles of water in the cloud. The | discharge is able to project from the cloud to the 
larger drops will convey their charges towards the | ground, and in order to give some general idea of 
base of the cloud and the smaller drops moving | how this phenomenon may be reasonably accounted 
more slowly will remain with their positive charges | for, Matthias has suggested the model arrangement 
in the. upper region of the cloud. It is a further | illustrated in Fig. 96. Suppose that the two con- 
experimental fact that a drop of water of diameter | ductors X and Y in this diagram are insulated from 
greater than about 5 mm. acquires a distorted and | each other and that X is of ring-shape and positively 
unstable shape when it falls in still, or ascending, air, | charged while Y is of bulb shape with a projecting 
so that a large number of small drops will be formed | end and is negatively charged. The conductor Y 
in this way. It is also known that when water | is set somewhere near the axis of the ring X and the 
drops break up, the droplets so formed become system is arranged above a conducting plate P, the 
positively charged and the adjacent air negatively | lines of electric force being as shown in Fig. 96, from 
charged. The steady state velocity of a drop of which it will be clear that the plate will have a 
water about 2-5 mm. in diameter is 8 metres per | potential which is intermediate between that of the 
second, so that no drops of this size will fall to | conductors X and Y, respectively. Suppose now 
earth in an upward current of air having a speed | that a discharge is initiated from the projection on 
| the conductor Y due to the high potential gradient 











became an urgent problem for industrial research | greater than 8 m. per second. 
and an intensive study of the mechanism of lightning 


Now in the course of their extensive investiga-| at and near the end of this conductor. A conducting 
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was initiated in many parts of the world. The clockwork-operated apparatus to measure the electric 
development of the high-speed cathode-ray oscillo- pressure gradient, as well as other meteorological 
graph as a commercial measuring instrument of | gata relative to storm clouds. They found that the 
precision, provided means for the exact measurement | maximum pressure gradient recorded in thunder 
of the physical quantities involved in lightning | cjoyds was about 100 volts per centimetre, and a 
discharges. | greater gradient than this value has been recorded 

Although an immense amount of knowledge has | very seldom in any such balloon test. It is con- 
been accumulated during the last decade regarding cluded therefore that the electric field intensity in 
the physical phenomena associated with the lightning | g thunder cloud is of this order of magnitude, except 
discharge, the actual sequence of events which lead |in relatively small regions where there is great 
up to the accumulation of electric charges in 4| electrical activity and where a light discharge is 
thunder-cloud is still a subject of controversy. | jnitiated. Simpson and Scarse also found that the 
Many theories have been advanced to account for | electric field intensity between the cloud and earth 
the building up of these electric charges but the two | was more or less independent of the height of the 
which have been most fully examined experimentally cloud and was of the order of from 50 volts to 
are those of C. T. R. Wilson and G. C. Simpson, | 199 yolts per centimetre. Experiment has shown 
respectively. Each of these is based on the action | ¢y;ther that, in a region occupied by small drops of 
of ascending currents of air and the relative motion | water of the size which are formed in thunder 
of rain drops of different sizes. For example, clouds, the break-down electric pressure gradient 
labofatory experiments have shown that if water | is about 10 kV per centimetre, whereas the break- 
drops are falling in a field of electric force which is | down pressure gradient for clean dry air is 30 kV 
directed downwards, a relatively large drop (about | per centimetre. The smaller value of the break- 
2 mm. in diameter) will become polarised by induc- | gown pressure gradient for a cloud is thus favourable 
tion, the upper side acquiring a negative charge and |for the initiation of the lightning discharge in the 
the lower side a positive charge. As the drop falls; jong. In accordance with Wilson’s theory: the 
under gravity, the under surface will attract small | jower portion of a cloud is charged with negative 
negative ions which exist in the air and will repel electricity and the upper portion with positive 
the positive ions ; that is to say, the drop of water | electricity. Simpson and Scarse’s exploring balloon 
will accumulate a negative charge. Now smaller tests, however, have indicated that a concentration 
drops of water following in the same path will| of positive electricity frequently exists at the base 
fall with a smaller velocity which will be of the| o¢ 4 thunder-cloud.* : 








* See also: C. F. Wagner and G. D. McCann, 


* Section IV of this series appeared in two parts, on 
Electrical Engineering, New York, August, 1941. 


pages 121 and 154, ante. 











tions, Simpson and Scarse used free balloons with | path towards the plate will be started in this way 


and it may grow until it reaches the plate itself, in 
which case, the plate will be brought to the same 
potential as the conductor Y. The consequence will 
be that there will be a corresponding increase in the 
potential difference between the plate and the 
conductor X, although, owing to the more or less 
uniform pressure gradient, an electrical discharge 
from the conductor X will not necessarily oecur. 

Applying these general considerations to the 
problem of the initiation of a lightning stroke to 
earth, an initial distribution of the electrical charges 
in the cloud is assumed to be as shown in Fig. 97. 
If now a discharge occurs at the upper portion of 
the cloud, there will be a movement of negative 
electricity downwards and this movement will 
continue to progress as a negative thrust towards 
the earth E as indicated in Fig. 98, and as has 
already been considered with reference to Fig. 96. 
It is to be observed that this sequence of events 
as described with reference to Fig. 96 does not 
involve any contradiction of the test results obtained 
by Schonland, a further consideration of which is 
given below. It is an ascertained fact that about 
90 per cent. of all lightning strokes lower a negative 
charge to earth. 

As has been pointed out already, the gradient 
within a thunder-cloud must be very much greater 
than at the earth’s surface, since the latter never 
exceeds about 100 volts per centimetre. An 
examination of a very large number of photographic 
records of lightning strokes shows that, in all the 
cases examined, the discharge was initiated at the 





cloud. An exception to this general rule is the special 
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Ki | e group of leader strokes is termed a “* stepped leader,” | ment it would be extremely unwieldy on account 
=\ because the stroke travels in definite steps. The | of the small energy content of such an imitation 
path of each step is mainly straight, but, in general, | thunder-cloud—the energy content being propor 
: = each new step take a fresh direction and this| tional to the cube of the linear dimensions. In 
change of direction accounts for the twisted path, | electrical engineering practice, however, the most 
\ which is characteristic of a lightning stroke. As | interesting aspect of a thunder-storm is a study of 
“nara” the leader stroke thus pushes its path to earth,| the phenomena at the place at which the stroke 
branches radiate from the main stem which feel | strikes. The chief practical function of an experi- 
case of the Empire State Building in New York. | out another path to earth in steps, this path also| mental model, therefore, is the representation, on 
During the last few years, McEachron has been | having a twisted irregular appearance. not too small a scale, of the lightning stroke itself 
investigating the lightning discharges to the tower; When the leader stroke has reached the ground | without including in the scheme of investigation +} 
of that building and has found that the potential | an extremely bright return stroke passes upwards| the physical phenomena which, in nature, give it 
gradients which are developed at the tower are so/ through the same channel from the ground to the| rise to the development of the thunder-cloud in t] 
large that most of the discharges are initiated at| cloud, the velocity of this return stroke being | whith such a stroke is initiated. Recent knowledge 
the mast of the tower and strike upwards towards | about 0-1. The current in the return stroke may | of lightning discharges shows that the source of - 
the cloud. These discharges usually begin with/| reach values as high as from 200,000 amperes to| supply for such investigations must be a generator 5 
very small current values and may or may not | 300,000 amperes. Now the sudden discharge of | of impulse pressure waves with a steep front and 
develop into distinct discharges of high current) electricity from that particular part of the cloud | not a source of high-frequency current such as a 
value. will lower its potential and consequently the | Tesla transformer. 

(25) Mechanism of a Lightning Discharge.—| potential of another charge centre of the cloud in| (ii) Some investigators have attempted to imitate ' 
Within the last ten years, revolutionary knowledge | the same neighbourhood will be raised with respect | a thunder-cloud more or less correctly to scale but 
of the mechanism of a lightning flash has been | to the first and exhausted charge centre. In conse- | employing conducting material, and such a repre- ‘ 
acquired as a result of the investigations of Schon- | quence, a streamer may pass from the new charge | sentation is physically incorrect. They have then 
land and his colleagues in South Africa. They used | centre to earth through the same channel as has/ connected this imitation cloud to some external 
a Boys’ high-speed camera, the principle of which is | been prepared by the previous return stroke. This | source of supply of the highest potential obtainable 
the use of two quartz lenses mounted diametrically | leader of a second stroke differs from the stepped | which was usually, relatively to the model of the 
opposite with respect to an axis which rotates at| leader for the first stroke in that it passes to| cloud, of unnaturally high value. These investi- 

a high speed relatively to a stationary sensitive| earth in a single journey; it has no branched | gators were obviously proceeding from the point of 

film. The motion of the two lenses and the move-| path, and it has a much greater velocity. For| view that they would at least produce an electric ; 
ment of the lightning stroke produce two dis-| these reasons it has been termed by Schonland | field under the cloud of the right order of intensity. 
placed images of the stroke and by superposition | a ‘‘ dart leader.” A second return stroke follows| For example, in one case, after certain preliminary 
of the two, the direction and velocity of propa-| through the same path immediately the dart leader | experiments, the investigator chose a cylindrical 
gation of the stroke can be found. The speed of | reaches the ground and the current in this second | body so that it would correspond to the broad front 
revolution of the lenses was 3,000 r.p.m., and time | return stroke is generally much less than that in| presented by a thunder-cloud. The objection 
intervals down to 0-3 micro-second could be) the first stroke. Usually there are three or four! raised to such an arrangement is legitimate, viz., 
measured. such in a group of multiple strokes in one flash,| whether such extremely high intensities of the 

Photographs taken in this way show that a light- | although one flash has been observed which com- | electric fields do in fact correspond to the actual 
ning discharge, which usually appears to an observer | prised 40 successive return strokes. Fig. 99, page| conditions in the generation and development of a 
as a single flash, actually comprises a number of | 281, gives some idea of the disposition of the stepped flash of lightning. 
strokes which trace the same path, the course of | leader and the return stroke; also the dart leader| Matthias has devised an experimental model by 
events being somewhat as follows. Each flash is| and its return stroke, as seen on the photographic! means of which he has carried out extensive in- 
preceded by a “pilot streamer,” which usually | film of the Boys’ camera.* vestigations, particularly as regards the means for 
discharges into the air of low ionisation, and the; (26) Experimental Model for Tests on Lightning | protecting overhead transmission lines from lightning 
current forming the streamer is small, being of the | Discharges.—Experimental models for investigating | discharges, and a brief account of some of this 
order of a few amperes. The luminosity is also low, | lightning phenomena have been extensively used | work is given below. In Fig. 100 is shown, dia- 
so that it does not appear on the photographic| and operated at very high potentials. Serious| grammatically, the main features of the method 
record of the Boys’ camera and its existence is | objections, however, have been raised regarding the | for producing high-voltage discharges for use in 
deduced by inference from other effects which are | validity of deductions based on results obtained | combination with a model transmission line. The 
recorded on the photograph. The velocity of the | from most of the experimental models which have | discharge is obtained from a point electrode A 
pilot streamer is about 5 x 10-‘y», where » = | been employed. | which is intended to represent the head of the 
3 x 10° km. per second and is the velocity of light| (i) It has been pointed out that since a thunder- | lightning flash as it strikes towards the earth. The 
in open space. This pilot becomes extinguished | cloud comprises electrified water drops in a floating | earth is represented by the iron plate P which is 
after it has travelled a short distance and in its | cloud isolated in space, it cannot be represented in| covered with sand, the dampness of which could 
path follows a “leader stroke’ which travels for | a model by means of a conducting mass of material | be varied. The photographic apparatus is shown 
a somewhat longer distance and terminates in a|of whatever form electrically connected to some | by K and enables photographs to be taken from 
luminous spot. The speed of the leader is of the | source of supply. This objection would undoubtedly | each of two sides and from two sides simultaneously, 
order of 0-24 and the distance travelled by it| be justifiable if the purpose of the investigation | the whole being enclosed in a light-proof cabinet in 
is about 50 m. After the leader has finished its; were to be a study of the method by which a| which the actual discharges are produced. 
travel there is a short pause and then another | lightning stroke is initiated and the complete | The impulse pressure wave is obtained from a 
stroke travels through the same channel, but for a | physical sequence of events were to be intended to | Marx impulse generator,* by means of which a wave 
somewhat greater distance, again terminating in a | be covered in the experimental investigation. While | of crest value of about 600 kV can be obtained. 
bright spot. After this is extinguished there is a| the complete physical representation to scale of | Pressure-divider resistances R,R;, with the inter- 
further short pause and then another leader strikes | the entire associated phenomena involved in a/| mediate cable ZK, give a suitable fraction of the 
through the same path but pushes the channel | lightning flash would be of considerable interest, | impulse pressure wave for operating the cathode- 
somewhat farther and again terminates in a bright | from the point of view of technique and measure-| ray oscillograph. In parallel with the point elec- 
oa kd | ee Se ee pees = sccbmana 
has been formed down to the earth’s surface. The * See also C. F. Wagner and G. D. McCann, loc. cit. | * See ENGINEERING, vol. 153, page 301 (1942). 
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trode A is arranged a spark gap G formed by two 
spheres. The purpose of this spark gap is to pro- 
vide a short-circuit for the impulse pressure wave 
before the spark has actually passed from the 
point electrode, and in this way it has been found 
to be possible to obtain photographs of the incipient 
spark at the electrode without allowing the spark 
to reach maturity. Such photographs have shown, 
for example, that before a flash takes place not 
nly do streamers proceed from the point electrode 


but luminous stem-like projections also start from | 


the earth and these projections are of a different 
haracter according to whether the electrode A is 


tuated by a positive pressure wave or a negative | 


pressure wave. The functioning of the parallel 
arrangement of spherical gap and the gap with 
pointed electrodes is based on the time-lag phe- 
mmenon which has been considered previously.* 
For some of these tests, impulse pressures with 
very steep wave fronts were used, viz., up to 1,000 kV 
per micro-second. Of considerable practical in- 
terest are the results of tests dealing with the 
protective effects of earth wires for overhead trans- 
ssion lines, and in Figs. 101, 102 and 103, opposite, 
re shown examples of the arrangement of the earth 
e systems for some of the tests.t| The model 
nsmission line was built to represent a 100-kV 
stem to a scale of | : 100, so that 1 cm. in the model 
limensions corresponded to | m. in the actual 
stallation. For insulators, small glass tubes were 
sed and the three phase wires were arranged in the 
same horizontal plane. The phase wires were not 
nder pressure and it has been realised that, before 
the investigation can be considered to be complete, 
it will be necessary to carry out further tests with 
the phase wires under pressure. The earth wires 
vere solidly earthed and each of the phase wires 
was connected to earth through a resistance of 
5) ohms. The masts were erected in the sand 
layer which was 15 cm. thick and were fixed in 
yood electrical connection with the earth plate. 
Qn account of the large dimensions of the light- 
proof cabinet necessary to accommodate the model 
verhead line, the sparking distance from the elec- 
trode A, Fig. 100, to the line was not greater than 


4) om. 
vire systems used were as follows : (i) A single earth 
vire set symmetrically with respect to the phase 
vires, as shown in Fig. 101 ; (ii) two parallel earth 
wires set symmetrically with respect to tlie phase 
as shown in Fig. 102; (iii) two parallel 
earth wires as in (ii) but set a little wider apart as 
shown in Fig. 103. The centre of each of the circles 
shown in the diagrams Figs. 101, 102, and 103 
lenotes the position in which the electrode A was 
placed when the sparking tests were made and it 
will be noticed that this position 
ne directly over the earth wire to one in the 
same horizontal plane as the earth wires. The 


Vires 


proportion of the total flashes at any one position | 


vhich struck into the line is shown by the 
blackened part of the area of a circle and the 
proportion of the flashes which struck into the sand 
is shown by the portion of the circle which is shaded 
by dots. The proportion of flashes which struck 
into the earth wire for any given position of the 
electrode A is denoted by the portion of the area of 
the corresponding circle which has been left white. 


An inspection of Figs. 101, 102, and 103 shows at | 


mee the progressive improvement of the protective 
value of the earth wires from the least effective case 
if only one earth wire, as shown in Fig. 101, to the 
ilmost completely effective condition shown in 


Fig. 103, in which two earth wires are used spaced | 


somewhat widely apart. The relative “ factor of 
danger ”’ for the three cases is as follows : (i) Fig. 101, 
10 per cent.; (ii) Fig. 102, 3 per cent.; and (iii) 
Fig. 103, less than 1 per cent. The foregoing results 
were obtained with impulse pressure waves of 
negative polarity and it is known from other obser- 


vations that impulse pressure waves of positive 


polarity are less dangerous from this point of view 
than those of negatiye polarity.{ 


(To be continued.) 








* See ENGINEERING, vol. 153, page 261, Fig. 31 (1942). 

+ See also Conférence Internationale des Grands Réseaux 
Hlectriques, Paris, 1939, vol. III, Report No. 334. 

t See C.J.G.R.E. Report, loc cit. 


The different arrangements of the earth | 


varied from | 





LITERATURE. 


| Practical Mathematics (Engineering Degree Series). By 
Louis Torr and A. D. D. McKay. London: Sir 
Isaac Pitman and Sons, Limited. [Price 15s.] 


| Tus is the second edition of a work published in 


| 1931 and thrice reprinted. Designed to cover the 
syllabus in mathematics of the final examination 
| for the London University degree in engineering, it 
provides a sound elementary course in the differential 
and integral calculus, and in co-ordinate geometry 
of two and three dimensions. It includes a good 
deal of applied, in addition to pure, mathematics, 
many of the illustrations and examples being drawn 
from the fields of dynamics and hydrostatics. The 
surest way of acquiring facility in mathematical 
manipulation is to work examples, and a goc 
selection of these is provided, many taken from past 
London University examination papers. Some are 
worked out in full ; others are accompanied by hints 
pointing out the most profitable lines of attack ; 
and to all, solutions are supplied. To this new 
edition a set of miscellaneous examples has been 
added, together with a more general discussion of 
differential equations of the second degree with 
constant coefficients. 

The clear treatment affords evidence of the 
extensive teaching experience of the authors. 
Without entering into mathematical minutiz, liable 
in the early stages to confuse without enlightening, 


they do not skip steps in the deduction, leaving gaps 


to perplex the untrained student. It is doubtful, 
however, whether the average engineer would often 
have occasion to employ the spherical trigonometry 
contained in the concluding chapter. A knowledge 
of the principles of nomography or of statistics would 
almost certainly prove a greater practical service, 
and might with advantage replace it in the syllabus. 
Occasional letters or symbols dropped from formule 


are usually sufficiently obvious, but it is curious to 
find the first letter in the Greek alphabet appearing 


throughout in heavier type than any of the others. 


We would suggest that, in determining the gradients 


of linear plots, greater accuracy is obtainable by 
reading off the intersections with the axes or edges 
of the ruled area than by selecting a pair of points 
less widely separated on the line itself. It is also 
desirable that the zero before the decimal point 
should be inserted consistently in numbers less than 
unity. 


Mathematics, Its Magic and Mastery. By AARON BAKST. 
London: Chapman & Hall, Limited. [Price 21s. net.] 


Towarps tha end of the last century, books on 
‘** popular” science began to appear in large num- 
bers. More recently, the same process has been 
applied to mathematics, and several ingenious 
writers have turned their attention to showing how 
easy it is to become a mathematician. Opinions 
regarding the effectiveness of their methods vary. 
There are some who believe that the popularisation 
of science has produced a scientific populace, or 
would have done so if other factors had not inter- 
| vened ; others are not so sure. Far be it from us 
to deprecate simplification, provided that it does 
not involve a loss of precision, but it may be doubted 
whether these attempts to impart “lessons without 
tears” are always successful in promoting in- 
| telligent appreciation. 

Mr. Bakst’s venture into this field has resulted in 
a very chatty book, into which he introduces not a 
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| illustrating the relation of such dimensions to sizes 
| familiar in everyday life and giving the author an 
| opportunity to lead up to the principles underlying 
| the use of logarithms. The fallacies and dangers 
involved in gambling, ‘‘ snowball ” correspondence, 
| instalment purchasing, and otherexamples of popular 
disregard for facts and probability receive consider- 
able attention. This section should prove useful as 
a corrective for those who suffer from the hypnosis 
of football pools and “ puff ” advertisements. 

When Mr. Bakst turns to geometrical and alge- 
braical problems, however, he is not always as 
careful as he might be. In the chapter on “ The 
Triangle as Man’s Servant,” he describes how a lady’s 
vanity mirror may be used to determine heights ; 
he states that it must be ‘“ placed on the ground,” 
but ignores the fact that it must be accurately 

levelled. His simple apparatus, consisting of a card 
and pins, held in the hand, with which the reader is 
to determine angular distances, involves in practice 
the ability to look in two widely divergent directions 
at one and the same time; a feat which even those 
unfortunates who are afflicted with a pronounced 
squint would find difficult to achieve. When dis- 
cussing projectiles, he equates kinetic energy to 
horse-power ; and, in dealing with planetary motion, 
asserts that ‘‘ the centripetal acceleration, the pull 
toward the sun, does not depend on the speed or 
size of the planet.” In these statements, he ignores 
even his own table of physical relations or dimen- 
sional equivalents. Such carelessness is unseemly 
in a book which purports to confer mastery of 
mathematics, for mathematics requires clear-cut 
thought and precise expression; not that these 
| qualities are unnecessary in other branches of know- 
ledge, though in some sciences—for example, 
economics and sociology—their omission apparently 
causes less concern. 

It will be gathered from the foregoing that, 
regarded as mental sustenance, we find Mr. Bakst’s 
book to be filling rather than fattening; to adapt 
the observation of Mr. Weller, sen., on the subject 
matrimony, ** Whether it’s worth while to go through 
so much to learn so little, as the charity boy said 
when he came to the end of the alphabet, is a matter 
o' taste.”” If by “ magic”’ we are to understand 
‘““ mystery,” the novice may well form the im- 
pression that mathematics is, indeed, a mystic and 
even a hazy science ; but it is difficult to believe 
that the uninitiated will be helped very far towards 
its mastery. 


‘ 


| 
By D. 
Pitman 


R. ADAMS, 
and Sons, 


Practical Aircraft Stress Analysis. 
A.F.R.Ae.S. London: Sir Isaac 
Limited. [Price 8s. 6d. net.) 

Tuts is the third edition of Mr. Adams’ book, andis 

substantially the same as its predecessors, but for 

| the addition of some information on the strength 
|of glued joints. This subject is becoming im- 
| portant, as aircraft constructors are passing out 
|of the phase of blind adherence to all-metal con- 
struction, and are beginning to realise that optimum 
| design is obtained by using that material which 
gives the best strength to weight ratio combined with 
practical suitability. There are parts of almost 
levery type of aircraft in which timber, under- 
'standingly used, fulfils these conditions. The 
information on glued joints given is rather of 
|the nature of a discussion on the technique of 
| making them than on their strength. As it would 


‘not be unfair to say that a properly made glued 


little humour, being aided therein by an artist | joint is at least as strong as the timber being glued, 


whose sketches are often amusingly irrelevant. 


first part deals with arithmetic and includes chapters | 


on systems of notation, tricks with numbers, and 
methods of calculation. 
almost to the extent of becoming tedious; it is 
doubtful, for instance, whether readers are likely | 
to. benefit by the exhibition of all the scales of | 
notation from two to twelve after the method of | 
transposition has been explained for two or three | 
of them. On the other hand, the author might well 
have given more information on short cuts instead | 
of confining himself to a few numerical coincidences 
and a very limited range of aids to calculation. | 
Two chapters discuss the very large and very small | 
quantities with which scientists are concerned, | 





The | the information given is of use to the constructor, 


although not strictly in the sense that the title of 
the book suggests. The rest of Mr. Adams’ work 


These chapters are full | remains, as in previous editions, a series of straight- 
| 


forward instructions in the design of typical aircraft 
structural parts. It is not complete in itself, but 
makes reference to other publications, principally to 
Air Publications 970 and 1208, as necessary. It is 
hardly an ideal text-book for students as the 
absence of basic theory, in almost every case, would 
encourage an attitude of mere acceptance of the 
rules and formule given; but as a reference book 
at the elbow of a young designer, who would need 
guidance in the absence of sufficient experience, it 
should be very serviceable. 
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FOREMANSHIP DEVELOP- 
MENT IN GREAT BRITAIN. 


By F. J. Burns Morton. 
(Concluded from page 265.) 

V. Recommendations.—Foremanship development 
is the ultimate responsibility and should be the 
immediate concern of management. Training by 
special means is necessary, to meet the present 
urgent problems of production, as well as to prepare 
for post-war reconstruction ; the cost of training 
personnel is not high, and yields good dividends. 
Care must be taken, of course, to avoid the blind 
imitation of a scheme that has been successful 
elsewhere. The best method can be determined 
only in relation to the purpose sought, the problems 
prevailing, and the local circumstances. In launch- 
ing a development programme, the points sum- 
marised in the following paragraphs should be 
considered. 

The first is, whether the existing foremen con- 
stitute the company’s final and settled selection, 


or, if not, whether substantial or only minor changes | 


are contemplated. It is clearly wasteful to spend 
time and money on training men who are proved 
unsuitable for the positions they hold, but cannot 
immediately be replaced or those who are near the 
age of retirement. Also, the possible length of 
service either required of existing foremen, or likely 
to be given by them, will determine to what extent 
development would be justified. Secondly, ade- 
quate consideration should be given to the exact 
aims which a scheme of foremanship development 
seeks to achieve. These may range from a general 
desire to broaden outlook, down to specific instruc- 
tion in, say, waste reduction and labour control. 
A comprehensive arrangement would include aims 
which are both general and specific. 

It is necessary, too, to draw up a programme to 
relate the character of the aims to the time factor. 
Naturally, fundamental changes in general out- 
look are likely to take longer than instruction on 
limited specific problems of immediate urgency, 
and require different treatment. Stress must be 
placed, also, on the need for comprehensive prepara- 
tion, so that foremanship development has the 
appearance of a definite and thoroughly organised 
policy with a decided plan. Foremanship develop- 
ment must be planned in relation to the existing 


managerial and executive staff. A programme 
might well commence with conferences of the 
higher management or of departmental super- 


intendents, each of whom is responsible for a number 
of foremen; this course has been followed by 
certain firms. It is obviously an error to preach 
collaboration and improvement to foremen when 
there is ample evidence in practice of friction among 
the higher executives. 

As a next step, it is necessary to decide the con- 
stitution of the group. Generally, the leader must 
be chosen for or by the group in the case of the 
conference method, and is usually the works 
manager. Apart from the representative of the 
higher management, it is to be decided whether any 
specialist executives, such as the labour manager, 
the costing and statistical manager, or the time 
study and methods manager shall be permanent 
members, or whether they are to be co-opted or 
consulted as and when required. The range of 
ranks attending conferences should be limited, 
junior executives such as charge-hands, or under- 
studies and trainee supervisors, being excluded. 
The number and constitution of groups must also 
be determined so as to avoid working groups much 
greater in size than 15. Groups can be arranged on 
a departmental and geographical basis, or on a 
functional plan where set subjects such as labour, 
production, materials, cost control, etc., can be 
The authority to be given 


discussed separately. 
This may be 


to a conference group is important. 
executive and self-determining within prescribed 
limits, it may be purely advisory and under obliga- 
tion to submit proposals and recommendations in 
the form of a report to a management committee 
or even to the board of directors, or it may be dis- 
cussional only. A further issue concerns such details 
as when and where meetings are to take place. 
First, it must be decided whether the meetings are 
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to be temporary or permanent, regular or spasmodic, 


and whether daily, weekly, or monthly. The period 
of the conference, while having some bearing on 
frequency, should be limited to a maximum of 
1} hours. Next follows the question whether the 
meetings are to take place inside or outside working 
hours, and, in the latter case, whether they are to 
be on or off the company’s premises. If formal 
courses of instruction are favoured, the choice lies 
between an internal class conducted by existing 
executives or outside lecturers, and resort to the 
facilities offered by, or requested from, a local 
technical institution. 

Some consideration should be given to the expense 
of training, and whether this is to be borne entirely 
or partly by the company. 
able, as an encouragement, to offer certain privileges 
to those attending set courses of instruction and to 
consider awards or the granting of special facilities 
to those passing such examinations as those set by 
the I.I.A. in Foremanship and Supervision. 

After drawing up a plan setting out programme 
and procedure, the ground must be prepared for 
an open-minded reception of the proposed scheme. 
The decision of one firm to consult a specialist, 
who decided to interview and discuss separately 
with each foreman his particular problems and 
difficulties, indicates the advantage of outside 
impartial analysis and advice. Other firms, con- 
ducting their own arrangements, have preferred 
that the senior management should spend some 
time in encouraging a changed general attitude, 
where excessive friction or distrust may have 
existed hitherto as a result of past misunderstand- 
ings. The more general method, however, is for 
a first conference to be called, when the managing 
director makes a considered statement of the pro- 
posed plan, outlines the problems to be dealt with, 
and justifies the scheme as arising out of the present 
difficulties and future requirements. Success de- 


| pends largely on the ability to “ sell '’ the proposal 


to the foremen concerned. 

The purpose of this survey is to set down impar- 
tially and independently the case for foremanship 
development, and the means of accomplishing it, 
with a view to placing before those directors, mana- 
gers and executives directly responsible for the 
supervision of foremen the methods available and 
their relative advantages, so that the choice made 
and the decisions taken can be based on practical 
experience made available by well-known and pro- 
gressive companies. It is fully recognised that 
book knowledge alone cannot possibly make a 
good foreman, any more than the mere passing of 
examinations implies the ability to carry out in 
practice the policies and procedures advocated on 
paper. At the same time, lectures, reading, and 
examinations serve a useful, if limited, purpose. 
The alternative method of training by periods as 
understudy, apprentice, or charge-hand in one or 
more departments has only a restricted use, especi- 
ally in war-time ; the process takes far too long, and 
the results obtained are uncertain. In any case, 
the acquisition of ability by the absorption of 
practical experience alone is insufficient. It is now 
necessary to train intensively, by lectures, discussion, 
conferences, and reading, and under qualified 
guidance, suitable and prospective supervisors, as 
well as more experienced foremen. 

It has never been demonstrated that training 
either through conferences or by courses will ensure 
for a company a first-rate foreman, or, for a trainee, 
certain promotion. Success in supervision depends 
on ability, on training, on capacity to profit both 
from experience and from instruction, on circum- 
stances, and on opportunity. As with many other 
executive devices, such as planning and budgeting, 
the acceptance or rejection of training is determined 
by competence in the responsible authority. Al- 
though some firms have regarded war conditions as 
a reason for not considering or adopting new 
devices, this is merely an excuse which, if it were 
not the war, would be something else. In fact, 
in a lethargic and complacent firm, there are always 
ample reasons for leaving things as they are. If 
ever intensive training was necessary, it is under 
the compelling need of war, and it is even more 
imperative to prepare for the reconstruction which 
must follow. 


It is sometimes desir- | 


| defence. 


‘methods of cooling and cleaning the gas, and a list 
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The review of present practice in foremanship 
development in Great Britain reveals a certain 
hardening of opinion as to the alternatives available 
and the measures to be taken. The more note. 
worthy tendencies, accentuated in recent years 
and accelerated by war conditions, may be indicated 
briefly. It is observable that previous efforts to 
overcome supervisory deficiencies by the appoint. 
ment of functional specialists (that is, experts in 
| planning, rate-fixing, labour control, etc.) have been 
succeeded by arrangements for strengthening the 
status and authority of the departmental foreman, 
Measures to improve the ability and adaptability of 
the older and established foremen by contact and 
conference have been introduced, as distinct from 
the policy of laissez-faire. The tendency to select 
younger men with intelligence and education, more 
suitable for supervision but possiblv less experienced 
in productive processes, has established itself, 
replacing the tendency to regard foremanship as a 
reward for long service or skilled craftsmanship. 
Companies are admitting the efficacy of training 
selected staff intensively, before appointment, in 
the technique of foremanship as supplementary to 
ability and experience, and are accepting the full 
responsibility for it, this being in contradistinction 
to the method of continuous instruction by trial 
and error after promotion. Finally, the improve. 
ment of industrial relations is being tackled from 
the top by creating better understanding between 
management and foremen, in conjunction with the 
method of improving physical working conditions 
in the workshop. 

Many fundamental issues are involved in this 
changed outlook. The more democratic form of 
control is being initiated from the top rather than 
being forced by those of operative rank. Discussions 
are coming to be regarded as the established machi 
nery for co-ordination and the means of ensuring 
common understanding and uniformity of applica 
tion. The prejudice against committees as time 
wasting devices is being overcome by a better 
appreciation of the means for managing group 
discussions to achieve decisive results rapidly. The 
objection to education, training, school, and classes 
for executives in industry is disappearing in face 
of the enormous number of courses adopted as 
standard procedure in the Services and in civil 
Training is accepted as a continuous 
process rather than as a phase left behind at the 
elementary-school stage, and further, instead of 
instruction being left to individual inclination, it is 
now regarded as the concern and responsibility of 
the employer. There is widespread recognition of 
the demand for better education and keener intelli 
gence as the basis of competent foremanship. The 
man is recognised as the key to successful manage 
ment, that more time is given to selection, 
training, and retention than hitherto; and team 
work in the executive is regarded as an essential! 
preliminary to better co-operation in the workshop 

Foremanship development aims at increasing 
production and improving industrial relations by 
commencing with the management rather than with 
the operative, and by starting at the top instead of 
at the bottom. It is felt that the present times 
demand supervisory leadership which demonstrates 
by example to the employees that the management 
can work as a team, and as such can show the way 
to better departmental understanding. Managerial 
collaboration must precede workshop co-operation. 
In conclusion, it may be claimed with reason that 
foremanship development, successfully applied, 
creates a spirit of teamwork which is highly desirabic 
in British industry, and vitally necessary at the 


80 


present time. 








PRODUCER GAS FOR INDUSTRIAL PURPOsES.—Th 
Technical Department of Messrs. British Anthraci 
Sales, Limited, Gloucester-chambers, Swansea ' 
recently issued an illustrated pamphlet entitled “ Pro 
ducer Gas for Industrial Purposes.””. The pamphiect 
contains notes on the use of Welgh anthracite and on 
the size and analysis of the fuel. It also gives theoretical! 
and practical data on the operation of producers, « 


which should be availa! 


Copies of the leaflet: may 


the operating instruments 
at producer gas installations. 


be obtained on application to the manager of the Tech 


| nical Department, at the address given above. 
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PORT STAND FOR VARIABLE-PITCH 
AIRSCREWS. 


pointer to the number, as read from the front tablet, 
of the test to be made. The operator reading from left 
| to right through the several windows then sees from 


TESTING MACHINE AND TRANS-| its knob, this manipulation consisting of setting the | INDUSTRIAL TRUCK OPERATION 


INVESTIGATION. 
Some interesting information on the effect of floor 


Tue apparatus shown in Figs. 1 and 2, on page 290, | the drum what valves are to be opened and closed, at | conditions of the power consumption and on the tyre 


whit 
mechanism of airscrews, is an example of a typical 
unit of the equipment for the servicing and maintenance 
of the aircraft of Messrs. British Overseas Airways Cor- 
poration, Airways House, London, 8.W.1. This equip- 
ment was briefly referred to in an article in ENGINEER- 
rc. vol. 153, page 411 (1942). 
tioned here that a detailed description of another item 
of this equipment has been recently given, namely, an 
\irscrew pitch-correcting machine on page 166, ante. 
The machine now illustrated was designed to carry 
the functional tests required to be made on the 
(ve Haviland and Hamilton Standard Hydromatic air- 
«crews and also for the constant-speed unit, both pro- 
peller and constant-speed unit being tested separately 
or in conjunction as desired. It will be obvious from 
the illustration that the tests are carried out with the 
propeller motionless, since no driving gear is visible 
ind the blades if they rotated would swing over the 
iges and controls of the machine. The tests are made 
to ascertain, among other things, whether the blades 
feather and unfeather synchronously, that the oil pres- 
sures to effect these movements are correct, and that 
the hydraulic pistons do not leak. The response of 
the constant-speed unit in the governing of the engine 
is another point which has to be checked, and this 
involves the examination of oil pressures, rates of oil 
flow, and the like. It may be mentioned here that the 
constant speed referred to is that of the aeroplane 
engine. When the aeroplane is diving, its speed tends 
to set up a “ windmill” action on the propeller blades, 
thus encouraging the engine to “race.” The blade 
mechanism, acting in conjunction with the constant- 
speed unit, operates to increase the blade angle, which 
imposes a heavier load on the engine and holds it at the 
predetermined speed so that the horse-power is virtually 
constant. Conversely, when the aeroplane is climbing 
the automatic adjustment of the blades to a lower 
pitch reduces the load and the engine revolutions are 
maintained virtually constant as before. 

In all, the tests carried out on the machine are 19 in 
number and are related so much to one another that a 
precise routine must be adhered to. It is in the means 
by which this routine is secured that forms one of the 
interesting features of the machine. 
in Hydromatiec propeller is seen on the right ready 
for testing and mounted on a post surrounded by 
an oil sump. This propeller support stands on a 
surface-plate table also used for testing blade angles. 
The large cabinet seen in the centre of the illustration 
contains mainly the pump mechanism for producing 
the several oil flows and pressures, as will be evident 
from Fig. 2. The drive is by means of a variable-speed 
motor of 6 h.p., the spindle of which projects from both 
ends of its housing. One end of this spindle drives a 
gearbox from which a number of drives are taken. The 
gearbox is seen to the right of the motor in Fig. 2. On 
what may be called the main shaft of the gearbox is 
fitted a tachometer drive, while auxiliary shafts drive 
left-handed or right-handed hydraulic pumps of similar 
construction to those actually used in an aeroplane for 
feathering or unfeathering. Another pump driven from 
the gearbox supplies oil at a pressure of 200 lb. per 
square inch, which is reduced to 80 |b. per square inch 
for the supply to the constant-speed unit. The other 
end of the motor spindle drives the constant-speed 
elements, which are mounted on the left-hand end of 
the cabinet externally for testing and the rotation 
of which may be clockwise or counter-clockwise as 
desired. The variable-speed motor is regulated by 
control column seen on the left in Fig. 1. 

A sloping panel at the top of the cabinet carries six 
instruments. Reading from left to right the first, 
third, fifth, and sixth of these are oil-pressure gauges, 
the second is an electrically-operated tachometer, and 
the fourth is a flow meter. In front of the instrument 
panel is a row of control valves of which only the hand- 
wheels are visible. The valve at the extreme right is 
a relief valve. The handwheels of three other control 
valves are seen on the front of the cabinet in Fig. 1. The 
white rectangular object to the right of these last-men- 
tioned valves in Fig. 1 is an Ivorine tablet on which is 
engraved a list of all the tests that are to be made, each 
test being duly numbered. The dark cylindrical object 
extending the full length of the cabinet face at the top is 
. casing containing a long rotatable drum. The drum is 
rotated by a knob on the right and carries a pointer 
which moves over an Ivorine dise peripherally gradu- 
ited from 1 to 19, to correspond with the numbers on 
the front tablet. The drum is locked in any desired 
position by a spring-loaded ball catch and carries on 
its periphery sets of instructions indicating what 
must be done to carry out any particular test. The 
casing is provided with glass-covered windows through 
which one set of the instructions only is visible at a 
time according to the manipulation of the drum by 


It may be also .men.- | 


Referring to Fig. 1, | 


speed to adjust it, etc. In the window at the extreme 
right he can see what to expect regarding pressures, 
| rates of flow, etc., if the test is proceeding normally. 
| This simple, but ingenious, device ensures orderly 
| and precise procedure in making any of the 19 tests. 

| In view of the fact that, as shown in Fig. 1, the 
| propellers have to be placed in position on a table, as 
| well as in other situations, and that they are liable to 
| damage when being handled, it may not be inappro- 
| priate to explain here the means by which much 
|of this handling is carried out. This consists of a 
| gestae stand, shown in Figs. 3 and 4, page 290. 
The stand is designed so that it can be wheeled under 
the engine cowling of an aeroplane. The construction 
| will be clear; it consists of an H-shaped base running 
| on castor-mounted wheels, and a central post and four 
| struts arranged in the form of a pyramid. This struc- 
| ture is surmounted by a pivoted disc having a spindle 
| projecting from a point eccentrically placed. The disc 
|can be set in any position between that in which the 
axis of the spindle is horizontal and that in which it is 
| vertical, this tilting movement being effected by a screw 
{operated by a crank handle. The spindle carries a 
| sleeve which fits in the hole in the propeller boss. One 
such sleeve is seen in position in Fig. 3, and two others 
| are shown standing on the base, this arrangement being 
| merely adopted to emphasise the fact that the sleeves 
differ in contour for the various types of propeller, 
| though all are bored to fit the same spindle. The 
| caliper-like device seen attached to the disc above the 
spindle in Fig. 3 is hinged at the bottom and carries 
dise-tipped screws at the horn points. The object of 
| this device is to prevent the propeller from turning 
during transit and thus increasing the liability to 
damage of the blade tips. 

When a propeller is to be removed from the aero- 
| plane, it is taken off the engine shaft, lowered into a 
convenient position, the appropriate sleeve is inserted 
in the bore of the boss, and it is then slid on to the 
spindle of the stand. The securing device is then turned 
down so as to embrace the root of one blade of the 
propeller and the gripping screws are tightened up. 
Two propellers thus locked in position and mounted 
on stands ready for transit are shown in Fig. 4. In this 
condition the stands are wheeled to the stripping shop. 
| On arrival there, the crank handle is operated so that 
| the propeller axis is turned to the vertical and in this 
position the work of dismantling is done. The stand is 
also employed for propeller assembly, and, by means of 
an auxiliary attachment, the blade angles are checked. 
The stand is used for numerous other purposes, and, of 
course, for taking a completed and tested propeller to 
the aircraft on which it is to be mounted. 

It may be noted further that a transporting stand 
for aeroplane engines, of both in-line and radial types, 
is also employed. This stand has two non-swivelling 
and two castor-mounted wheels and can be locked to 





|the floor during the erection or dismantling. ‘The | 


engine can be turned through an angle of 90 deg. on the 
mounting of the stand, since it is secured in a ring which 
can be rotated by screw and lever. An oil tray and 
tool tray are fitted to the stand. 








UNITED STATES TIN-PLATE MANUFACTURE.—Statistics 
issued by the American Iron and Steel Institute indicate 
that the production of tin-plate in the United States 


during the first six months of 1942 totalled 1,766,000 net | 


tons, compared with 1,511,000 tons in the first half of 
1941. 
- 
ROAD-VEHICLE DRIVERS’ RECORDs.—The period for 
which drivers’ records must be kept by operators of 
road goods vehicles has been reduced from six months to 
three months. This will release immediately three month's 
records for salvage and will also free storage space. 


The Ministry of Transport state that the new regula- | 


tion is contained in an Order in Council (S.R. and O. 
1942, No. 1881) amending and adding to the Defence 
(General) Regulations, 1939. 


MACROME TREATMENT FOR STEEL.—A new booklet 
dealing with their toughening treatment for toel and 


other steels has recently been issued by Messrs. Macrome | 


Limited, Alcester, Warwickshire. It contains reports of 
tests carried out with treated and untreated tools in a 
large motor works, an aeroplane factory, a war-vehicle 
works, a naval construction works and a shell factory. 
Photographs indicating the performance of Macrome- 
treated railway points and tank armour plate are also 


reproduced, and particulars are given of the collection | 
| and delivery service placed by the firm at the disposal of | 


engineers and manufacturers. 





is a machine for testing the variable-pitch | what point the machine should be started, at what | wear of industrial trucks has been given recently in a 


paper read by Mr. C. S. Schroeder, before the Materials 
Handling Division of the American Society of Mechani- 
cal Engineers. Mr. Schroeder gives the results of tests 
carried out by his firm, Messrs. The Yale and Towne 
Manufacturing Company, Philadelphia, Pennsylvania. 
U.S.A., which, among other activities, makes industria! 
trucks. A large number of consumption tests have been 
made on trucks engaged through a complete day under 
normal working conditions. The general result was that 
great variations in performance were found to exist due 
to differences in the surfaces on which the trucks were 
run, but in such overall tests it is impossible to differen- 
tiate as too many variables are present. Obviously. 
some idea of the effect of different floor surfaces is of 
value in considering the performance of a new type 
of truck, since it may otherwise be difficult to assess 
what part of the motive power is absorbed in the 
machine itself and what is absorbed in rolling friction. 
It has proved impracticable to determine the effect of 
different surfaces by employing a dynamometer inserted 
between the truck and a trailer hauling it, a method 
which cuts out the truck motive power, and the plan 
finally adopted was to select a floor high up in a new 
building and to pull the truck over the test surface by 
a cable led through a window and over a pulley carried 
on ball bearings, a loaded bucket attached to the 
other end of the cable and falling under gravity con- 
stituting the source of power. 

About a dozen runs are made with each set of con- 
ditions and the results averaged. The floor is level, and 
by adopting this method less experimental surface is 
required than would be needed for a run-about test of 
the truck. It has been found that smooth concrete 
offers considerably less friction than a “ sharp-tooth ” 
rough concrete and that deep cracks or ridges in its 
surface add materially to the power consumption and 
also ‘shorten the life of both the tyres and the vehicle 
itself. On good wooden flooring, the friction is about 
the same as with smooth concrete, but it may be 
doubled in amount if the floor is supported so as to 
spring under the vehicle. A considerable increase in the 
power required is evident when running transversely 
on poorly laid boards as compared with running with the 
grain or at 45 deg. to it. Usually, wooden flooring, 
unless rough and badly laid, is less destructive to tyres 
than is concrete. The most destructive effect on 
rubber tyres occurs with trucks running over sharp 
edges either of concrete or at railway line crossings, a 
crack in the surface tending to cut the rubber at one 
point and eventually to loosen the bond between the 
rubber, and the steel rim. Where railway lines are 
frequently crossed and the surface is particularly bad, 
the life of the tyres may be shortened to one third of the 
normal. “ 

The mastic floor, a substance having properties 
resembling those of asphalt, is stated to be particularly 
bad from the standpoint of power consumption, the 
friction being sometimes double that with ordinary con- 
| evete. Further, the tyres tend to wear ruts in the 

surface which causes an increase in power consumption 
and may involve replacement of the floor. Hand-pro- 
pelled trucks, when used in addition to electric-power 
trucks, have proved very destructive to concrete floors 
from the steel wheels often employed on them, the effect 
being most marked at such places of concentrated 
traffic as a doorway. Where steel-wheel hand trucks 
are operated to any great extent it is desirable to 
employ a wood-block or other type of floor, or to change 
over to a non-cutting type of wheel rim, such as rubber 
| or synthetic-plastic compounds. Only where hand- 
truck traffic is light will concrete floors stand up satis- 
factorily. The power consumption may, however, vary 
| with the same type of floor according to the charac- 
| teristics of the rubber used for the tyres. It is a curious 
result that the harder rubber compounds have proved 
| to develop the highest friction. The tyre-manufacturing 
| firms, it is stated, have now standardised a material that 
| consumes approximately 20 per cent. to 30 per cent. 
more power for a given truck, measured in kWh per 
ton-mile, than the best of the compounds not now 
available owing to the rubber shortage. A hard com- 
pound formerly available was used on account of its 
| comparatively long life and capacity to withstand over- 
loads, but it consumed from 60 per cent. to 100 per cent. 
more power per ton-mile than the best compound. 
Pneumatic tyres are rarely adopted in American prac- 
tice for industrial trucks. Steel tyres have proved to be 
unsuitable on electricaliy-propelled industrial trucks, 
due to the stresses set up in the truck itself, as well as 
from damage to floor surfaces. With stee] tyres the 
running friction is less than with :ubker, though a con 
siderably heavier pull is required in starting when the 
wheels rest on a creck in the floor. Steel-tyred wheels 
are more sensitive to floor roughness or softness than 





‘are rubber-tyred wheels. 
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THE two-stage air-cooled air compressor illustrated 
on this and the opposite pages is one of a range manu- 
factured by Messrs. Broom and Wade, Limited, High 
Wycombe, Buckinghamshire, and classified as “* Type 
AK.” The design has been in production and service 
for some time, but it has not been possible to describe it 


earlier. The delay, however, is an advantage, in that 
we are now able to deal with a machine which has 
proved its utility and reliability. Most of Messrs. 


previously 
water-cooled 


Broom and Wade's air compressores 
described in EnNGtneerinG have had 
cylinders, an example being the single-stage double- 
acting machine dealt with in volume 148, page 526 
(1939). The water-cooled type is, of course, still 
being manufactured, but there is also a demand for 
the air-cooled machine which, in some circumstafhtces, 
is more suitable. Thus, in mining, where a compressor 
may have to be operated a long way from a water 
supply, air cooling is an advantage. Water may also be 
difficult of access at high altitudes; in any case, with 
the low absolute pressures that prevail, a two-stage 
compressor such as that described below has a better 
volumetric efficiency than a single-stage one. 

The type AK compressors have cylinders arranged in 
V form, as will be evident from Fig. 1. There are four 
sizes of machine in the range at present manufactured, 
of which the two smallest have piston displacements of 
99 cub. ft. and 128 cub. ft. per minute, respectively, 
at 1,000 r.p.m. The machine shown in Figs. 2 and 3, 


opposite, is the 128 cub. ft. size and has one low- 
pressure cylinder 8 in. in diameter and one high- 
pressure cylinder 5 in. in diameter, arranged on 


opposite sides and, being driven from the same crank, 
each having a stroke of 44 in. The two larger sizes 
of the range have piston displacements of 199 cub. ft. 
and 246 cub. ft. per minute, respectively, at 1,000 r.p.m. 
The compressor shown in Fig. 1, is the 199 cub. ft. size 
and has two low-pressure cylinders each 7 in. in dia- 
meter and two high-pressure cylinders 44 in. in dia- 
meter, the stroke of all four, on two cranks, being 44 in. 
In all four sizes the air is compressed in the low-pressure 
cylinder to about 28 lb. per square inch and delivered, 
through an intercooler, to the high-pressure cylinder 
for compression to 100 lb. per square inch. The design 


embodies several interesting features, among which 


may be mentioned the operation of the low-pressure 
inlet valve by cam and push-rod gear having an 
hydraulic tappet, shown 
an ingenious 
Fig. 5. 


The general construction is best seen in Figs. 


Fig. 4, and 
in detail in 


in detail 
device, 


in 


unloading shown 


2 and 


Fie. 1. 





3, Fig. 2 being a longitudinal section through the low- 
pressure cylinder, while the left half of Fig. 3 shows a 
transverse through the low-pressure valve 
gear and oil pump, and the right half a section through 
the high-pressure cylinder. The discrepancy between 
the two half-sections with regard to the lower half 
of the crankcase or bedplate is accounted for by the 
fact that the bed, as shown onthe left, is that used for 
portable compressors and as shown on the right that 
used for stationary compressors. The cylinders and 
the upper part of the crankcase are cast integrally 
in close-grained iron of the highest grade, 
the for the main bearings being formed in 
it, so that accurate alignment and high rigidity are 
secured. This arrangement convenient when the 
machine mounted on a chassis for portability, 
since lowering the bottom half of the crankcase gives 
access to all the running gear. The cylinders and 
heads are provided with deep cooling fins, evidence of 
careful design in this particular being seen in the 
provision of a fin between the bolt bosses on the cylinder 
tops, the flange itself being kept as thin as possible. 
The fins on the low-pressure inlet-valve casing should 
also be noted. The heads are detachable and, in the 
case of the§high-pressure cylinder, hold down the valve 


section 


a cast 


recesses 


18 


18 


| seats and guards. 


| 





The pistons for both stages are of a special cast iron 
and the requisite strength is secured with light weight. 
The pistons are ground to a high finish within fine 
limits and each has three pressure rings and a scraper 
ring. The gudgeon pins are hollow, of steel, case- 
hardened and ground, and are centred in the pistons 
by internal Circlips. The connecting rods consist of 
H-section high-tensile steel drop forgings. The big- 
end bearing is of the marine type, fitted with gunmetal 
bushes lined with white metal. The small end is fitted 
with a gunmetal bush. The crankshaft is of forged 
steel machined all over and ground on the journals. 
The webs are fitted with quadrantal balance weights 
bolted on. The main bearings have gunmetal bushes 
lined with white metal and are adjustable for wear. 
The bearing areas have been proportioned to keep the 
bearing pressure at a reasonably low figure. The 
crankshaft and connecting rods are drilled, as shown 
in Fig. 2, for forced lubrication, which is effected by 
a pump driven from the crankshaft by an eccentric. 
The pump is seen to the left of Fig. 2 and near the 
bottom of the left-hand section in Fig. 3. From Fig. 2 
it will be realised that the pump plunger is integral 
with the eccentric strap and from Fig. 3 that, in order 
to accommodate itself to the obliquity of the plunger 
during the stroke, the pump body oscillates in a quad- 
rantal casing. The oscillating movement, by alter- 
nately opening an‘ closing the inlet and outlet ports, 


GENERAL View OF PoRTABLE COMPRESSOR. 











dispenses with the need for suction and delivery valves 
The pump draws from the crankcase sump and delivers 
to the main bearings through a filter. 

The arrangement of the valves of considerab| 
interest. Referring first to the high-pressure cylinder, 
as shown on the right of Fig. 3, a close examination 
will show that the assembly comprises both the inlet 
valve and the outlet valve, there being two valve-seat 
dises face to face, with a space between them, held 
down by the cylinder head. Both valves are of the 
spring-loaded plate type having a very small lift. The 
inlet valve is a central slotted dise opening downwards, 
that is, towards the piston, while the outlet valve is 
annular and is concentric with the inlet valve. The 
outlet valve, of course, opens upwards, that is, away 
from the piston. This construction accounts for the 
form of the cylinder head which consists of a central 
inlet chamber connected to an intercooler between 
the cylinders and an annular outlet chamber connected 
to the air receiver. The inlet and outlet branches 
are not shown in Fig. 3, but the inlet branch can be 
identified in Fig. 1. This disposition of the valves 
results in a very neat and compact cylinder head. 
It will, no doubt, be inferred that the spring-loaded 
piston in the central chamber of the head is the un- 
loading gear for the inlet valve, which is held open when 
necessary by fingers on the piston, the fingers passing 
through the valve seat and making contact with the 
valve. The unloading action is dependent on the 
pressure in the intercooler and is considered below in 
connection with the unloading of the inlet valve of the 
low-pressure cylinder. 

The low-pressure outlet valve, seen on the right in 
Fig. 2, is of the well-known Rogler-Hoerbiger typ 
and is, of course, automatic in action. The conical 
cage seen above it merely holds down the valve seat 
so that the valve assembly can be readily removed 
when required. As already stated, the inlet valve, 
on the left of the illustration, is mechanically actuated. 
The gear consists of a rocker arm, tappet and push 
rod operated by a cam on the crankshaft. The rocker 
arm, cam and push-rod are of more or less conventional 
design, but the tappet requires a detailed description. 
Its position can be identified in Fig. 2, near the left- 
hand main bearing and its construction is shown in 
Fig.4. The tappet is not of Messrs. Broom and Wade's 
manufacture, but is supplied by Messrs. Automotive 
Products Company, Limited, and is known as the Lock- 
heed * Zero-lash”’ silent hydraulic tappet. As the 
term ~ Zero-lash”’ implies, the tappet automatically 
adjusts the push-rod length under all conditions of 
temperature, so that no backlash can exist and manual 
adjustment is not required. The action is positive and 
silent and it is claimed that the valve efficiency and life 
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are both increased. 


compression springs on its spindle and that it is opened 
by the upward movement of the push-rod. The 
hydraulic tappet operates in the same way as the 
ordinary screwed tappet, but with the advantages 
enumerated above. 

Referring to Fig. 4, the cam is seen at a, the tappet 
body at b, and the push-rod atc. The tappet body is 
hollow, the bore being formed with a shoulder on which 
ig carried the hydraulic unit. The body is thus divided 
into two chambers d and e, the two being separated 
by the ball valve f. A plunger g slides in the cylinder k 
of the hydraulic unit and makes contact with the end 
ths pis h-rod, which at that point is fitted with a 


It will be clear from Fig. 2 that | 
the inlet valve is kept closed by the concentric helical | 
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ball end and socket to allow for small axial movement. 
The chamber e is provided with a port A and the 
casing in which the tappet reciprocates has a port i 
formed in the screwed connection of the pipe j, ‘which 
is connected to the discharge of the pressure lubrica- 
ting pump. Whenthe tappet is in the position shown, 
namely, with its face in contact with base circle of 
the cam and the inlet valve closed, the plunger g is 
kept in contact with the push-rod by the light spring 
seen surrounding its upper part and both chambers 
d and e are full of oil, there being thus a rigid con- 
nection between the cam and the rocker arm. As the 


|cam rotates and opens the inlet valve, this column of 


oil carries the load. When the tappet is at its highest 
point, the port A is in line with the port ¢ and the 
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pee e is thus kept fully charged with oil. During 
| the rise and fall of the tappet, a minute predetermined 
leakage, representing approximately 0-0002 in. of the 
tappet lift, takes place between the plunger g and the 
cylinder k, so that, just as the tappet comes on to the 

base circle of the cam the spriffg returns the plunger g 
|to maintain contact with the push-rod and a charge 
| of oil is drawn in to take up the slight clearance due 
| to the leakage, the whole of the clearance in the valve 

gear being taken up ready for the next stroke. This 
predetermined leakage ensures that the correct com- 
pensation in relation to the valve gear length can take 
place. Should the push rod extend, due to thermal 
expansion, towards the cam, or the cylinder block 
expand so that the push rod is drawn away from the 
cam, both correct seating of the valve and correct 
timing are always maintained. It is impossible for 
the “ Zero-lash”’ hydraulic tappet to hold the inlet 
| valve open when it should be closed. 

The unloading gear for the low-pressure inlet valve 

is shown in detail in Fig. 5. This ingenious device, 
which has been patented, embodies an arrangement by 
which the position of the pivot of the rocker arm can be 
altered. The arm is indicated at a and oscillates on 
|the pin 6 which is formed eccentrically on the shaft 
c. This shaft is mounted in bearings d and carries 
|a short lever e, which is actuated by the unloading 
| plunger f. When the compressor is working normally, 
| the centre of the pivot b is at the point g, but when the 
| air pressure in the receiver rises above the predetermined 
; value, air is admitted by the automatic air governor 
| to the underside of the plunger f, and the shaft c turns 
| in a clockwise direction so that the centre of the pivot 6 
takes up a position at the point h. The push-rod is 
not affected by this movement and the inlet valve, in 
consequence, continues to reciprocate but, since the 
| alteration in the position of the pivot prevents the valve 
from seating itself, cool air is freely drawn in to the 
cylinder and expelled again without compression, so 
that the compressor runs light. 

As stated earlier, the high-pressure cylinder is con- 
trolled by the intercooler pressure. Referring again to 
the right-hand part of Fig. 3, it will be realised that 
the movement of the fingers, resting on the high- 
pressure inlet valve and integral with a small piston, 
depends on the air pressure on the underside of that 
piston and the opposing pressure of a spring on the top 
of thepiston. When the compressor is started up and the 
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pressure increases in the intercooler, which is connected | 
to the inner chamber of the cylinder head, the resistance INSTITUTION ELECTIONS. PERSONAL. 
of the spring is overcome and, as the piston rises, the INSTITUTION OF MECHANICAL ENGINEERS. Sin Henry DALg, President of the Royal Soci vas 
Singer are drawn away from the valve which seats|  dawciate to Aawciate Member.—Norman Alatair|scsepted the Directorship of the Laboratories ty 
held o 7° endinl of oli he . he Matheson, Dundee; Tom Roberts, M.Sc. (Wales), Royal Institution, Albemarle-street, London, W.1 th 
held open, as described above, the pressure in the Ammanford. the Fullerian Professorship of Chemistry, in succes:\..») t, 
intercooler falls and the spring comes into action, the aie : a John Ri ana lthe late Sin Wiuiam Braco, F.R.S. Sir Henry jale 
fingers then pushing the valve off its seat and thus un- B ye wate to Associate Member.—John Rhodes Abbott, | 1... expressed the wish that his appointment sh: be 
loading the cylinder. The air in the intercooler and the | B-Se. (Eng.) (Lond.), London; Herbert Henry Denis |): ited to a period of three years, so that the Manave; 
: a . ‘tion | Adams, Parkstone; Richard Alexander Germany ote r — sm 
high-pressure cylinder is led to the low-pressure suction , ; . Gq lexan ~’ | may then be free to consider their future policy. 
by the small pipe seen at the top of Fig. 3. The auto- | Bennett, Renfrew; Major William Neil Bray, M.A. The Minister of Supply has appointed Mr. Hi. y 
Atha of - ; Tade’s |(Cantab.), R.A., Markfield; Robert Ian Brownlee a ee set phage v. 
matic air governor is of Messrs. Broom and Wade 8| - : ° ’ | Bonar to be Jute Controller in succession to Mr S. 


standard type and hardly needs description, but it may | B-Se. (Glas.), Leamington Spa; Cyril Buck, _St. 
be stated that it is spring-loaded and is adjustable, | Helens ; Lt.-Commander (A.) Thomas Coates, M.Eng. 
not only for the unloading pressure but also for the | (L’pool.), R.N.V.R., Wirral ; Captain Bernard Joseph 
differential, that is, the range between the unloading | Coghlan, R.A.O.C., Manchester; Lieut. Denis Robert 
pressure and the recommencement of compression. | Coupe, I.A.0.C., Chaklala ; Captain George William 

The intercooler is seen to the left of both Fig. 1 and | Curtis, R.A.O.C., Birmingham ; John Joseph Devereux, 
Fig. 2. It is of the sectional “ radiator” type, the Dunedin ; Major Horace John Eatwell, RA.OC., 
elements being bolted to a cast-iron frame embodying Basinstoke ; Albert Edwards, Halifax ; Major George 
top and bottom headers. A relief valve and drain | Stanley Escritt, B.A. (Cantab.), R.A.O.C., Nottingham ; 
cock are fitted. Cooling is effected by the air stream | Mohamed Mumtaz Farookhi, B.Sc. (Eng.) (Lond.), New 
from a pressed-steel fan driven by V-belt from the| Delhi; William Frakes, Shipley; Richard George 
crankshaft. The fan hub runs on roller bearings Pearmain Groom, Lincoln; Robert William Gunton, 
mounted on a stationary shaft. This shaft, as will | Leeds; 2nd Lieut. Geoffrey Norman Horsfall Hardy, 
be seen in Fig. 2, is carried on a screw in a bracket | R-E., Bromsgrove; William Harrison, Huddersfield ; 
attached to the crankcase, so that vertical movement, | John Campbell Hart, B.A. (Oxon.), Watford; Gordon 
to give correct belt tensioning, is provided for. The | Philip Harwood, Earby, Lancs. ; Ronald Hill, London ; 
fan cowling is of a contour designed to give the maxi-| Norman Hinchliffe, Huddersfield; John Hobday, 
mum cooling effect to the air stream, and the inlet | Birmingham ; Arthur Herbert Jones, Derby; Lieut. 
side of the fan is covered by a wire guard. John Alan Lamond, B.Sc. (Eng.) (Lond.), R.N.V.R., 

The example of a four-cylinder compressor shown | London; Leslie Ernest Lightowler, Sheffield ; George 
in Fig. 1 is of the Type AK 199, the figures denoting | Richard Lunt, Newcastle-upon-Tyne ; David Anthony 
the piston displacement of 199 cub. ft per minute, Lyster, London; Daniel McFarland, B.Sc. (Belfast), 
and the actual delivery being 170 cub. ft. of free air| Portalington, Eire; Lt.-Commander (E.) George 
per minute at a pressure of 100 Ib. per square inch| Ramsay MacGibbon, R.N., Helensburgh; Frank 
when running at 960 r.p.m. The size of the cylinders | Marshall, Manchester ; Bernard Sidney Massey, Bristol ; 
has been given above. The compressor in this par-| Trevor Thomas Mayers, Ipswich; Sidney Leonard 
ticular installation is mounted on a carriage for trans- | Moon, B.Sc. (Eng.) (Lond.), Aberdare, Glam. ; Duncan 
port on rails of 24 in. gauge in a mine. The carriage Charles Moore, M.Se. (Eng.) (Lond.), London; Ernest 
is constructed of ‘channel-section members with cross | Morrison, Leicester ; Major John Henry Morton, R.E., 
bracing and base members for the driving motor.| Manchester; Captain John Browning Mosedale, 
It runs on four flanged wheels. Since the mine for | R.A.0.C., Derby; John Arthur Page, Welling; 











SHARP, who has resigned owing to ill health. 

Mr. J. Gipson JARVIE, who has been North -\\ est 
Regional Port Director, Liverpool, since January, | 4}, 
has resigned, but has agreed to continue his duties til 
relieved. 

Mr. F. H. Mann, M.I.E.E., H.M. Electrical Inspector 
of Factories, Birmingham Region, has been appointed 
Deputy Senior Electrical Inspector of Factories, jp 
succession to the late Mr. A. J. MCCOLGAN. MR. \. M 
PERRY, B.Sc. (Eng.), A.M.I.E.E., H.M. Electrica! 
spector of Factories, is succeeding Mr. Mannat Birming- 
ham, as from October 20. 

Mr. J. R. DALLMEYER, B.Sc., A.M.Inst.C.E., Surveying 
and Parliamentary Assistant to the Engineer, Southern 
Area, London and North Eastern Railway, has been 
appointed District Engineer, Ipswich, in succession to 
Mr. C. H. B. Smiru, M.Inst.C.E., who is shortly to 
retire. 

Mr. E. 8S. New, M.I1.E.E., joint managing director of 
the D.P. Battery Company, Limited, has been electe: a 
vice-president of the British Electrical and Allied Manu- 
facturers’ Association. He joined the Council of the 
Association in 1911, served as vice-chairman for three 
periods, and was chairman during the 1936-37 session 

Sir P. MALCOLM STEWART has been elected the first 
president of a new co-ordinating body, the Nationa! 
Council of Building Material Producers. The Council! 
has been formed by representatives of some 40 associa 
tions concerned with the production of building materia|s. 
Str Georce User has relinquished the position of 











which this set was supplied is not a “ firey” one, the | Alexander Bryce Potts, Mufulira, Rhodesia; Richard 

motor and the electrical control gear are not flame | Alan Slade Reid, London; Ralph Scott Robinson, | 
and explosion proof. The motor is a standard 45 brake | B.Sc. (B’ham.), Birmingham; George Eugen Sachs, 
horse-power slip-ring machine manufactured by Messrs. | B.Sc. (Eng.) (Lond.), Huddersfield; Cecil Francis | 
Crompton Parkinson, Limited, Guiseley, Yorks, and is James Simpson, B.Se. (Eng.) (Lond.), Teddington ; | 
coupled directly to the compressor, its speed being| Captain Robert Titley, R.A.O.C., Birmingham ; 

960 r.p.m. The air receiver is carried above the motor | Alexander William Grant Trantor, B.Sc. (A‘deen.), | 
and is 1 ft. 9 in. in diameter by 3 ft. 9 in. long. It has|Abadan, Iran; James William Walker, B.Sc. (Eng.) 
control cocks for four lines of hose. A suction silencer | (Lond.), Manchester; Henry Rupert Wilshaw, Man- 
and filter is fitted to each of the low-pressure cylinders. | chester; Thomas Roderick Wingate, Montreal, | 
The gauge panel carries three gauges showing the Canada ; 2nd Lieut. Jeewan Nath Zutshi, B.Sc. (Eng.) 
pressures in the receiver, intercooler, and forced lubrica- | (Lond.), I.A.0.C., Agra, India. 

tion system, respectively. The overall dimensions of| Student to Associate Member—Kenneth Heywood, 
the plant shown in Fig. 1 are: length 9 ft. 6 in., width | London; Jack Francis Wright, Swansea. , 
3 ft. 1 in., and height above rail surface 4 ft. 7} in. 














BOOKS RECEIVED. 
BRITISH STANDARDS INSTITUTION.—The annual general 


meeting of members of the British Standards Institution | /"4i@. Central Board of Irrigation. Publication No. 26. 
Water Weeds and Their Eradication from Canals. By 
C. C. INeuis and Dr. V. K. GokHALE. With a Note on | 
Eradication of Bulrush. By Dr. V. K. GoKMALE and | 
8. N. PuNeKaR. Simla: The Director, Central Board | 
of Irrigation. 

Aeroplanes in Detail. From the original drawings of 
J. H. CLarkK. Reprinted from The Aeroplane. Pub- | 
lished for Temple Press, Limited. London: The| 
English Universities Press, Limited, Little Paul’s 


| 
| 
| 
will be held at the Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, London, S.W.1, on 


Thursday, October 22, at 12.15 p.m. The chairman, 
Sir Percy Ashley, K.B.E., C.B., will preside. 





INSTITUTION OF STRUCTURAL ENGINEERS.—An ordin- 
ary meeting of the Institution of Structural Engineers 
will be held at 11, Upper Belgrave-street, London, S.W.1, 
on Thursday, October 22, at 5.30 p.m., when Mr. Harry House, Warwick-square, E.C.4. [Price 2s. 6d. net.]} 
Jackson will read a paper on “‘ The Place of the Engineer | United States Bureau of Mines. Bulletin No. 442. 
in Post-War Planning and Reconstruction.” The meet- Seismic Effects of Quarry Blasting. By J. R. THOENEN 
ing, which will be preceded at 5.25 p.m., by a corpor- and 8. L. WInpes. Washington: Superintendent of 
ate members’ meeting, for the election of members, will Documents. [Price 15 cents.] 
be the last held this year. No meetings for the presenta-| United States Geological Survey. Bulletin No. 883-C. 
tien of papers will take place during November, December Spirit Leveling in Texas. Part 3. West-Central Tezras. 
and January. The sessional programme will be resumed 1896-1938. By J. G. STAACK. [Price 15 cents.] 
in February, 1943, and details of the papers to be read | Bulletin No. 883-E. Spirit Leveling in Teras. Part 5 
will be announced later. _ | South-Central Texas, 1896-1938. By J. G. STAACK. | 

i [Price 30 cents.] Bulletin No. 890-B. Spirit Leveling | 
in South Carolina. Part 2. Southern South Carolina, | 
1896-1938. By J. G. STAAcK. [Price 40 cents.) 
Bulletin No. 900-D. Subsurface Geology and Oil and 
Gas Resources of Osage County, Oklahoma. Part 4. 
Townships 24 and 25, North Ranges 10 and 11 East. 








CONTROL OF EXxports.—-Under the Export of Goods 
(Control) (No. 32) Order, 1942 (S.R. and O. 1942, No. | 
1533, price 1d.), licences are now required to export, to 
all destinations, steel scaffolding ; cocks, taps, traps and | 
valves for controlling gases, liquids or vapours; boring | 
and percussive machinery for pile driving and pile | By L. E. Kennepy, J. D. McCiure, H. D. JENKIN, 
forming ; power-driven fans, blowers and exhausters;; and N. W. Bass. [Price 35 cents.] Washington: 
air washers, filters, dust collectors and separators ; | Superintendent of Documents. 
pumps and compressors; steam turbines and turbine | United States Bureau of Mines. Technical Paper No. 629. 
condensers, blade wheels, casings, diaphragms and rotors ;| Collecting and Examining Subsurface Samples of Petro- 


Director-General of Fighting Vehicles, Ministry of 
Supply. He had been with the Ministry since July, 
1941, when he was appointed Director-General of Tank 
Supply. Prior to this he was successively Controller 
of Light Alloys and Magnesium and Director-Genera! 
of Material Production, Ministry of Aircraft Production 
Mr. M. W. H. LANCASTER, M.C., hitherto vice-chairman 
of Messrs. Allen West and Company, Limited, has been 
elected chairman of the Company in succession to the late 
Mr. D. W. R. GREEN. Mr. L. A. STRIDE has beer 
elected a director and vice-chairman of the Company. 
Mr. A. B. HANDLEY, who was appointed rolling-mill- 
manager of Messrs. Rotherham Forge and Rolling Mill- 
Company, Limited, Rotherham, in 1915, and is now a 
director, has recently been elected joint managing 


| director of the company. 


Mr. WILLiAM Scott Biaikre, A.M.I.Mech.E., manager 


|}of the Yorkshire depot of Messrs. Ferodo, Limited, 


Chapel-en-le-Frith, retired on September 30, after 
30 years’ service. He has been succeeded by Mr. E. J. 
POWER, previously manager of the Company’s Liverpool 
depot. Mr. E. Tayitor, Dublin manager, has now been 
appointed to the Liverpool branch. 

Mr. W. Core, manager of the London office of Messrs. 
Alfred Herbert, Limited, Coventry, has been appointed 
a departmental! director. 

Dr. L. R. UNDERWOOD, D.Sc. (Eng.), Ph.D., has 
resigned his position as chief engineering officer in the 
rolling-mill technical department of the British Iron 
and Steel Federation to join the technical staff of Messrs. 
W. H. A. Robertson and Company, Limited, Lynton 
Works, Bedford. 

Mr. F. Lorne, F.R.1I.B.A., Assistant Director (Stand- 
ards), Directorate of Post-War Building, Ministry of 
Works and Planning, has resigned owing to ill health. 
He assisted in planning the activities of the recently- 
formed Standards Committee, of which Mr. Sydney 
Tatchell, F.R.1.B.A., is chairman, and was also a member 


of the Codes of Practice Committee (see page 253, ante). 


Mr. G. Grey WornvumM, F.R.I.B.A., has been appointed 
Assistant Director (Standards) in succession to Mr. 
Lorne. 

Mr. J. W. RamsBotrom, M.A., M.Com., who has been 


the Director of the City of London College since 1925, 
has been appointed educational adviser to the Institute 
| of Transport. 





ASSOCIATION OF AUSTRIAN ENGINEERS, CHEMISTS AND 


tar-spraying machinery ; non-domestic vacuum cleaners ; leum. By PETER GRANDONE and A. B. Cook. Wash- | SCIENTIFIC WORKERS.—A meeting of the Association of 


water turbines and turbine casings and runners; and 
tipping wagons. Moreover, the existing licensing require-| cents.) ( 
ments with respect to electrical machinery, including | Forest Research Institute, Dehra Dun, India. Indian | fF 
capacitors, furnaces, motors, generators, rotary con- Forest (Utilisation) Leaflet No. 8. 
| Overhead Electric Transmission. 

| Dehra Dun, India: The Utilisation Officer, Forest 
| Research Institute. i€ 


| 


verters, rectifiers, switchgear and transformers, are super- | 
seded by the provisions that licences are now required to 
export these goods. 





Wooden Poles for | 7 
By V. D. Limaye.| Research of the Institution of Production Engineers, 
will read a paper on the subject of “‘ Modern Industrial 


ington: Superintendent of Documents. (Price 20 | Austrian Engineers, Chemists and Scientific Workers in 


jreat Britain will be held at Austria House, 9, Eaton- 
lace, London, S.W.1., on Thursday, October 15, at 
.30 p.m., when Professor G. Schlesinger, Director of 


Irganisation.”’ 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


/ Welsh Coal Trade.—The South Wales miners’ 
Members of Parliament have instructed by the 
Federation to take steps with the Government to | 

secure some improvement in the rates of compensation 
paid to disabled workmen and their dependents. It was 
eported, during the week by an official of the Federation, 
t feeling on the question was now running high in the 
field and that unless some improvement in the rates 

f pay were secured the men’s leaders would not be 
responsible for any action the men might take. Agita- | 

for some increase has been continuing for some time | 
view of the increased cost of living, and some dis- 
peintment was felt that the Greene award made no 
vision for this. The steam-coal market continued 

» present a very firm tone throughout the past week. 
I amount of new business that could be handled 
remained very limited, in spite of a briskly maintained | 

emand, as collieries already held sufficient orders on 
their books from the war industries and the public- | 

itility coneerns to provide a steady outlet for practically 
the whole of their outputs for some time to come. Asa 
result, supplies available for ordinary industrial purposes 
were limited and these users were experiencing delays in | 
deliveries under contracts. Export business was 
hecked by the reluctance of the authorities to issue the 
necéssary vermits for any but the inferior quality coals 
which were not wanted for the home market. Best | 
quality large coals were busily engaged in the home | 
trade and there was a sustained demand for tke sized 
sorts which were well provided with business and were 
firm. Strong conditions continued to rule for the bitu- 
minous small classes which were in strong demand but 
were scarce. As an alternative to these descriptions, the 
best dry steam smalls, were busy, but the inferior kinds 
met with little support and supplies were plentiful for 
early delivery. 


been 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 





(feneral Situation.—Delivery allocations of iron and 
steel for the last quarter of the year are extensive, and 
the heavy purchases of priority customers are likely to 
absorb almost the whole of the supply to the end of 
December. Already producers of a few commodities 
are unable to accept further orders except for extended 
delivery dates. On the whole, satisfactory attention 
can be given to essential needs, but still greater restric- 
tions on the very limited distribution of commodities to 
the usual commercial undertakings is unavoidable. There 
= no shortage of raw materials to hamper production and 
in some cases a slight increase in the make is reported. 


Cleveland Iron Trade.—F¥oundry pig is in only moderate 
request. The output of local brands is still intermittent 
and light, but merchants have substantial parcels of 
iron from the Midlands to dispose of and are pressing | 
North-East Coast consumers to take deliveries to enable 
stocks to be accumulated for winter requirements. 


Basic Iron.—There is no new feature in the basic-iron 
branch of trade. Producers are still unable to spare any 
tonnage for the market, but continue to meet the heavy | 
calls of their own consuming departments and occasion- 
ally to add small quant ities to the emergency stocks. 


department 
movement 


Hematite.—Conditions in the hematite 
change very Although the slight 
noticeable is towards an improvement, the shortage of 
supply continues to necessitate the severe control of 
distribution and the extensive use of substitutes. 


slowly. 


Blast-Furnace Coke.—Durham blast-furnace coke is | 
abundant, but holders have well-filled order books and | 
are not pressing sales, and consumers have covered their 
requirements. Under these conditions, the volume of 
business passing is small. 


Foreign Ore.—Imports of high-grade foreign ore are | 
still restricted, but the shortage is not disturbing as users 
are now consuming satisfactorily large quantities of 
native ironstone. 


Manufactured Iron and Steel.—The improvement in 
the deliveries of semi-finished iron and steel does not 
fully satisfy consumers. Re-rollers are very busy and 
have had to draw to some extent on their reserve 
stocks. In the finished industries, sheet makers 
have a good deal of work on hand and are booking further 
orders. A marked increase in the demand for structural 
steel has restored full activity at the mills; colliery equip- 
ment and railway material are still in great demand. 
The increased make of special steels is hardly sufficient 
to meet the heavy pressure for supplies, and the demand 
for plates is such that the maximum outputs must be 
maintained. 


Scrap.—Buyers of heavy iron and steel scrap are in 
the market with orders for very considerable quantities. 


many 


bright -drawn 
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NOTES FROM THE NORTH. 


GLAsGow, Wednesday. 


Scottish Steel Trade.—-At the beginning of the last 


Scottish steel trade, except that the pressure for supplies 
is increasing. The steelmakers 


tage of the current output to each of them and this 
method is working satisfactorily. The requirements of 
shipbuilders and armament makers are extremely heavy, 
and structural engineers are consuming a fairly large 
tonnage of sectional material. Light steel is also moving 
freely and the black-steel sheet makers are fully employed 
on Government work. The raw material position shows 
little change. The following are the ruling quotations :— 
Boiler plates, 171. 12s. 6d. per ton; ship plates, 161. 3s. 
per ton; sections, 151. 8s. per ton; medium plates, 


| § in. and thicker, rolled in sheet mills, 211. 15s. per ton ; 


black-steel sheets, No. 24 gauge, 221. 15s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. 
per ton, all for home delivery. 


Malleable-Iron Trade.—In the malleable-iron trade of 
the West of Scotland, makers have a fair amount of 
business on their books, but an increase in the demand 
would be welcomed. Good stocks of raw material are 
held. The re-rollers of steel bars are still rather quiet 
and a much larger business could easily be put through 
as large stocks of semies are on hand. The current 
quotations are as follows:—Crown bars, 15l., 12s. 6d. per 
ton; No. 3 bars, 131. 12s. 6d. per ton; No. 4 bars, 
131. 17s. 6d. per ton; and re-rolled steel bars, 171. 15s. 
per ton, all for home delivery. 


Scottish Pig-Iron Trade.—There is no new feature to 
report in the pig-iron trade. The demand continues on 
a peak level and a satisfactory output is general. Hema- 
tite, basic and foundry qualities, aré all being specified 
freely, and every ton produced is quickly taken up. 
To-day’s market quotations are as follows :—Hematite, 
6l. 188. 6d. per ton, and basic iron, 61. 0s. 6d. per ton, 
both delivered at the steelworks ; foundry iron, No. 1, 
6l. 5s. 6d. per ton, and No. 3, 6l. 3s, per ton, both on 
trucks at makers’ yards. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—Nothing has occurred during the past 
week to reduce the rate of production, and forecasts of 
growing outputs during this new quarter seem likely 
to be realised. The control of raw and semi-finished 
materials is yielding a more abundant supply to the 
war industries, which are well placed so far as current 


requirements are concerned, and equally well covered in 
|regard to the immediate future. 


Serap deliveries are 
adequate. The foundries are taking more heavy steel, 
and furnace requirements are increasing; more light 
grades, particularly engineers’ turnings, are available 
than can be used immediately. Generally, merchants are 


| well stocked and could readily undertake larger deliveries. 
| The production of both basic and acid steel is increasing. 


High-grade steels are in strong demand for priority 
work. A welcome feature is the improved. movement 
in heavy structural steel, which seems to be gaining 
ground. Makers of high-class stainless and corrosion- 


| resisting steel state that, owing to the large demand, they 


are restricted regarding the purposes of supply. In this 
connection a heavy run is reported on steel castings. 
In high-speed steel, the molybdenum-tungsten type is 
being used as an alternative to plain tungsten steel. In 
classes of engineering work, production is being 
speeded up by the employment of cemented-carbide 
tools. Agricultural machinery and implements are in 
strong demand, and there is a corresponding large con- 
sumption of bars, wire rods, plates and sheets. Numerous 
being found for cold-rolled steel strip and 
steel bars, and outputs of saws, twist 
drills, rasps and files are quickly distributed. 


uses are 


South Yorkshire Coal Trade.—Under the new house-coal 
distribution system, which began on Monday last, 
merchants will receive allocations based on last year’s 
trade. It is too early to say how this will operate, though 
the underlying intention is to secure a more equitable 
distribution between different districts; it is estimated 


| that, in some instances, supplies received at depots will 


be cut 25 per cent. The position regarding delivéries 
has improved as a result of the release of doubles pre- 
viously used for manufacturing purposes. The in- 
dustrial demand is maintained at a high level; supplies 
are coming forward rather more freely, and stocks 
at railway depots and steel and engineering works are 
being increased. There is a strong run on smalls for 
public-utility undertakings. In the case of electric 
power stations the position has been eased by increased 
supplies of unscreened outcrop coal. Priority users are 
receiving substantial supplies of furnace coke. 


quarter of the year there is practically no change in the 


are endeavouring to | 
keep all clients working steadily by allocating a percen- | 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
|column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
October 10, 2.30 p.m., The Engineers’ Club, Albert-square, 
Manchester. ‘“‘ Plastics and Their Application to Engin- 
| cering,”’ by Mr. J. Prior. 

INSTITUTE OF ECONOMIC ENGINEERING.—Sunday, 
October 11, 2.3@ p.m., The Waldorf Hotel, Aldwych, 
W.C.2. “‘ Synthetic Data in the Machine Shop,” by Mr. 
R. N. D. Room. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Sunday, October 11, 2.46 p.m., 12, 
Hobart-place, Westminster, S.W.1. Annual General 
Meeting. Informal Lecture: ‘‘ A Post-War Motor 
Vehicle,” by Mr. L. H. Hounsfield. Luton Graduates’ Sec- 
tion : Tuesday, October 13, The Technical College, Luton. 
7 p.m., Extraordinary General Meeting. 7.30 p.m., In- 
formal Lecture : ‘‘ The Trend of Industrial Organisation,” 
by Mr. R. Pearson. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North-East- 
ern Centre : Monday, October 12, 6.15 p.m., The Neville 
Hall, Westgate-road, Newcastle-upon-Tyne. Chairman’s 
Inaugural Address by Mr. H. W. Green. Scottish Centre : 
Tuesday, October 13, 6.15 p.m., The Royal Technical Col- 
lege, George-street, Glasgow, C.1. Chairman’s Inaugural 
Address, by Mr. W. Sutcliffe. Transmission Section : Wed- 
nesday, October 14, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Chairman’s Inaugural Address, by 
Mr. P. E. Rycroft. Scottish Centre : Wednesday, October 
14, 6.30 p.m., The Heriot-Watt College, Edinburgh. 
Chairman’s Inaugural Address, by Mr. W. Sutcliffe. IJn- 
stallations Section: Thursday, October 15, 5.30 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Chairman’s 
Inaugural Address, by Mr. R. Grierson. North-Western 
Students’ Section : Saturday, October 17, 2.30 p.in., The 
Engineers’ Club, Albert-square, Manchester. Address by 
Mr. L. H. A. Carr, Chairman of the North-Western Centre. 

INSTITUTION OF THE RUBBER INDUSTRY.—London Sec- 
tion: Monday, October 12, 6.30 p.m., Caxton Hall, 
Caxton-street, Westminster, S.W.1. (i) “‘ The Behaviour 
of White Factice in Latex,” by Mr. F. 8. Roberts. (ii) 
“The Effect of Varying Percentages of Vulcanising In- 
gredients in Factice Containing Mixes,” by H. J. Lanning. 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
October 13, 2.30 p.m., The Geological Society’s Rooms, 
Burlington House, Piccadilly, W.1. Joint Meeting with 
the Chemical Engineering Group of the SocrETy or 
CHEMICAL INDUsTRY. ‘“ The Production of Radium,” 
by Mr. E. F. Mactaggart. 

INSTITUTE OF FvUEL.—Tuesday, October 13, 2.30 p.m., 
The Institution of Electrical Engineers, Savoy-place, 
Victoria-embankment, W.C.2. Opening Meeting. (i) 
Presidential Address, by Mr. W. M. Selvey. (ii) Melchett 
Lecture: ** The Analysis and Testing of Coal in Relation 
to its Properties and Utilisation,”’ by Dr. A. C. Fieldner 
(delivered by talking film). (To be preceded by an 
informal lunch at the Waldorf Hotel, Aldwych, W.C.2, 
at 12.30 p.m.) 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, October 
13, 2.30 p.m., Great George-street, Westminster, S.W.1. 
Second Discussion Meeting on ** Civil Engineers and the 
Building Industry,’’ to be opened by Sir William Bever- 
idge, Dr. J. H. Clapham and Mr. G. D. H. Cole. Yorkshire 


Association : Saturday, October 17, 2.30 p.m., The Hotel 
Metropole, Leeds. Joint Meeting with the Yorkshire 


Association of THE INSTITUTION OF STRUCTURAL ENGIN- 
EERS. ‘“‘ Bomb Damage,” by Mr. William Morris. 

ILLUMINATING ENGINEERING SocretTy.—Tuesday, Oc- 
tober 13, 5 p.m., The E.L.M.A. Lighting Service Bureau, 
2, Savoy-hill, W.C.2. Presidential Address on “ Seeing 
is Believing,’’ by Mr. R. O. Ackerley. 

NEWCOMEN Society.—Wednesday, October 14, 2.30 
p.m., The Iron and Steel Institute, 4, Grosvenor-gardens, 
Westminster, S.W.1. (i) “ John Edwards (1731-1807), 
Cornish Industrialist,”” by Mr. T. R. Harris. (ii) “ Early 
Engineering and Iron Founding in Cornwall,”’ by Mr. 
Rhys Jenkins. 

INSTITUTION OF MECHANICAL 
Branch : Thursday, October 15, 5.30 p.m., 


ENGINEERS.— Midland 
The James 





Watt Memorial Institute, Birmingham. Lecture: 
* Fencing of Machinery,’’ by Mr. H. A. Hepburn. North- 
Western Branch: Saturday, October 17, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. ‘“* Fans: 
Their Types, Characteristics and Application,’”’ by Mr. 
Cc. G. Ferguson. 

INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section : Saturday, October 17, 2.30 p.m., Houldsworth 
Hall, Manchester. Lecture : “‘ Some Post-War Industrial 
Problems,” by Dr. A. P. M. Fleming. 





DEPOSITS OF BAUXITE IN INpDIA.—It is reported 
that important deposits of high-grade bauxite have been 
located by the Geological Survey of India in the Shevaroy 
Hills in South India. 
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CREEP CHARACTERISTICS OF 
COPPER ALLOYS. 


A PAPER entitled “The Creep Characteristics of 
Copper Alloys at Elevated Temperatures,” 
recently presented before the American Society for 
Testing Materials by Messrs. H. L. Burghoff, A. I. 
Blank, and 8S. E. Maddigan, is dealt with at some 
length in the current issue of The Nickel Bulletin. The 
paper contains the results of creep tests conducted on 
seven wrought-copper alloys at temperatures of 150 deg., 
205 deg., and 260 deg. C. The seven alloys comprised 
a 70:30 brass; a silicon bronze (Cu 96-34 per cent. 
and Si 2-80 per cent.); an 85:15 brass; a 60:40 
naval brass, containing 0-65 per cent. of tin; an 
Admiralty brass (Cu 71-06 per cent., Sn 0-92 per cent., 
Zn 27-99 per cent.) ; a phosphor bronze (Cu 94-16 per 
cent., Sn 5-56 per cent.); and a 70:30 cupro-nickel. 
All the materials were tested in the annealed and in 
the drawn conditions. The tests were made on wire 
specimens, having a diameter of 0-125 in. and a gauge 
length of 10 in., in forced-convection, multiple-specimen 
furnaces. The duration of the tests was generally of 
the order of 5,000 hours, but some tests of special 
interest were continued for longer periods. The 
mechanical properties of all the specimens at room 
temperature were determined before and after the 
creep tests. The data obtained from the creep tests 


Some 


indicate that the cupro-nickel is outstandingly the best 





TesTInG MACHINE WITH FRONT REMOVED. 


of the alloys tested for service at elevated temperatures. 
At 150 deg. C., the creep rate of the annealed alloy 
was found to be almost negligible for stresses of 8-9 tons 
per square inch. The initial extension indicated that 
a stress of 8-9 tons per square inch exceeded the yield 
strength of the material under these conditions. At 
260 deg. C., the creep rate was only 0-0054 per cent. 
per 1,000 hours, at 11-8 tons per square inch, this 
stress, it is pointed out, being far above the yield 
strength of the alloy at this temperature. The creep 
resistance’ of drawn specimens of cupro-nickel was 
found to be exceptionally high at 260 deg. C. Although 
the creep rate of the drawn alloy is greater than that 
of the annealed material for stresses below about 
4-5 tons per square inch it is much superior at higher 
stresses. In the drawn wire, a stress of 18-2 tons per 
square inch produced a creep rate of only 0-0035 per 
cent. per 1,000 hours after 4,800 hours. The authors 
state that there was no significant change in the 
tensile properties or structure of the alloy (in both the 
annealed and the drawn conditions) after creep-testing 
at any of the temperatures employed. Moreover, it 
was unique among the alloys examined in showing no 
re-crystallisation at 260 deg. C. 

A general conclusion drawn from the results of the | 
experiments is that the grain size of the materials and | 
the degree of cold-working sustained are important | 
factors in determining the creep resistance of the | 
alloys. The creep resistance of annealed 70 : 30 brass ' 
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increases with the grain size at 150 deg., 205 deg., and 
260 deg. C. The creep resistance of the alloys tested in 
the cold-worked condition is largely determined by 
their re-crystallisation characteristics. If they re 
crystallise within a short time at elevated temperature. 
they behave as annealed materials. If re-crystallisation 
takes place over a prolonged period, the materials may 
be very unstable from the point of view of creep 
resistance. If no re-crystallisation occurs, the creep 
resistance may be high, but, on the other hand, inter- 
crystalline parting may embrittle the metal. Very 
coarse-grained metal, either in the annealed or the 
drawn condition, may become embrittled with a ten- 
dency to sudden failure in conditions in which it appears 
to offer high resistance to creep. The results serve to 
emphasise the necessity for prolonged creep tests, if 
truly representative values are to be obtained. 

For variouresasons a comparaative comparison of the 
creep characteristics of the alloys on the basis of 
composition (other than with the cupro-nickel) is 
difficult. It would appear, however, that the naval 
brass is inferior, but that the silicon bronze is definitely 
superior, to the 70: 30 brass. Further, the Admiralty 
brass and the phosphor bronze may be slightly superior 
to the 70: 30 brass. Again, the 85: 15 brass is, in some 
respects, superior to the 70:30 copper zinc alloy. At 
205 deg. and 260 deg. C. there are indications of the 
formation of a third phase in the silicon bronze and 
there is an intercrystalline surface deterioration. 
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THE COAL SITUATION. 


THE promised two-days’ debate in the House of 
Commons on the problems of fuel supply has slightly 
alleviated the gloom that the Government’s precau- 
tionary fuel economy measures and inquiries cast 
over the prospect of the coming winter months, and 
afforded yet another occasion for various Members 
of Parliament to voice the views on social doctrines 
that they lose no opportunity of proclaiming, but 
it cannot be regarded as really conclusive in any 
important particular. The Minister of Fuel and 
Power (Major G. Lloyd George) opened the debate 
on October 1 with a statement of the difficulties 


with which he was confronted, and gave a few more | 


figures of output, demand, and available reserve 
stocks, instances of savings that have been accom- 
plished, and an outline of the man-power situation 
in the coalfields. 
avoidance of rationing was practicable if the utmost 
endeavours were made by the miners to produce 
more coal and by the consumers to use less, and 
concluded with the assurance that, when the imme- 
diate position had been clarified, he would be able 
to give his “‘ almost undivided attention to the 
reorganisation of this great industry” to the best 
advantage of the nation and “the security and 
| well-being of those who labour within it.” 


No complaint can be made of the energy with | 


| which the Minister has applied himself to the com- 
| plex task of establishing a new Ministry at the 
|same time as he has been endeavouring, with 
evident success, to inform himself at first hand of 
| the conflicting opinions and interests of the various 
| parties concerned in an industry which seems to be 
| even better furnished than most with federations, 
| committees, controllers, and other organisers and 
| representatives with claims upon his attention. 
| The advantage of this first-hand acquaintance was 
|evident in his speech to the House, and it would 


+ | be unreasonable to hold him personally responsible | 1931. 


for the somewhat inconclusive nature of his report, 
or his failure to adduce any really satisfying reason, 
rather than excuse, for the fact that the essential 

raw material which is available in this country in 

more liberal quantity than any other should be the 
| subject of restriction at all, other than that imposed 
‘by unavoidable difficulties of distribution. The 
roots of the problem are in the coalfields themselves, 
and are of no recent growth. 





He expressed the belief that the | 








| In 1938, Major Lloyd George stated, the total! 
production of coal in this country was 227,000,000 
tons, of which 46,000,000 tons represented exports 
| and other overseas shipments, leaving 181,000,000 
tons for the home market. In the year which ended 
with Dunkirk, the total production was nearly 
| 230,000,000 tons, of which 185,000,000 tons was 
| available for home consumption. During the first 
five months of the present coal year, beginning on 
May 1, the rate of production was equiva- 
lent to less than 200,000,000 tons per annum, 
| while concurrently the demand had been increased 
| considerably by the requirements of the new war 
factories, the needs of the Services, and the extra 
load imposed on public utility undertakings. The 
Minister gave some interesting figures indicating 
the extent of the extra demand due to these causes, 
stating that, in the present coal year, certain of 
| the munitions industries would require 25 per cent. 
more coal than they did two years ago ; electricity 
supply would need 40 per cent. more, gas 15 per 
cent. more, and the railways 13 per cent. more 
| coal than in the pre-Dunkirk period. The com- 
| bined effect of these increased demands, by com- 
| parison with that period, would be to raise the 
| consumption by about 20,000,000 tons. Part of 
| this excess would be met by the decline in exports, 
| but there would remain an estimated deficit of 
| about 14,500,000 tons, which he expected to reduce 
| to 11,000,000 tons by drawing upon the stocks of 
| public utility undertakings, by making use of low- 
| grade fuel from colliery banks, and by supplementing 
| the usual deep-mine supplies by coal obtained from 
| the new open-cast workings. This last-named 
| source was expected to yield 1,500,000 tons this 
| year. , 

Turning to the question of consumption, the 
| Minister described the steps taken to assess the fuel 
| needs of the 13,000,000 householders in the country 
and to enforce economy by the Waste of Fuel Order 
and the subsequent Control of Fuel Order, which 
imposed restrictions on the lighting and heating 
of certain classes of premises. The fuel-economy 
campaign, he asserted, was producing substantial 
savings in municipal offices, hotels, cinemas, and 
flats ; and one large industrial city, which was con- 
suming gas, before the campaign started, at a rate 
some 17 per cent. above that of last year, had re- 
duced the rate to an excess of a half per cent. 
Coal supplies for domestic consumption, both raw 
and in the alternative forms of gas and electricity, 
would be cut by 4,000,000 tons by the operation of 
Orders restricting consumption. To enable the 
maximum economies to be made in operating in- 
dustrial plants, the majority of which are of small 
size, refresher courses had been arranged in technical 
colleges, on the advice of the committee appointed 
by Mr. D. Grenfell during his term of office as 
| Secretary for Mines and presided over by Dr. E. 8. 
Grumell. The same committee had taken steps 
to discuss with the representatives of about 30 trade 
associations the more economical use of process 
steam. Many industries had appointed expert 
| advisory officers to assist firms to save fuel, and 
the Regional Controllers had recruited the voluntary 
part-time services of nearly 300 engineers for the 
| same purpose. 

On the question of man-power in the coal-mining 
| industry, Major Lloyd George stated that the total 
number of men brought back to the mines in this 
year and the last was nearly 50,000. The number 
| of face workers had increased by more than 5,000 
‘compared with last year’s figure, and the total 
| personnel, after allowing for wastage, was higher 
by 17,000. The average age of the men, however 

| was now 374, as compared with 34} ten years ago, 
| and the number over 40 years of age was more than 
| 40 per cent. of the total, as against 33} per cent. in 
The number in the 21-24 age group— 
| normally a highly productive group—was also not 
| more than a third of the 1931 figure. 

| ‘There has been a good deal of discussion about 
absenteeism among miners,”’ the Minister continued : 
|“*the rate at present is between 10 per cent. and 
(11 per cent. for the whole country. This is an 
overall figure which includes voluntary as well as 
involuntary absenteeism, and absenteeism through 
sickness and accident, which operates with great 
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severity in this industry. . . . I have no informa- 


|cent. It is probable that 46-34 per cent now 


tion which leads me to believe that absenteeism ELECTRICITY SUPPLY | being exceeded. The figure is not excepiionally 
among miners is greater than that of any other STATISTICS high ; _ that for 1937-1938 was 44-96 p ent. 
industry.” An examination of the attendances in . Apart from increasing industrial activity, the present 
‘a large number ” of collieries showed that 85 per| ALruHoven statistics of the output of the elec- |drive to cut down the domestic load should tend 
cent. of the men were putting in “a satisfactory | tricity supply industry do not constitute a direct to increase the percentage value of the power load ; 
number” of shifts; but the percentage of face measure of industrial activity, they are nevertheless a | reduced public lighting will also have an intluence, 


n the year under review this amounted to 


workers among the absentees was rather high. 
was estimated that, if the minority whose records | it is naturally undesirable that they should be made | 


It | valuable indication of progress or retrogression, and | 


| 141,532,099 units, representing 0-52 per cent. of 


were not satisfactory were putting in as many shifts| public in any detail at the present time. The | 87° public supply. As the year, particularly in 
as the 85 per cent. with good records, the output of | Annual Statistical Returns normally published by | the case of electric-supply ens Severed only 
those collieries would be increased by 4 per cent. ;| the Electricity Commission provide ‘information on | ® few months of the war, ss probable thet the 
and if a similar increase could be obtained through- | which a fairly accurate estimate of the geographical | present percentage is considerably lower. The 
out the country, an additional 5,000,000 tons would | distribution of industrial activity may be based. In | figure for 1938-1939 was 1-5 per cent. A fina! point 
be raised during the remainder of the present coal | particular, they indicate areas in which important | ™ connection with the eared of output that 
year. Absenteeism had been removed from the | progress has been made. This is precisely the type | the units lost in transmission and unaccounted fo; 
jurisdiction of the pit production committees and, | of information which at present is best retained in | represented 9-84 per cent. of gross public supply. 

|For the two previous years, the percentages \ cre 


by an alteration in the Essential Work Order, had | official archives and those interested in the subject 
been made a direct offence against the Defence | are likely to have been neither surprised nor dis- 
Regulations as from September 17. There was | appointed by the fact that it has been withheld since 
a welcome increase in output during September, and | the outbreak of war. 
the production in the previous week (as mentioned; At the end of August of last year, the Electricity 
-—_ Major Lloyd George's statement was made | Commission published summarised figures of output. 
on ctoben 1) had been 4,137,000 tons, the highest | These figures did not extend into the war period, 
gon with one exception, since December, 1941. | as they covered the year ended March 31, 1939, but 
we pa 5-82 tons per man, a rate of output | the document in which they appeared contained the 
ic not been reached since March. | expression of a hope that, in due course, it would be 
A subsequent statement by Major Lloyd George, | found possible to issue a similar return for the year 
during the second day of the debate, on October 6, | 1939-40. This hope has now been realised and 
gave some additional figures. From the week ended | overall figures have been made available for that 
June 20 to the week preceding the August holiday, year. Actually the period covered ended on Decem- 
the average output per week had been 3,921,000 | ber 31, 1939, for companies, on March 31, 1940, for 
tons; from the week following the holiday to| public authorities in England and Wales and on 
October 3, the average was 4,031,000 tons; and | May 15, 1940, for public authorities in Scotland. 
the average since the establishment of the output- | We commented on the 1938-39 return in our issue 
bonus scheme had gone up to 4,085,000 tons. Sir|of September 19, 1941. The information now 
John Anderson, Lord President of the Council, who | furnished is in general of similar type to that given 
replied to the debate on behalf of the Government, | for the earlier year, except that in one respect it is 
went into considerable detail regarding the release of | still more meagre. It has been considered desirable 
miners from industry and the Services. In 1941], | to omit figures showing increase in generating plant 
33,000 men were returned to the mines, and another | and boiler capacity. 
aor in 1942; but, said Sir John, it was not true | The gross public supply for the year concerned 
at there still existed a great untapped reserve of | was 26,922,962,290 units, the corresponding figure 
skilled mining labour in industry or the Forces. | for the previous year being 25,019,484,335 units. 
ate number of ex-miners registered at employment | This represents an increase of about 7-6 per cent., 
ee bye er 1941, was 105,000, of whom | closely similar to the increase shown over the 
a were coa -face workers. Up to September 19| previous twelve months. At first sight, it might 
is year, 40,319 had returned to the mines. Of the | have been expected that a considerable percentage 
remainder, practically all were unfit or otherwise | increase would have been shown, but the figures 
unsuitable. There were, however, some 22,000 who | cover only the first few months of the war which 


were withheld from the mines because of the im- |saw only the preliminary stages of the present | 


portance of their present work. All these cases | industrial effort. To give an accurate comparison, 
had been reviewed individually and the Govern- | these global figures have to be adjusted for units 
ep wea oe that 5,000 of the men could not | used on works, and for the difference between the 
“eee rn ; an 14,000 of the remaining 17,000 had | returns of the purchasers and the sellers of bulk 
een jound unfit to work underground. | supplies. Subtracting these items, the net public | 

Summarising the Government case, therefore, it | supply in the year was 25,186,350,209 units, against 
appears that no material addition to the man-power 23,654,189,153 units in 1938-39. This shows an| 
of the industry can be looked for, apart from such | increase of only 6-3 per cent. as compared with | 
accessions as may result from the decision, recently | 8 per cent., and accentuates the fact that the war | 
announced, that young men in certain age groups effort was far from being in full swing. It will be 
may go into the mines instead of into the Services ; | Clear from the above relative figures that there was 





1938-1939 being 1-137d. 
| per unit sold also fell, from 0-623d. to 0-613d. It 


| 11-43 and 11-32. We will not speculate on the 
| Feasons for the improvement shown, which repr: 

| sents some 200,000,000 units. 

| ‘The returns show that the total number of under. 
| takers decreased by three in the year, from 581 to 
| 578. . The decrease fell entirely in the class, © com 

| panies and persons.” The total number of con. 
|sumers was 10,563,997, representing an increase of 
|4-59 per cent. Consumers taking a supply from 
public authorities, who number about double those 
taking a supply from companies, increased by 3-68 
per cent. The company-customer increase was 
6-43 per cent. This difference in rate of progress 
is probably due to the construction of works in 
country areas, and in the London district, in which, 
in general, the supply industry is in the hands of 
private concerns. The increased output was ob 

tained with a decrease in staff and workmen of 
8,727, the total falling from 107,017 to 98,290. 
There was, however, no corresponding fall in salaries 
and wages, the upward trend which has since been 
so marked being evident in these early war months. 
The total rose from 17,575,411. to 18,576,157/., 
representing about 6 per cent. 

In previous years details of capital expenditure 
have been given under land, buildings, generating 
plant, transmission lines, etc. On this occasion the 
return is confined to a grand total of 678,655,771. 
As this represents an increase of 30,000,000/., it 
clearly indicates very considerable constructional 
activity. The total revenue from working was 
103,064,725/., and the average price per unit sold 
was 1-097d. This shows a decrease which was, 

rhaps, hardly to be expected, the figure for 
The working expenses 





is not possible to allocate this fall to the credit 
of any particular item in the accounts, as many are 
quoted together in an over-all sum. It was not 
due to a fall in local rates, which rose by 700,000/., 
nor to a decrease in generating costs. Stations 
operated independently by undertakers showed a 
fall under this latter heading, but this was swamped 
by a rise in the cost of generation in stations operated 
under the direction of the Central Electricity Board. 


and the deficit in , ine > i 2 © i TOSS i ici i 
pete foe <p rey — be made good by the | 4m wecgecgs & = gree tasege tee y of gt | The technical efficiency of the industry is, how- 

gu ork of those now employed, plus | output on works, indicating less efficient operation. | ever, to be measured by works costs, not by selling 
such assistance as may be afforded by increased | In 1938-39, 5-46 per cent. of the units generated | price or over-all costs. The average works cost 

_ . . . m ? n | - - " | 

use of mechanical coal-getting appliances, supplies | Were used on works, but in 1939-40, this rose to 6-25 | per unit generated was 0-199d., the figure for the 
of which have been ordered from the United States. | per cent. Naturally no information is given, but | previous year being 0-189d. The rise was entirely 
ee was said about the quality of the coal, | it would appear a fair assumption that this rise was | due to increase in the cost of fuel, the unit cost for 
alt ough Major Lloyd George had previously issued a | due to interference with the Central Electricity | salaries and wages remaining stationary and the 
warning that many consumers must expect to Board’s policy of carrying all possible load on the | cost for repairs and maintenance falling from 
notice a deterioration in this respect. It is oppor- | most efficient stations. | 0-024d. per unit to 0-023d. Fuel represented 


tune to recall a comment by the late Sir George} The net increase in total public supply of 6-3 per 
Beilby, in his James Forrest Lecture at the Institu- | cent. is not a proper measure of the rise in industrial 
tion of Civil Engineers so long ago as 1921, that | activity. In normal times this would be the case, 
“ mineowners and miners alike must realise that |but in present circumstances a number of new 
their responsibility is not met by the output of | factors vitiate comparison with earlier years. One 
mere material at the pit head and its distribution | of these is the decrease in the lighting load owing 
to consumers.” How much avoidable ash has been | to black-out regulations. Consumption is tabu- 
paid for as coal since that date can only be roughly | lated in the return under four headings: domestic 
estimated, but it represents a considerable item in| load, power, public lighting, and traction. Of 
the price that industry has paid for its supplies of | these the latter two show decreases. The domestic 
fuel. The quantity is probably not less than|load increased by 4 per cent., and the power 
200,000,000 tons. Now that consumers have to|load by 15 per ‘cent. This figure clearly gives 


pay an output bonus for it, they may legitimately |a more accurate indication of growing industrial 
inquire whether a little more attention to their | activity than do those based on total output, 
own interests might not be, in the long run, to the| or total consumption. The power load repre- 
greater benefit of the nation and the war effort, and, | sented 46-34 per cent. of gross public supply, the 


ultimately, the miners themselv es. 





| corresponding figure for 1938-1939 being 43-33 per 





77-42 per cent. of the total works costs. There was 
a remarkable difference between the fuel items in 
stations operated under the direction of the Central 
Electricity Board and those operated independently 
by undertakers. In the former, fuel cost per unit 
was 0-156d. and in the latter 0-118d. This ad- 
vantage, however, did not enable independent 
operators to show a better overall works cost. Their 
figure was 0-215d. against 0-198d., both salaries and 
wages, and maintenance being higher. The figures 
for independent operators have but little influence on 
the overall figures, as the stations concerned gene- 
rated only 1,573,053,857 units, against 25,239,527 ,798 
produced in Central Electricity Board stations. The 
amount of coal and coke consumed in the year in 
all stations was 19,817,000 tons, which represents 
an increase of 13-1 per cent. over the previous year. 
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| scientific advisers to the staff of the Minister of | ever, do not 


NOTES. 


Tue INsTITUTION OF ELECTRICAL ENGINEERS. 


Ar the opening meeting of the session of the 
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employ women on maintenance or 


Production did not affect the scope or responsi- | operational duties. As the man-power question, 


| bilities of the Scientific Advisory Committee in any | which is now difficult, will undoubtedly become 


way. The Committee would naturally consult with | more acute, the Commissioners have issued a further 


the scientific advisers to the Minister of Production | circular letter to electricity undertakers and chief 
on matters falling within their province. He added | engineers emphasising the importance of this matter. 





Institution of Electrical Engineers, held in the | 






Institution’s building, Savoy-place, | that the Committee had been of great assistance to | They point out that, if all selected stations followed 


Victoria-em- | 
bankment, London, W.C.2, on Thursday, October 1, 





|the Government and to the Departments, though | the example of the ten referred to, the number of 
it was announced that the Council at their meeting | he wished sometimes that the latter would make | women employed on operational or maintenance 
on the same day had accepted with pleasure and 


gratification a gift, by Lord Hirst of Witton, of 
20,0001. for the use of the Benevolent Fund of the 
Institution, of which Lord Hirst is an honorary 
member. It was explained that, under the trust 
deed executed by Lord Hirst, Mr. J. 8. Highfield 
and Dr. C. C. Paterson (past presidents) and Sir 
Noel Ashbridge (the retiring president) had been ap- 
pointed trustees of the Fund, which would be known 
as the “* Lord Hirst Fund ” and would be adminis- 
tered by them with the help of the committee of 
management of the Benevolent Fund, who would 
make recommendations for the purpose of giving 
assistance to those applicants for help (or to their 
dependents) who had rendered important services 
to electrical science, electrical industry, or electrical 
engineering. A vote of thanks was proposed by 
Sir Noel Ashbridge and in seconding it, Mr. J. S. 
Highfield paid a tribute to the services rendered to 
the electrical engineering profession and industry 
by Lord Hirst and referred to his desire in making 
the gift to mark his appreciation of the place whieh 
his association with the Institution had filled 
throughout his career and the help he had received 
from his fellow members in the profession. The 


vote of thanks was carried with acclamatior. Sir | 
Noel Ashbridge then presented the premiums and | 


certificates gained by members and graduates during 
the previous session, and afterwards introduced the 
new President, Professor C. L. Fortescue, O.B.E., 
M.A., who delivered his inaugural address, which was 
entitled *‘ Electrical Engineers and the Post-War 
Period.” We propose to refer to the address in a 
subsequent issue of ENGINEERING. The vote of 
thanks to Professor Fortescue for his address was 
proposed by Dr. C. C. Paterson and seconded by 
Dr. T. Dunsheath. On the same day, the Council gave 
an informal luncheon at the Waldorf Hotel, Aldwych, 
the chair being taken by Sir Noel Ashbridge. 


Tue Screntiric ApvisoRY COMMITTEE OF 
THE WaR CABINET. 

The appointment of the Scientific Advisory Com- 
mittee of the War Cabinet was almost the last official 
act of the late Mr. Neville Chamberlain in his 
capacity as Lord President of the Council. Since 
then it has undergone sundry changes of personnel 
and probably only a small proportion of even the 
scientifically-minded section of the public could have 
answered offhand the question put to the Lord 
President of the Council (Sir John Anderson) in the 
House of Commons on October 1, inquiring the 
names of the present members. The questioner, | 
Mr. Ivor Thomas, M.P., also asked what were the 
Committee’s duties, and its relations with the 
newly-appointed scientific advisers to the Minister 
of Production. In his reply, Sir John Anderson 
stated that the scientific members of the Committee 
now are Sir Henry Dale, President of the Royal 
Society ; Professor A. V. Hill, M.P., and Professor 
A. C. G. Egerton, joint secretaries of the Royal 


Society ; Sir Edward Appleton, secretary of the | 


Department of Scientific and Industrial Research ; 
Sir Edward Mellanby, secretary of the Medical 
Research Council ; and Dr. W. W. C. Topley, secre- 
tary of the Agricultural Research Council. The 
functions of the Committee, Sir John continued, 
are *‘ (a) to advise the Government on any scientific 
problems referred to it; (6) to advise Government 
Departments, when required, on the selection of 
individuals for particular lines of scientific inquiry 
or for membership of committees on which scientists 
are required; (c) to bring to the notice of the 
Government promising new scientific or technical 
developments which may be of importance to the 
war effort.” With reference to the last part of Mr. 
Thomas’s question, Sir John said that it was never 
intended that the Committee should usurp the 
functions of the scientific and technical advisers of 


| more use of their services. 


| THE DEVELOPMENT OF RoToL VARIABLE-PITCH 
AIRSCREWS. 
| It was realised some twenty years ago that, as 
| the engine power and speed of aircraft increased, the 
| nxed-pitch type of airscrew then in use could not 
| deal efficiently with such varied flight conditions as 
exist during take-off and when flying at maximum 
speed at high altitudes. To comply with these 
conditions, it was necessary to rotate the blades 
| about their longitudinal axes, and thereby to vary 
| the pitch, in flight. Im December, 1924, a provi- 
| sional patent was lodged for the Hele-Shaw-Beacham 
| variable-pitch airscrew, and in the following year 


}an airscrew of this type was constructed for the 
| Rolls-Royce Condor III aero engine. The hollow- 
| steel blades fitted were rotated by hydraulic mech- 
| anism located inside the hub and similar in principle 
|to that used in the Rotol airscrews now fitted to 
| certain types of trainer aircraft. Tests on this 
| airscrew proved satisfactory and an order for twelve 
|was placed by the Air Ministry, the work being 
| carried out by the Gloster Aircraft Company. Air- 
| screws were also made for the Rolls-Royce Kestrel 
and Bristol Jupiter engines. In these airscrews the 
hydraulic operating cylinder was external to the 
hub and was controlled by a constant-speed unit in 
| the same manner as are the latest types of Rotol air- 
screws. In 1937, Messrs. Rotol Airscrews, Limited, 
was formed jointly by Messrs. Rolls-Royce, Limited, 


Bristol Aeroplane Company, | 


| work would rise to ten times the present figure. 
_ Arrangements providing for dilution and the employ- 
| ment of women in the electricity-supply industry are 
| fully covered by agreements made by the National 
| Joint Industrial Council for the Electricity Supply 
| Industry. At the present time 1,532 women, 
| pread among 123 undertakers, are employed on 
| other than clerical duties and experience has shown 
| that they can satisfactorily carry out a variety of 
|tasks. In view of this it is pointed out that it 

will be very difficult to press the Ministry of Labour 
}and National Service for additional male labour 
| for work for which female labour has proved suit- 
|able. Women are already employed in generating 
| stations as auxiliary plant and switchboard attend- 
ants; crane drivers; fitters’ mates; boiler and 
flue cleaners ; ash-plant attendants, and labourers. 
These are the categories employing the greater 
numbers. The total list of occupations, which is 
given in the Commissioner’s letter, contains 36 items, 
which include coal samplers, draughtsmen, instru- 
ment mechanics and platelayers. For work outside 
the station, the occupations on which the greater 
number of women are at present employed are 
meter testers, repairers and readers; sub-station 
assistants : electricians ; electricians’ mates ; domes- 
| tic-appliance repairers ; and transport drivers. 








EXPENSES OF THE ELECTRICITY COMMISSION. 


The Minister of Fuel and Power has approved an 
|estimate submitted to him by the Electricity 





jand Messrs. The : Commissioners of their receipts and expenditure 
Limited, the new company purchasing the manu- for the financial year ending on March 31, 1943. 
facturing rights in the Hele-Shaw-Beacham inven- | The total expenses, 1,095,6601., show an advance of 
tion. Works were opened in 1938 and within a year | }75 g60/. over those of the previous twelve-months’ 
of its inception the company had produced @/ period and represent a charge of 18s. 8d. per 1001. 
variable-pitch airscrew of the internal-cylinder type | of revenue obtained in 1941 from the sale of elec- 
which was taken up and used by the Royal Air | tricity to consumers. The corresponding figure for 
Force on the Vickers Wellesley aircraft that made ‘last year was 17s. lld. The administrative expenses 
the record flight from Egypt to Port Darwin, | of the Commission show a rise of 7,260l., from 
Australia, in the same year. The original Rotol | 49700). to 55,9601. This is a modest increase’ in 
variable-pitch airscrew was fitted with blades of | view of present conditions. The main item in 
magnesium alloy, the blades being rotated by an | tot] expenses is the sum of 880,000l. covering 
internal hydraulic cylinder controlled by a constant- | jnterest and sinking-fund charges on money borrowed 
speed unit. The pitch range was 16 deg. at first, | by the Central Electricity Board for the stan- 
but was later increased to 20 deg. The next step | gardisation of frequency. These charges fall on the 
was the introduction of an external-cylinder air-| pjectricity Commission in pursuance of Section 9 
screw with a pitch range of 35 deg., which was found | of the Electricity (Supply) Act, 1926. The corre- 
necessary for the increasing speeds of single-engine | sponding charge for the previous year was 777,5001. 
aircraft. This type is also fitted on multi-engined | The rise of 102,5001. in this case is the principal 
machines, but for these aircraft the pitch Yange is | item contributing to the total rise of 175,860. 
increased to 65 deg. to allow the blades of the air-| The balance of 66,1001., representing the increase 
screw of a damaged engine to be turned to such | above those due to frequency standardisation and 
an angle with the line of flight of the aircraft that | 4 inistration is in respect of payments made to the 
the engine is not rotated by the airscrew acting as | (entral Electricity Board to meet capital and other 





Departments, and the appointment of the three | ing. More than half the selected stations, how- 


a windmill. The blades, it may be noted, are 
usually constructed of reinforced wood, but alu- 
minium-alloy blades are employed in some cases. 
An electrically-operated airscrew is also produced 
| by the firm, this being a development of one ori- 
ginally designed and constructed by the Curtiss- 
Wright Corporation. In this airscrew, the blades 
are rotated by a small electric motor mounted on 
| the front of the hub. The most recent production 
of the Rotol Company is, however, a contra-propeller 


| rotating in opposite directions one behind the other. 
| The arrangement has several advantages, the most 
| 
werful engine to be utilised efficiently with air- 
| screws of moderate diameter. 


WoMEN IN THE E cectriciry Suppty INDUSTRY. 


the Electricity Commissioners have drawn the atten- 
tion of electricity undertakers to the importance of 


\ccuaieaiia female labour to the maximum possible 


extent. In some cases, the advice tendered has 
been acted on, and in ten selected stations, some 


consisting of a pair of three-bladed airscrews | 


| obvious of which is that it enables the output of a | 


220 women are employed on work other than clean- 
| out to link all existing repair depots in one network 





| charges incurred in connection with civil-defence 
The sum under this head is 159,700/., 


| measures. 
that for the previous year being 93,600I. 


Tue Use or Contractors’ PLANT. 


The building of aerodromes and camps, the 
excavation of outcrop coal and the clearance and 
| drainage of land for agricultural purposes are mak- 
| ing heavy demands on contractors’ plant. In view 
| of the restrictions on the manufacture of new plant 
at the present time, and the pressure on shipping 
| space, the Ministry of Works and Planning empha- 


| sise the need for utilising all available excavators, 


| concrete mixers, tractors and similar plant to their 
|maximum capacity. The Ministry point out that 
| the users are the only persons who can see that all 


| plant in their possession is fully employed. It is 


On various occasions in the past eighteen months, | urged that plant held on sites longer than necessary, 


or immobilised on account of possible future use, 
and equipment which has broken down owing to 
lack of adequate attention, should be brought back 
into operation as speedily as possible. Good main- 
tenance often saves a breakdown and, to assist in 
carrying out repairs quickly, a plan has been worked 
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covering the whole country, each depot having its 
quota of spare parts. These depots will be available | 
to all users of Caterpillar or crawler tractors. With | 
regard to the maintenance of these and other types | 
of plant, the Ministry suggest that a maintenance 
record be kept for each machine, that one fitter be 


THE SIZE OF SAMPLES. 
By R. H. Parsons. 


Sunce the object of taking samples is to determine 
by inference the quality of the bulk from which 


made responsible for the plant on each undertaking | they are taken, it is important to know how large 
and that, on small undertakings, this duty be | the sample ought to be in proportion to the bulk in 
carried out by a visiting fitter ; that the oil recom- | order that it may prov ide the required degree of 
mended by the manufacturers be used, and changed | ®SSurance. In this connection, it must be remem- 
at specified intervals; that a system of regular| bered that the defects to which manufactured 
weekly inspections be organised to ensure the timely | | articles are liable fall into two classes, according as 
notice of wear and tear; that plant be not used for the faults are ac cidental or systematic. When a 
purposes which overtax its capacity; and that | systematic defect is present, it will affect the whole 
during the winter months, anti- freezing mixture be | Of the articles having the same history, and, there- 
used in all radiators or that radiators be drained | fore, it can be detected by the examination of a 


every night. To assist and advise on problems of | | single specimen only. If, for example, an inspector 
care and maintenance and to see that all existing | took a rivet at random from a bag and found it to 
too short, he would have a strong presumption 











| bulk, 
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other kind, and therefore improves the chances of a 
second article being of the opposite kind to the first. 

| The sample is, therefore, somewhat more likely to 
be representative than not, but the confidence that 
can be placed in this belief is very slight. if the 
size of the sample is doubled, taking four pieces 
instead of two, the probability of getting a truly 
representative sample is only 0-383, while if eight 
pieces are taken as a sample, the probability of 
half of them being good is no more than 0-285. 

At first sight these figures appear paradoxical, 
| for they would seem to lead to the conclusion that, 
the larger the sample, the less likely is it to be repre. 
sentative of the bulk; whereas we know that, if 
it were large enough to comprise the whole of the 
its representativeness would be absolutely 
certain. The explanation of the apparent contra. 
diction is not difficult. In the first place, it must 
be remembered that a sample of two pieces can only 





plant is fully employed, the Ministry have appointed 
six Regional Plant Advisers. These comprise Mr. 
L. G. Davies, 40, Wetherby-road, Leeds, 8, who will 
cover Yorkshire and North-East England; Mr. 
R. C. Freeman, Somerset House, Temple-street, 

a who will be responsible for the Mid- | 
lands; Mr. N. Sisson, 23, Richmond-hill, Bristol, 8, 
who will have charge of the West Country and South 
Wales; Mr. H. Cooper, Drake House, Dolphin- 
square, London, 8.W.1, who will cover London, 
East Anglia, and the Home and Southern Counties ; 
Mr. O. P. Clement-Davies, 79, Fountain-street, 
Manchester, who will be responsible for North-West 
England and North Wales; and Mr. T. Anderson, 
16, Gordon-street, Glasgow, who will have charge 
of Scotland. 


SvuPPLiEs OF AMERICAN AGRICULTURAL 
MACHINERY. 


The urgent need for steel in the United States 
caused a restriction of supplies to many branches 
of that country’s engineering industry early in the 
present year, and the manufacture of farm mach- 
inery was one of the first to be affected. A further 
cut is to be made by the War Production Board, 
during the twelve months beginning on November 1, 
which will reduce drastically the amount of new 
plant of this kind that will be available for the use 
of American farmers, who have been feeling a 
shortage in this direction for some time as a result 
of the large shipments that have been sent to the 
British Isles under the terms of the 
agreement. To ensure as fair a distribution as 
possible of the reduced output during next year, 
the United States Secretary of Agriculture issued | 
an Order, on September 16, setting up a rationing 
system covering all new farm machinery and equip- 


ment. The Order governs only sales in the United 
States domestic market, exports being already 
strictly controlled by the War Production Board. 


The machinery and plant is classed in three groups, 
namely, machines of specified types that are | 
essential to current agricultural needs, and which 
may not be sold by a dealer unless the purchaser has 
obtained a certificate from his rationing committee ; 
machinery not classed in the first group, which 
may be sold upon the farmer’s own certification 
that it is essential for current agricultural produc- 
tion needs; and various hand tools and _ horse- 
drawn equipment, which may be sold without 
restriction. Types of machinery included in the 
first group are beet lifters and loaders, combines, 

corn pickers, dise harrows, feed grinders, spreaders | 
for fertilisers, etc., grain drills, grain elevators, hay 

balers, milking machines and milk coolers, potato 
diggers, shredders and tractors. 








PROFESSIONAL EMPLOYEES’ ORGANISATIONS, AUS- 
TRALIA.— Australians in professional occupations have 
formed a Council of Professional Employees’ Organisa- 
tions with headquarters in Melbourne. The new body 
represents, it is estimated, an aggregate membership or 
100,000 and is intended to function on lines similar to 
those of the Australasian Council of Trade Unions with 
which it is desired to maintain friendly relations. For 
various reasons, the Australian Council of Trade Unions | 
is unable to represent the organisations embraced by 
the new Council. Members of the new Council include 
representatives of insurance staffs, shipping offices, 


public services, salaried officers on the railways, and | 
teachers. 


Lend-Lease | 


| number of articles in the bulk is infinite, 


| selective testing. 


| of the first article leaves a greater proportion of the | cases somewhat less rapidly. 


| that all the rest were equally short. Ifthe next one 
| were found to have the same length as the first, 
|his presumption would amount to a_ practical 
| certainty, and he might well condemn the whole | 
batch without further examination. Very small 
|samples are sufficient for those defects which are 
due to the quality of the material or to the improper 
|adjustment of the machinery used in its manu- 
facture, and this is the justification for the accept- 
|ance or rejection of a whole consignment on the 
evidence, possibly, of only one article in several 
hundreds. 

Accidental defects, on the other hand, 
faulty workmanship of individual pieces, 


indicate one of three possibilities, namely, that the 
bulk is wholly good, that it is wholly bad, or that 
it is half and half. By increasing the size of the 
sample, the number of possibilities is also increased, 
so that, while the chance of exact representation 
may be diminished, the chances of approximately, 
exact representation become greater. It must also 
be borne in mind that, whenever a sample is truly 
representative, its removal leaves the percentage 
composition of the remainder of the bulk unaltered. 
This remainder may be regarded, therefore, as 
another, but much larger, representative sample. It 
follows, therefore, that when, in our example, we 
took samples of two, four and eight articles re- 
spectively, we left, in effect, corresponding samples 
of 98, 96, and 92 articles, each of which had the 
same probability of being representative as its 
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» ost smaller counterpart. Hence, as the size of the 
= sample approaches that of the bulk, the probability 
§ or) of its being truly representative increases, until 
a finally it ends in certainty, as it should do. 
_— The probabilities in the example considered 
Ss SosH above are listed in Table I, and are shown graphically 
fF = ~ : 7 . 
~ in the accompanying diagram. It will be seen 
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affect the rest of the bulk, and they are consequently 50 O-1584 


much more difficult to detect by any method of 
sampling. It is necessary, nevertheless, that the|that the probability sinks to 0-1584, so that, 
inspector should be able to form a fair idea of the | if a sample was equal in size to half the bulk, i 
extent to which they are prevalent, so that he may | would have less than one chance out of six of 
have rational grounds for his acce ptance or rejection | accurately representing the quality of the bulk. 
of the bulk. The theory of probability provides | It should be noted also that no sample consisting 0 
a logical means of determining the quality of goods an odd number of pieces could ever truly represent 
from the evidence of a sample, but the usual mathe- | the quality of a bulk containing any even percentag 
matical argument rests on the assumption that the | of good or bad articles. In order that success should 
or, con- es 
versely, that the number in the sample is so small m 
in comparison with the bulk that the composition | should be a whole number, where n denotes the 
of the latter is not appreciably affected by the | number of articles in the sample, m the number it 
collection of the sample. Smallness, however, is | the bulk, and p the number of good or bad articles 
a somewhat vague term, and it is therefore worth | in the bulk. Using this notation, it can be shown 
while to consider to what extent the size of the | that the probability of a sample containing the same 
sample taken from a given consignment affects the proportion of good and bad articles as the bulk is 
strength of its evidence as to the composition of the | given by the formula : 
bulk. Obviously, the larger it is, the greater degree 
of assurance it should provide ; though, of course, - “=e 
for the attainment of absolute certainty, it would _. Por (2): ? ee r PY n——E)tm 
> i u (p P ) 
have to embody the whole of the bulk, when it - _ " . a 
would cease to be a sample at all. Nevertheless, (1) 
if not too small, it will allow of a sufficient approach | This expression has a somewhat formidable appear- 
to certainty to meet practical requirements; this| ance, but it can be readily evaluated by the help 
fact, indeed, is the whole basis of the system of | of a table of logarithmic factorials. Otherwise the 
| labour is altogether excessive unless the number in 
To fix our ideas, we will imagine a bulk consisting | the sample is quite small. 
of 100 articles, half of which are known to be good| Since the probability of a sample accurately 
and the other half bad. If a sample of two is/| representing the bulk is generally very slight, it is 
taken at random, the probability that this will| more profitable to consider how the chance of a 
represent the bulk by containing one good and one sample including at least one bad article varies with 
bad article is 0-505, or slightly more than an even | the size of the sample. The likelihood of finding 


‘ 


be theoretically possible, it is necessary that 


!(m p)tnit(m n)! 





'chance. The chance would have been exactly even | a bad specimen in the sample naturally increases 


| had there been an infinite number of articles in the | both with the size of the sample and with the per- 
| bulk, but, when the number is finite, the selection | | centage of bad articles in the bulk, but in both 
Table II, opposite, 
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shows the probability of finding at least one bad 
article in the sample for different percentages of 
bad in a batch of 100, and for different sizes of 





sample. 
TABLE 11.—Probability that at Least One Bad Article will 
be Found in Sample. 
x Number Bad in Batch of 100 
n _ _ 
San | 
e 1 2 3. 4 > 10. 
1 0-0100 0-0200 | 0-0300 0-0400 0-0500 0-1000 
” 0-0200 0-0398 00-0504 0-O0788 0-0980 0-1909 
00-0300 | 0-0504 | 0-O882 | 0-1164 | 0-1440 | 0-2735 
0-0400 00-0788 | 0-1164 | 0 1528 0-188] 00-3484 
00-0500 0-0980 | 00-1440 | O- 1881 0-2304 00-4162 
0-1000 | 0-1909 | 0-2735 | O-3484 | 0-4162 | 0-6695 
” 0-2000 | 0-3616 | 0-4919 | 0-5967 | 0-6807 | 0-9049 
eon 
What the table brings out is the facility with 


which bad work can escape detection if reliance 
s placed on sample tests. A sample of ten pieces, 
for instance, would generally be considered a large 
me for a batch of 100 pieces, but even a sample of 
this size would be more likely than not to indicate 


that the batch was perfect, although it might 
actually contain six defective articles out of a 
hundred. Again, if a batch of 100 contained as 


many as 12 defective articles, it is more likely than 
not that none of these would be caught by a sample 
f five pieces, so that the batch might be passed 
vithout suspicion. The probability that a sample 
onsisting of n articles, when taken from a bulk of 
m articles of which p are defective, will fail to include 
sny defectives at all can be computed by the formula: 


(m (m n)! 


p)! 
nm! (m Pp 


— (2) 
n) 
The probability that it will comprise exactly a 
good articles and 6 bad ones is given by 
n!ip!(m p)t(m n) 


r!b (3) 


!(m—p —a)!(p—6)!m! 
By the use of a table of logarithmic factorials, the 
omputation required for any particular case can 
be carried out in two or three minutes only. 
Formula (2) is particularly useful because it 
enables us to find out how large 
taken in order that there should be any assigned 
ids in favour of the sample affording evidence of 
the bulk falling below some specified standard of 
juality. Suppose, for example, that we wished to 
e sure enough to be willing to lay odds of 2 to 1 
that not more than 45 articles out of a batch of 
1,000 shall be bad. This is equivalent to the ex- 
pectation that a sample containing no bad articles 
will not be drawn more than once 


a sample must be | 


in three times | 


NG. 
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even chance of detection is sufficient, and, secondly, 
when a confidence of at least 10 to 1 is desired. It 
will be noticed that, as the batches become larger, 
| the necessary size of the sample increases very 
slowly indeed. In the first case, the apparent 
constancy of the sample required for batches in 
excess of 200 is due to the fact that the sample 
cannot consist of a fractional number of articles, 
so that the number chosen must be the least whole 
number that will give a probability on the safe side 
| of the odds specified. As the batch grows larger, 
| this margin of safety diminishes, until in time a 
| larger sample would be necessary to give the re- 
| quired assurance. If, for instance, an inspector 
took a sample of 14 from a batch of 200 and found 
all good, the odds in favour of the whole batch being 
at least 95 per cent. good would be 1-12 to 1, 
whereas the same sized sample from a batch of 
1,000 would only give odds of 1-06 to 1, in place of 
the even chance aimed at. 











LETTER TO THE EDITOR. 


THE FIREPROOFING OF TIMBER. 
To THE Eprror OF ENGINEERING. 

The statement in your issue of Septem- 
page 208, to the effect that by fireproofing 
rendered able to withstand 
C. and upwards for con- 


SIR, 
ber II, 
treatment timber is 
temperatures of 700 deg. 
siderable periods, 
your readers. The destructive distillation of wood 








can be misleading to some of | 


becomes active with marked heat evolution when | 


the temperature is brought to about 275 deg. ( 


This form of destruction is to be distinguished from | 


conflagration : it proceeds in a closed container, 
from which oxygen is excluded, at very much the 
same rate as in the open air. 
impregnation can appreciably influence this self- 
destruction of wood at elevated temperatures. The 


| unrestricted. 


No known form of | 


function of fireproofing agents is to reduce the | 


tendency for the wood to take fire when swept 
with flame: they can have a useful degree of 
effectiveness in this way but are substantially useless 
in increasing the resistance of the wood to the effects 
of elevated temperature. 
Yours faithfully, 
S. F. Barciay, 
| D.Se., M-Inst.C.E. 
Ashdene, 

Sherwood-avenue, 

October 2, 1942. 


Sale. 


from a bulk of 1,000 articles of which as many as | 


45 are bad. Making the appropriate substitutions 
in formula (2), we have : 
(1,000 — 45)! 
(1,000) 1(1,000 — 


! l 
! 


(1,000 
45 - 
from which it can be found, after a few trials, that 
24 is the smallest value of n that meets the con- 
ditions. If we wish to have a greater confidence, 
sufficient to lay 10 to 1 that there were not more 
than 45 bad articles in the batch, it can be shown by | 
a similar procedure that the sample would have to 
consist of 51 articles. If a sample of this size 
were found to contain no bad articles, we should 
have the degree of confidence required. 


n) 


n) 


Necessary to Detect the 


raBLe III.—Size of Sample 
Presence of more than 5 per cent. of Bad Articles in 
Batches of Various Sizes. 

No. of articles in 

hatch ‘0 | 20 | 100 | 200 , 300 | 400 | 500 | 1,000 
No. of articles in 

sample for even 

chance of detec- 

tion . 10 13 14 14 14 14 14 
No. of articles in 

sample for 10 to 1 

chance of detec- 

tion... 6s 18 38 42 44 45 45 46 


| 
| 
| 
ee 





In Table III, the necessary sizes of samples have 
been calculated on the assumption that it is sought 


to detect the existence of more than 5 per cent. of 
defectives in batches of different sizes. 
have been considered : 


Two cases 
firstly, when at least an 








NOTES FROM NORTH AMERICA. 


Late in August, the 
Labour announced that employment on war construe- 
tion projects of the Federal Government in June had 
reached 1,000,000 persons, or nearly one-half of the 

beg ment in the American construction industry. 
| This figure represented an increase of nearly 45 per 
lcent. in May, June, and July. A further increase of 
200,000 was expected before the peak of the war con- 
struction programme was aaied in the third quarter 
of 1942. Employment on non-war construction declined 
| during the first half of 1942 because of recent Federal 
| limitations designed to conserve critical materials. 
| Only 1,070,000 persons were employed on non-war 
| projects in June of this year, as compared with 
1,767,000 in June, 1941. As a result of this decrease, 


~ | the total of constructional employment in June had 


| dropped to 2,070,000, or nearly 200,000 below the 
number employed in the same month of last year. 
One of the biggest handicaps in the war programme of 
|the United States has been the failure to prevent 
| labour strikes, which, in the war industries, caused a 
loss of 1,130,678 man-days in the first seven months 
|of 1942, according to the War Labour Board. When 
|the war programme was being developed, labour and 
| industrial leaders gave pledges, at the request of 
| President Roosevelt, not to permit strikes, but to 
settle disputes by negotiation ; but the report recently 

| released by the War Labour Board shows that 295,734 


| pe ‘rsons ignored their pledges. The report showed 


| movements. 


in July, 234,000. The figures do not include non- 
defence or non-war strikes, which were three to four 
times as numerous as those on war work, according to 
the United States Conciliation Service. During these 
seven months, the War Labour Board obtained settle- 
ments in 205 labour disputes, involving 1,414,394 
workers. 

For closer co-operation with the war effort of the 
United States and of the other Allies, the Federal 
Government of Canada has instituted an allocation 
classification system for critical materials very similar 
to that used in the ‘United States. The new Order 
was issued by Mr. W. E. Uren, the priorities officer 
of the Canadian Department of Munitions and Supply. 
The classification is intended to cover the entire range 
of military and industrial purchasing, except certain 
listed businesses that are not classified. As in the 
United States, the system consists of a series of code 
numbers and letters indicating the class of the ultimate 
consumer of the goods or materials being purchased, 
and an allocation symbol that shows the specific 
branch of industry for which the purchase is being 
made. A classification of all types of users of materials, 
except retailers, has been set up, and allocation sym- 
bols have been allotted to each. The code numbers 
assigned to each class and sub-class of consumer are 
identical with those adopted by the United States 
War Production Board. This arrangement is expected 
to interlock completely the systems in the two coun- 
tries so that, if a Canadian purchaser buys goods or 
materials from a supplier in the United States, the 
purchase order will receive the same treatment as a 
corresponding order placed by a United States buyer. 
The symbols or designations are divided into five 
classes, namely (1) ‘goods or materials ultimately 
intended for the Canadian Army or the Royal Canadian 
Air Force; (2) goods or materials intended for the 
Canadian Navy; (3) purchases required for Lend- 
Lease; (4) goods intended for foreign consumption ; 
and (5) materials for domestic use. 

Although railroa passenger traffic in the United 
States, in the first five months of 1942, was 29 per cent. 
greater than last year, passenger services are still 
From January to May, Class | railroads 
moved 127,728,999 fare-paying passengers and carried 
them a total of 14,392,317,101 passenger miles. Because 
new railroad equipment was being turned over for 
other uses by order of the Federal Government, the 
railroads have had to move this volume of traffic with 
about the same number of cars and passenger loco- 
motives that they had in previous years. Many old 
cars and locomotives, of course, have been recondi- 
tioned and put back into service. One of the biggest 
railway problems since the United States entered the 
war on December 7, 1941, has been that of troop 
American railroads, during the first six 
months of 1942, moved 5,250,000 soldiers, some of the 


|troop trains going from the Pacific to the Atlantic 
| coast, 


or vice versa. The handling of this heavy 
traffic has been facilitated by the many changes 


| brought about in American railroad practice since the 


| 1914-18 World War. 


|fuel requirements by another 8 per cent. 


United States Secretary of | 


} 
| 





At the close of that war, super- 
heaters were being installed on American locomotives, 
which reduced fuel consumption by over 20 per cent. 
Between 1922 and 1925, another improvement was 
made by fitting feed-water heaters, which reduced 
Tender 
capacities have increased to 20,000 gals. of water and 
7,000 gals. of fuel oil, or 27 tons of coal, as against 
10,000 gals. of water and 4,200 gals. of oil, or 18 tons 
of coal, in the previous war period. This has permitted 
engines to make much longer runs without stops, so 


| that passenger engines now often travel 1,000 miles 


or more, and some as much as 1,600 miles, without 
| halting except to load and unload freight and to take 
on and discharge passengers. In addition, the turn- 
round period after a locomotive has finished its run 
has been reduced from the 8 hours allowed a few years 
ago to as little as 15 minutes in many big railroad 
terminals, where a score of men may be employed 
simultaneously to service a locomotive. 
During recent years, the transportation of goods and 
ers by motor trucks and ’buses has increased 
greatly in the United States, as in most other countries ; 
but the railroads are still moving many times the 
amount of freight transported by road. The latest 
traffic returns show that in the United States, in 1941, 
goods transport by road totalled 44,227 million ton- 
miles, compared with 477,500 million ton-miles by rail, 
which compares with 38,459 million and 375,285 million, 
respectively, in 1940. The number of passengers carried 
one mile by railroad in 1941 was 29,435 millions, as 
against 23,826 millions in 1940. Travel by motor ‘bus 
totalled 25,650 million passenger-miles in 1941, as 
against 21,000 million in 1940; and private auto- 
mobile travel amounted to 501,000 million passenger- 
miles in 1941, as against 498,000 million in 1940. 


| that the man-days lost by strikes during the first seven | Travel by domestic airlines also increased greatly in 


months of 1942 totalled, in January, 46,000; 
February, 119,000; in March, 167,000; in 
| 170,000 ; in June, 255,000 ; 


in May, 137,000 ; 


in | comparison with the 1940 figures, 1,370 million pas- 
April, | senger-miles being recorded in 1941. 
and | was 1,041 million passenger-miles. 


The 1940 figure 
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Rear-Admiral H. L. Vickery, of the United States 
Maritime Commission, stated early in August that the 


American shipbuilding programme was making sufli- 
cient progress to produce the 24,000,000 tons of mer- 


chant ships that President Roosevelt wants before the | by members of the Government. 
The official figures for ship construction | tions in the House of Commons, Sir Kingsley Wood, 


end of 1943. 


show the following results during the first seven months | the Chancellor of the Exchequer, said that the Govern- 
In January, the output was 16 ships, totalling | ment considered that the stabilisation policy set out 


of 1942. 
197,628 tons ; 
March, 26 ships, 291,632 tons ; 
tons; May, 57 ships, 619,779 tons; June, 67 ships, 
748,154 tons; and in July, 71 ships, of 790,300 tons. 
Thus, the totals for the seven-months period is 299 
ships, of 3,338,674 tons. The July total is believed to 
establish a new world record for merchant ship con- 
struction by any nation, according to Rear-Admiral 
Emery S. Land, chairman of the Maritime Commission. 
The July deliveries included 52 of the 10,500-ton 
Liberty ships, eight cargo carriers for Great Britain, 
six large tankers, two ships of the C.1 class, two vessels 
of the C.2 type, and one large Great Lakes ore carrier. 
To meet the 8,000,000-ton production goal set for 1942, 
the American shipyards must produce 932,000 tons 
monthly for the last five months of 1942. Although 
the rates of production listed would show very encour- 
aging progress, the sinkings during recent months by 
Axis submarines along the eastern seaboard of the 
United States are believed to have exceeded the 
launchings. No figures are available of the total 
tonnage lost during the past few months, but the 
United States War Shipping Administration admits 
that the sinkings are still serious. 

As a further offset to the losses of American ships 
by submarine action, the United States will build a 
number of sailing vessels in the shipyards of the 
South American republics. This work is being carried 
out under a plan developed by Mr. Wayne C. Taylor, 
United States Under-Secretary of Commerce, and the 
work will be handled by the office supervised by Mr. 
Nelson A. Rockefeller, Co-ordinator of Inter-American 
Affairs. The ships will be owned by the Inter-American 
Navigation Corporation, to which the United States 
Reconstruction Finance Corporation has agreed to 
lend 10,000,000 dols. for their construction. 
will be built largely of native timbers and much of 
the iron and steel parts will be manufactured from 
scrap in foundries and machine shops in those countries 
where the ships are to be built. Small auxiliary 
engines will be fitted. The sailing ships will be used 


in February, 26 ships, of 289,549 tons ; 
April, 36 ships, 401,632 


mainly as feeders to the larger ocean-going vessels, | 
though, in some cases, they will operate on regular | 


routes to relieve the larger vessels for more urgent 
war work. 

What is believed to be the largest drawing press 
ever built has been completed for the Weber Showcase 
and Fixture Company at Los Angeles, California. The 
machine weighs 250 tons, and is supported on a 390-ton 
reinforced-concrete base. The press is to be used to 
produce cowl ventilators, the largest of which weigh 
13 tons, for the 10,500-ton Liberty ships. The punches 
and dies are of hand-ground Meehanite cast iron. The 
cowls are made in eight shapes and the number of 
operations is reduced to ten, including five welding 
operations. The press has H-section columns, struc- 
tural steel taking the place of the forgings normally 
used. Three hydraulic pumps operate the top platen, 
two being used for the down stroke, and one for the 
return. The platen, which applies a pressure of 
1,100 tons, starts downward at the rate of 5 ft. per 
minute, slowing to 3 ft. and then to 2 ft. per minute 
and, at the end of the thrust, travels at the rate of 
2 in. per minute. The construction of the press was 
completed ten weeks after the drawings were made by 
the Hydraulic Press and Engineering Company. The 
Emsco Derrick and Equipment Company fabricated 
the base, turned the rams and welded the top member. 
The Los Angeles Shipbuilding and Drydock Corpora- 
tion did part of the machining and the Western Pipe 
and Steel Company rolled the large cylinders from 
heavy sheet steel. 

Early in August, it is reported, machine-tool builders 
in the United States were producing 1,000 tools daily 
for the war factories. The output for each of the 
twelve months of 1942 is expected to exceed the 
entire normal yearly output in peace time. The 95,000 
first ordered for America’s original 
defence programme were built and delivered within 
eight months. In normal times, the output of the 
industry was about 25,000 machines a year, although, 
in the depression years, 1931 to 1934, the figure fell to 
an average of only 7,500 machines a year. In 1940, 
however, the total rose to 112,500, and in 1941 to 187.500 
machines. It has been stated by Mr. Robert P. 
Patterson, Under-Secretary of War, that machine tools 
ef the value of 1,380,000,000 dols. are being turned out 
annually. Moreover, improved design has increased 


machine tools 


machine-tool efficiency to one-third to one-half more 
than it was in 1930, so that the present metal-cutting 
capacity is some 16 times the peak figure attained 
during the 1914-18 war. 





The ships | 
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— Man ——— oo ne 
LABOUR NOTES. felt,” he continues, * that wage payments are not being 
determined in relation to the value of the work put in, 
IMPORTANT statements on the subject of the control | but rather on the basis of sex. So great is this fooling 
| of prices and wages were made in Parliament last week | that it is obvious that unless there is a change of out |ook 
Replying to ques-| in the approach to this question, the feeling of frustra 
tion that is in the minds of women war workers jj] 
seriously affect the speed and tempo of the war effort T 
In other words, women must receive equal pay for od 
| in the White Paper of July, 1941, had proved effective | equal work with the most liberal interpretation of this ‘ 
| hitherto in checking inflation. They would desire to principle. Nothing short of this will be satisfactory or oth 
| continue to rely on those concerned with wage negotia- | give that feeling of fairplay which is indispensal|. to of ‘ 
tions in industry, and on arbitration tribunals, to/| securing the maximum effort.” a 
handle claims for wage alterations with a full sense of » In 
the responsibility which they shared for safeguarding d 
| national and, not merely sectional, interests. If that In July last, a deputation from the London Ma«‘er ot 
sense of responsibility were to break down, the price | Builders’ Association put before the Minister of Works Cor 
stabilisation policy, which had so far been success-| and Planning several considerations affecting s1)l| - 
fully maintained, would become impossible and the | and medium-sized firms. In a letter which he has now P . 
Government would have to reconsider the position. sent to the Association, Mr. Hugh Beaver, the Director tos 
= General of the Ministry says :—** It has been laid down thi 
that no firm, having in hand work to the value of more re 
In the course of a debate on the subject in the House | than 60 per cent. of its average annua! turnover, wil! the 
of Lords, the Lord Chancellor said that the Government | be eligible for Government work until the value of work th 
thought that every effort should be made to maintain | in hand is less than 40 per cent. In regard to the do 
collective bargaining. They were paying the closest | smaller, medium-sized contracts—that is, uniler 14 
attention to the difficulties and shortcomings which | 25,000/.—the Works and Buildings Emergency Organi a 
arose, but they felt that it would be unwise, and might | sations are consulted in the drawing up of tender list; Re 
well be disastrous, to abandon the policy of the White th 
Paper without sufficient cause and to throw the direct ; 19 
responsibility for fixing wages on the State and a ** When all is said, however,’ Mr. Beaver continues, af 
| Government Department. The system we were using | “ there are certain inescapable facts ; the total amount ot 
| had been built up over many years and was almost an | of new work and the total amount of labour are now oh 
integral part of our social and industrial structure. He | not more than 60 per cent. of the normal. All repair, 
did not think it was possible to say that the wages | alteration, maintenance and private work has inevitably th 
policy which had been followed, and had produced | been drastically reduced. Very little of the present 
such manifest benefits to the community in the way | programme lies in the London area. For all these 
of industrial peace, was fit for the scrap heap. | Teasons, the members of your association are particularly 
affected. The question remains as to how the industry 
— is to face the contraction that must become increas 
None of us knew, Lord Simon went on to say, if it | gly severe as soon as the present programme is com 
would survive the strain of a protracted war. He pleted and when the demands of the Forces for man 
would like every man to make every possible effort | POweT become more insistent. This is a matter that 
to preserve it, and to see that it functioned fairly in a | Tequires the industry's close study, as it is already 
responsible way. The Government had no intention | Teceiving that of the Minister. 
light-heartedly of abandoning the system or of under- _ 
be ong 
_— ” naaae It is stated that the General Council of the Trades 
| Under the powers vested in it by the Anti-Inflation Union Congress have made representations to the Home 
Law, the United States Government is following almost | Office on certain points connected with compensation Pi 
exactly the opposite course—in respect, at any rate, of for accidents. They expect, as a result, that provision 
wages. Orders have been issued, stabilising the prices | Will be made for the protection of the position of 
| of 90 per cent. of the nation’s food, controlling the rents | Widows on war work, whose husbands may be killed at 
| of every house and flat, and fixing “ ceilings ” for wages | work, and also for the protection of people whose 
and salaries which must be adhered to unless otherwise | Compensation for partial incapacity may be affected 
ordered by the Director of Economic Stabilisation. | by wage fluctuations. Other matters, such as an \ 


increase in the basic amount of compensation, better 

| provision for dependants, and extension of this pro 
vision to female workers under the 1940 Act are also 
under consideration. 


The Director of Economic Stabilisation is Mr. James F. 
Byrnes, a former member of the Supreme Court. 


In the course of an explanation of his plan for the 
mobilisation of woman-power, the Director of the 


: ae : : . : : he report present to, an by ears 
Canadian National Selective Service pointed out The report presented to, and adopted by, this year 


; |}congress of the South African Trades and Labour 
recently that there was no intention to apply coercion ; oo 
° . : . Council, contained an interesting reference to the 
he was convinced that women would respond to the : 
question of the organisation of African workers 


appeal. When he spoke of putting women into 
industry, there was no intention of bringing women in 
by one door and forcing skilled men out by another. 
An employer who utilised the Selective Service regula- 
tions as a means of replacing men with women merely 
for the sake of having the same work done at lower cost 
was acting entirely contrary to the principles of these 
regulations. The important thing was to get the 
breadwinners working first, then the women who could 
work full time, and then, when it became necessary, 
the women who could work part time. 


* Urbanised *’ Africans, it is stated, are becoming more 
and more conscious of the advantages offered by the 
establishment of trade unions of their own. Most 
their unions are now led exclusively by experienced 
African negotiators, and whatever advice they need 
| from European trade unionists is at all times promptly 
given. The increase in the number of native trade 
unions is not, it is admitted, as rapid as might, not 
unreasonably, be expected, but that, it is explained, 

| not due to any lack of interest on the part of either the 
Africans themselves or their European collaborators. 


f 
” 


Mr. Arthur Deakin, the acting general secretary | 
of the Transport and General Workers’ Union, con- 
tributes an interesting article on the subject of women 
war workers to the October issue of the organisation’s 
Record. “** Fairplay for our women workers ” he 


The average African, the report continues, who enters 
industry as a newcomer is usually “raw” and not 
sufficiently intelligent ér schooled to appreciate the 
value of collectivity. Coming from areas where wayes 
are mere pittances, they are, at first, impressed by t/ 
wages paid to them in the big towns. t! 
realise that their earnings do not permit them to | 
much clothing and good food—-which, according to th 
observations, the European has in abundance 
presently they hear about a group of fellow work: 
who have succeeded in obtaining small 
wages. It dawns them that as individuals th« 
have little chance of getting a few shillings more, fo 
their employer can easily get other native workers 


is, 
says, urgently necessary to the successful prosecution 
of the war. They are, he submits, doing a grand job 
of work. “ But,” he continues, “to those who have 
eyes to see and ears to hear, it will be apparent that 
just below the surface there is a growing discontent in 
the minds of our womenfolk that they are the subject 
of what virtually, a sex discrimination. Trade 
union agreements made in the rush days following the 
collapse of France when it became an urgent necessity 
to intensify our war production—designed to mobilise 
every pair of hands and bring-into use the productive 
effort of all, have not been interpreted in the manner 
intended. The proverbial coach and horses have been 
driven through those agreements.” 


Soon M 


} 
are 


imcreases 


is, on { 


sriefly,”” the report declares, ** the task of Africa 
trade unionists is to inculcate into the minds of simp 
honest people the doctrine of collective representatio: 
for better wages and conditions and that contribution 
are necessary to enable the carrying out of such essentia 
“ Re-adjustments,"’ Mr. Deakin admits, “‘ have been | representation. It is pl it is added, 


leasing,” ‘to not 
made in some cases, but dissatisfaction is rife. It is the increasing progress in that direction.” 
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SIR CHARLES PARSONS AND 
MECHANICAL GEARING.* 


By Dr. 8. F. 


(Continued from page 278.) 


Dorey. 


Tue first vessel to be fitted with double-reduction 
yearing, as shown by the records of Lloyd’s Register | 
of Shipping, was the S.S. Pacific, of 6,000 gross tons, 
completed in 1915 by the Union Iron Works Company | 
of San Francisco, the machinery installation being con- | 
structed by the General Electric Company, New York. | 
In this country, the first vessel fitted with double- | 
reduction gearing was the S.S. Somerset, of 9,770 gross | 
tons, built in 1918 for the Federal Steam Navigation 
Company; @ single-screw vessel of 4,500 shaft horse- | 
power with propeller running at 85 r.p.m. The gearing | 
was of the “ interleaved ” type, and the main particu- 
lars were as given in Table I, below. The gears in 
this vessel were in service until 1933, when they were | 
reconditioned, the secondary gears then being cut with 
the all-addendum tooth. The success of the gears in | 
the Somerset led to the gradual introduction of the 


double-reduction system up to 1922-23, when over 
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United States the “ floating frame’ type of gear was | 
Parsons, on | 
the other hand, maintained an uncompromising adher- | 


suggested as a solution to the trouble. 


ence to the rigid-frame type of gear, and held that 
gear-cutting inaccuracies should be reduced to a 
minimum, attention being paid to alignment and the 
maintenance of the necessary stiffness of the second- 
reduction pinion shafts. Development since that date 
shows how right Parsons was and that, no doubt, he 
realised well the effects of increased inertia of the 
pinion shafts already mentioned. Measurements have 
been made by Mr. Forsyth, on my staff, of the shuttle 
action of the second-reduction pinion shafts, port and 
starboard, in the case of a gear in which failure of the 
second-reduction pinions had occurred twice. The 
shuttle action was measured under ordinary running 
conditions, and was almost identical on the port and 
starboard sides, indicating errors in the main wheel. 
The wheel was re-cut and no 
experienced with these gears. It is interesting to note 
from this example that it was the second-reduction 
pinions which failed as a result of the inaccuracies in 
the main wheel. 

As regards the “* floating frame,” it has been definitely 


further trouble was | 


obtained without a final heat-treatment subsequent to 
the cutting of the teeth. 

Turning now to the material of gear wheels: the 
original construction adopted by Sir Charles Parsons 
in the case of the Vespasian, namely forged-steel rims 
shrunk and pinned on a cast-iron centre, is stilf in the 
main that adopted in the merchant service, although 
cast-steel or bolted-plate centres are preferred in naval! 
work. For the rims, which are usually of rolled or 
hollow-forged censtruction, it is a first requirement to 
use a material which can be readily forged, having a 
moderately high tensile strength and good ductility, the 
necessity for hardness and high fatigue strength being 
less than for the pinion material for the reasons already 
stated. 

For the purpose of comparison, particulars of the 
materials used in the gearing of the Vespasian are 
shown in Table II, together with typical present-day 
specifications for materials of pinions and wheel rims. 
The pinion forgings are made with sufficient material 
on the portions from which the teeth are cut to allow 
2 in. on the diameter being removed before heat-treat- 
| ment, and leaving about 4 in. on the diameter for the 
machining of all surfaces after heat-treatment. In 


1,000,000 shaft horse-power had been fitted in this | established that excessive elasticity in conjunction with | the case of naval gears, the forging is heated to 850 deg. 


country. 
Register indicate that owners showed a preference for 
the single-reduction gear. In the United States, by 


Subsequently, however, records from Lloyd’s | gearing can, with the incidence of resonance, set up| C., quenched in oil and tempered at 600 deg. C. 


resonant vibrations leading to excessive gear loads and 
excessive noise from the gear, and there seems little 


The 
time taken to raise the forging to the required tem- 
| perature should not exceed half-an-hour. The figures 


1921, over 2,000,000 shaft horse-power had been fitted | doubt that Parsons’ adherence to rigid-frame gears was | given indicate that fundamentally very much the 


: - : on : | 
with double-reduction gearing in about 750 ships, 


other vessels built up to this period being fitted with | 
single-reduction gearing. 
It seems true to state that one of the difficulties with | 





thoroughly justified. While the application of double- 
reduction gearing to slow-speed merchant vessels in 
this country since about 1923 has not fulfilled the early 
expectations, it is probable that, in the main, this must 


same types of materials are used for mechanical gears 

to-day as were adopted by Parsons in the Vespasian. 
In connection with the use of nickel-steel forgings for 

| pinions, it may be mentioned that some troubles were 


the double-reduction gear is the heavy mass concen- | be attributed to the increased economy obtainable with experienced in the post-war years of 1921-22 due to the 


TABLE II.—MATERIALS USED FOR MARINE GEARING. 





Mechanical Properties 


Chemical Composition. per cent. 














. Type of Ulti- , Heat- 
Part Specification Material. mate Elastic Yield Elonga- | Reduc- ssod Treatment 
Tensile Limit Point tion, tion in 3 Bend . . a 
om. o a1 Impact.) >, c. Si Mn. 8s. P. Ni. Cr. 
Strength.| Tons per) Tons per} (2 in.) Area, | ft-lb Test 
Tons per) sq. in sq. in per cent.| per cent winite's 
Sq. in 
~ is — is 4 ] 
8.5. Vespasian Forged Ni-Cr 33-8 9-3 19-8 34 66 0-16 0-13 0-461 0-019 0-018 3-46 0-53 Annealed 
steel 
Pinions | = - a RE — - — a 
Typical modern | 34 per cent. Ni 40 24 20(L.) 35 * 0-24 0-25 0-50 | 0-04 0-04 Normalised 
specification steel min min min. min. 180 deg. to max. to max. max. 
L. & T (L. & T.)| 16(T.) (L.) (L. & T.)}| 0-35 0-30 
min. 
8.5. Vespasian Forged Carbon 0 | 
steel to | 
Wheel F — ees 
Rims Typical modern | Rolled Carbon $1 26 ‘ 180 deg ; Normalised 
specification steel to + 


+ Bend test—1 i 


* Bend test—} in. by 2 in. over ? in. radius 


Note 


tensile strength 36 tons per square inch, yield point 20 tons per square inch, elongation (2 in.) 22 per cent., reduction in area 40 per cent.. 


r normalised and tempered 


trated at the secondary pinions, such mass being due to 
the first-reduction wheel being rigidly attached to the 
same shaft. Axial movement of the secondary pinions 
necessitated by gear-cutting inaccuracies involves much 
higher inertia loading than is the case with the primary 
pinion having an adjacent flexible coupling. The 
troubles which arose in the early days with double- 
reduction gearing were mainly those connected with 
excessive pinion wear, particularly that of the second 


TaBLe I.—‘earing Delails of S.S. Somerset. 


ist Reduction. 
Two wheels, 59-827 in. p.c.d., 277 teeth. 
H.P. and I.P. pinions, 8-423 in. p.c.d., 39 teeth. 
L.P. pinion, 12-527 in. p.c.d., 58 teeth. 
Width of face, H.P. and I.P., 16 in. 
o L.P., 21 in. 
Cireular pitch, 0-678527 in. 
Helical angle, 30 deg. 46-3 min. 
Hob, ,'y in. lead. 
Pressure angle, 16 deg. 36-9 min. 
2nd Reduction. 
One wheel, 111-875 in. p.c.d., 305 teeth. 
Two pinions, 22-742 in. p.c.d., 62 teeth. 
Width of face, 32 in. 
Circular pitch, 1-152349 in. 
Helical angle, 29 deg. 57-0 min. 
Hob, 1 in. lead. 
Pressure angle, 16 deg. 35-7 min. 


reduction. The remedies suggested for obviating this 
trouble were to reduce the load per inch face width in 
of double-reduction gearing, while in the 


the case 





* The 7th Parsons Memorial Lecture, delivered at a | 
eeting of the Institute of Marine Engineers, held in| 
mdon on Wednesday, September 16, 1942. Abridged. 





n. square over gin. radius. { Carbon content as required to give mechanical properties. 


In American practice for shrunk rims of Ist and 2nd reduction wheels, the carbon content and ultimate tensile strength are somewhat higher, a typical specification being as follows : 


the heavy-oil engine rather than to inherent lack of 
reliability in the double-reduction gear. 

It is a remarkable fact that the materials originally 
selected by Sir Charles Parsons for the gearing of the 
Vespasian were substantially identical in physical 
properties with those which are in general use to-day, 
and this in spite of the enormous strides which have 
been made in the progress of the science of metallurgy 
during the past 30 years, more especially as regards 
alloy steels and their heat-treatment. That the original 
materials used have been shown now by long experience 
to meet the exacting requirements of gearing bears 
eloquent testimony to the sound judgment and engineer- 
ing “instinct which characterised Parsons in every 
phase of his work. 

The properties of materials which experience has 
shown to be necessary in mechanical gears may be sum- 
marised as follows. For pinions, it is necessary to 
have satisfactory tensile strength to prevent fracture of 
the teeth at the root ; sufficiently high yield strength to 
minimise the danger of permanent deformations which 
might arise from abnormal conditions of loading due 
to impact, vibration, misalignment or other causes ; 
adequate ductility to assist in the more uniform dis- 
tribution of stresses; an appropriate degree of hard- 
ness to give resistance to wear; and fatigue strength, 
not so much to withstand the root stresses in the teeth 
as to enable the tooth flanks to resist the repeated 
application of high surface stresses. These latter 
qualities are particularly important in the case of the 
pinion material, since the surface stresses are higher, 
consequent upon the smaller radius of curvature of 
the pinion teeth relative to those of the wheel and, 
further, since the number of applications of load may 
be anything from six to 12 times as great as on the 
wheel teeth. 
main gears is that the necessary properties should be 





A further important requirement for | 


Ultima « 


Brinell hardness number 160-190. Heat-treatment : anneale? 


cracking of nickel-steel pinions. It was at first thought 
that this was brought about by contraction stresses 
in quenching and tempering, but it is probable that the 
troubles experienced were initiated by defects in the 
material which showed itself particularly liable to 
develop hardening cracks. Whatever the true cause 
may have been, it may be noted that since then the 
great majority of nickel-steel pinions for the Mercantilc 
Marine have been normalised only, although for naval 
gears the oil-hardening and tempering process has been 
continued. A very important point with regard to 
the material of pinions is the amount of discard to be 
removed from the ingots before forging. In average 
practice to-day, at least 40 per cent. of the total weight 
of ingot is removed from the top end and these pro- 
portions are usually sufficient to ensure freedom from 
piping and segregation. A further precaution against 
the occurrence of such defects is the boring of the 
pinion forging for its whole length prior to heat-treat 
ment, and this has the added advantage of promoting a 
more homogeneous structure, particularly in pinions 
of large diameter in which mass effects may be impor- 
tant. 

As regards alternative materials for gear wheels, in 
some cases, particularly in American practice for second- 
reduction gears, the wheels are steel castings without 
special rims. Among the advantages that are claimed 
for this material are :—{1) improved physical pro 
perties can be obtained as compared with rolled 
material, particularly as regards hardness; (2) reduc- 
tion of strength due to the occurrence of blow-holes or 
cavities in well-designed steel castings is less serious 
than if the same flaws were rolled out in the form of 
cleavage planes from ingot castings; (3) internal 
stresses in large castings can be eliminated by annealing 
and normalising, whereas with shrunk rims internal 
stresses arealways present, and, further, the distribution 














Fie. 1. 


if shrinkage grip is never uniform around a solid centre ; 
and (4) reduced weight and cost. For such 
astings, it is usual to employ a carbon content of 
between 0-20 per cent. and 0-35 per cent. with the 
wdidition of from 0-40 per cent. to 0-60 per cent. of 
molybdenum It is claimed that molybdenum confers 
increased hardness while reducing mass effect in heat 


steel 


treatment, and improves the machining qualities of 
the casting. The physical properties of a cast carbon 
molybdenum steel would be ultimate tensile strength 


vield point 20 tons, elongation (2 in.) 22 per 


31 tons, 
ent., reduction of area, 35 per cent 

The first two gear-cutting machines were installed 
n the works of the Parsons Marine Steam Turbine Co 
in 1910. These were “ solid table’ hobbing machines 
and, judged from present-day standards, the worm 
periodic error in the gear was somewhat pronounced, 
amounting, as stated by Parsons, to a double-amplitude 
of 0-004 in. Making use of a microphone and oscillo- 
graph, Parsons established that the noise frequency 
corresponded to the number of teeth in the worm wheel 
f the gear-cutting machine multiplied by the revolu 
tions of the wheel. By 1913, Parsons had introduced 
his ingenious ** creeping-table ’’ machine and there is 
little doubt that even to-day the advantages to be 
gained by the use of this machine, together with those 
accruing from the provision of longitudinal freedom 
given by a flexible coupling, have made the best con- 
tribution towards the reduction of gear noise. 

In the case of gears cut on solid-table machines, the 
predominant frequencies in the noise are: (1) tooth 
contact frequency ; (2) worm wheel tooth frequency ; 
3) tooth frequencies of the worm wheel of previous 
hobbing machines used in the manufacture of the gear- 
cutting machine which cut the gear; and (4) feed-screw 
periodic, due to one revolution of the feed screw. 
Frequencies under (3) have been spoken of as the 
‘hereditary taint,” and actual noise analysis has 
definitely established the truth of this statement. The 
tooth contact frequency is given by the rate at which 
the teeth run into mesh. 

The worm wheel frequency results’from a periodic 
error in the worm, with its abutments, used for driving 
the work table. This results in a periodic motion of 
the table superimposed on its mean rotation during 
gear-cutting. It is obvious that, on a helical gear, 
such periodic movements will give rise to undulations 
along the tooth faces. Furthermore, it can be seen 
that the crests and troughs of such undulations from 
tooth space to tooth space will lie in the same axial 
plane. With a worm error of the order mentioned 
by Parsons of + , in., the meshing of the teeth 
curs more like a spur gear having the same number 
of teeth as the wormwheel of the gear-cutting machine. 
The advantages of the helical form are thus lost. In 
a single-helical gear, the undulation gives rise to a 
torsional and axial vibration of the gear wheel. With 
the double-helical gear, the vibration is again torsional 
and axial, but the magnitude depends upon the phase 
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relation of the undulation on the two helices. The 
magnitude of the movements may be greatly increased 
by the incidence of resonance in the case of gea 
rigidly connected to mass-elastic systems. As a result 
of such resonance, tooth loads can easily exceed the 
fatigue strength of the teeth and failure occurs. The 
resonance is also invariably associated with intense 
or “ harsh” Nor is it a matter of coinci- 
dence that resonance occurs There are present many 
torsional and axial frequencies in the range of fre 
quencies which may be excited by gear-cutting ir 
a rigidly coupled system, 
when both mass and elasticity of shafting are taken 
into account Parsons’ idea of introducing a flexible 
coupling between the pinior and turbine did much 
towards eliminating the danger of resonance and con 
sequent heavy tooth loading. Although the main 
gear wheel was rigidly coupled to the line shafting, 
the forces exerted on the wheel, due to the “* shuttle ” 
action of the pinion, were greatly reduced by the 
pinions being flexibly connected 

The undulation introduced by 
gear-cutting machines can now be accurately measured 
by an instrument developed at the National Physical 
Laboratory by Dr. G. A. Tomlinson of the Metrology 
Department. The wave length of the undulation due 
to the worm error in a solid-table machine is given by 
the formula : 


gear noise 


accuracies in the case of 


periodics in the 


where A wavelength in inches, 6 spiral angle, 


n number of teeth in the gear, m number of teeth 
in the worm wheel of the gear-cutting machine, and 
p circular pitch of gear. The feed-serew periodic 


generally gives a much shorter wavelength undulation 
than that caused by the worm error. Since the axial 
length is equal to one pitch of the feed screw, the wave- 
length along the tooth space is given by the formula: 
A pr sec 4, where p pitch of feed screw. The 
phase of this undulation is nearly constant round the 
wheel. The crests and troughs of these undulations 
may or may not lie in the same axial planes; in both 
the above respects, they resemble the cumulative 
worm wheel undulation of a creep gear. 
(To be continued.) 








CANADIAN GOLD MINERS IN BASE-METAL MINES. 
The Canadian advisory committee on man power for 


the mining industry, on which mine owners and mine / 


employees are equally represented, has formulated a 
scheme for diverting between 2,600 and 2,800 gold 
miners to the base-metal mines of the Dominion. As 
a commencement, 700 gold miners are being transferred 
to the works of the International Nickel Company, 
Limited, at Ontario. Further transfers of 
miners will be carried out gradually, to obviate dislocation 


Sudbury, 


of operations as far as possible. 
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RAILWAY BEARING METALS: 
THEIR CONTROL AND RECOVERY. 


By J. N. Braviey, A.R.S.M., B.Sc., and 
Dr. Hven O' Nery, M.Met 


\ railway organisation may require to prock 
1.4) tons of white metal per annum for use on bearings 
subjected to a variety of working 
pressures. Furthermore, its policy 
to de-metal all worn 
sweepings, and renovate the alloys to standard spe 
fications prior to re-use. As an example, the 1939 
production cycle on the German State 
high-tin white metal was as follows 


conditions an 
will probably be 
bearings, recover borings and 


tailways for 


Per 
cent ent 
Old metal capable of 
re-use s1-4 
Metal from reclama- Borings, sweeping- 
tion works 6-1 dross 6 
tecovery loss 0-2 
“Foundry and works 
New metal to make losses 11-7 
up ‘ 12-5< Losses by mixed bor- 
ings -o 
\ Unie ntioned 0-2 
oo-o 


In all these operations, questions of contro], com 
position, and economy are naturally to the forefront 
In view of the present stringency regarding the use of 
tin and the desirability of adopting substitutes, it is 
hoped that the particulars given below will be of interest 
in connection with the utilisation of national supplies 
Up till recent years the four alloys specified in Table I, 
opposite, have been in use on the L.M.S. Railway. 
Microstructures of alloys IR and 2R, specially etched 
to reveal constituents in the matrix, are shown in 
Figs. 3 and 4. Fig. 3, of alloy 1R, shows the easily 
fusible network in the background, while Fig. 4. of 
alloy 2R, shows cuboids and a complex background. 
Mechanical tests of a bearing metal are most instructive 
when carried out at a normal working temperature. 
In railway axle-boxes this appears to be between 
60 deg. and 80 deg. C., though E. S. Pearce recorded 
115 deg. C. in the United States, and values as high as 
120 deg. C. are reached in automobile engine bearings. 
As an outside limit, it may, therefore, be desirable to 
know the mechanical properties of white metals at 
130 deg. C. 

Since there is a liability of extrusion effects at elevated 
temperatures and pressures, creep tests have been 
made of the four L.M.S. alloys. The test-piece chosen 
was a conical, unmachined casting about 0-66 in. high, 
with an apex angle of 120 deg. This has the advantage 


* Paper presented before the Institute of Metals, at 
the Autumn Meeting in London, on Wednesday, Sep- 
tember 23, 1942. Abridged. 
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ALLoy No. 


that geometrical similarity is maintained when de 
formation is performed by loading against the apex, 
and the results are truly comparable one with another. 
Mallock has shown that the hardness values given by 

4L : . 
P Re’ where d is the diameter of the deformed 
flat, are independent of the applied testing load, and 
this makes such values superior to Brinell numbers 
for reference purposes. A weight-and-lever mechanism 
pressed the specimen against a bearing plate with a 
load of 200 kg., the alloy being immersed in an oil-bath 
with thermostatic control at 130 deg. C. in one case, 
and automatic room-temperature control at 20 deg. C. 
in the other. 
was Observed on an Ames dial while the final Mallock 


hardness numbers after 21 days’ loading, when flow | 


had practically ceased, are reported in Table I. There 
is liable to be a slight zero error in recording absolute 
height, owing to imperfections of the conical point, and 





Specification Limits and 


The decrease in height of the test-piece | 
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AtLoy No. 2R. 


| axle-box may be impaired, and detachment of the 
| white metal will proceed steadily if the adhesion is poor. 
| It is difficult during production to maintain proper 
| inspection as regards adhesion, for a simple chiselling 
| test is only very qualitative, and the French metal- 
| lurgist, G. Mahoux, reports that sounding tests can be 
| misleading. At the same time any specialised testing 
| rig leads to specialised and unrepresentative treatment 
| on the part of the workmen. 

For inspection purposes an impact adhesion test was 
| introduced on the L.M.S. in 1935, which uses carriage 
| and wagon bearings as samples, and measures the 

energy required to detach the layer of white metal 
|from prismatic test-pieces machined from the actual 
| bearing. These specimens, of 3 in. by { in. section, 
| are clamped in the vice of the Izod machine; Fig. 1, 
| opposite, illustrates two of them which have been 
|removed by drilling and then tested by impact. A 
| special striking shoe is arranged to rest on the Izod 
|anvil and engages the thick white-metal layer at a 
| distance of in. above the junction with the bronze. 
| Many railway bearing linings have hitherto been rather 
thick, and the test would require adaption for thinner 
|metal. With ¥-in. deposits, a specimen, | in. by  in., 
| is machined with a horizontal step of 4 in. at the inter- 
| face, and the tool of the striking shoe then rests on 
this step. Any machined ridges or grooves in the 
bronze are arranged to be parallel with the direction of 
movement of the Izod pendulum, and the ft.-lb. 
| required to remove the layer of white metal is recorded 
|as the impact adhesion value. Very good metalling 


reports satisfactory performance for railway work in| practice gives a test-piece from which the white metal 
the absence of hammering stresses and heavy loads. | cannot be detached, the shoe actually shearing through 


Apart from dangers of admixture in reclamation anc 
metalling shops, it appears that lead-base alloys coulc 
be employed to a considerable extent. 


Metalling Procedure and Bonding Tests.—Most of the 


bearing shells on the L.M.S. consist of a bronze, con 


faining tin 7, zine 4, and lead 3 per cent., which is 
Old bear- | 


machined prior to its first white-metalling. 
ings are de-metalled and degreased in trichlorethylene, | 


1 | the alloy rather than breaking it away from the bronze. 
1 | Poor adhesion leads to values of only 3 ft.-lb. or 4 ft.-lb., 
| and as a result of the experience gained it is considered 
| that this test should yield an average impact adhesion 
| of 23 ft.-lb., i.e., 30 ft.-lb. per square inch. Values 
obtained for certain experiments are given in Table II. 


TABLE II.—IJmpact Adhesion Tests. 





but are not re-machined. Where the highest grade of 
white metal, No. 1N, is to be employed, the tinning | 
might preferably be carried out with pure tin rather than 
with solder, in order to avoid the presence of the easily 
fusible lead-tin eutectic at the interface. ’ 


salammoniac or killed spirits, and then immerse the | 
shell for some minutes in a pot containing molten 60 per | 


TABLE I.—COMPOSITIONS AND MECHANICAL PROPERTIES.* 


Otherwise | 
the standard procedure is to pre-heat the bronze to] 4 
250 deg. to 275 deg. C., flux the surface with solid| ~ 








- | 
fallock Hardness } Young’s Modulus, E, 




















| ; Inter- | Impact 
Expt.) Description. —— y ——. 
y t “1D 
Alloy. anne, 55. 
| 
Metal 2R (60 per cent. tin) 
| on bronze— 
Tinning time 3 min. 2R 26, 30 28 
| . 7 min. ; 34, 118 = 76 
15 min. - 33, 38 36 
Sn 55 
B Proprietary tinning alloy { Pb ‘2 } 104,118 = 111 
i Sb 3 


| tria 


























llo “ <= . . , 
anny Examples, per cent {| Brinelt | (ks. per sq. mm.), | Limit of Ib. per sq. in. x 10-8, | C | Bearing without serrations, 
| No. 21 days’ load at: | Propor- | cast vertically .. ..| 2B 120 N.D.* 
ee lll = : tion- Transverse serrations, cast 
. 
| at 20 deg. | ality vertically Cs ; 120 ,, 
LMSJABLE| o. | cone Anti- ‘ager I 3 _| Ib. per l 
No No in opper mony Lead. | | 20 deg. C.|130deg.C.| sq. in, | 20 deg. C.|) 60 deg. C./130deg. C. D Lead-base (3R) metal on 
Pee SR etacke ek | | | bronze i“ - 37 
— 115 N.D.* 
6H LN si-n6 | 4-6 9-12 |o-2 max | | | 73 
85-0 5-00 9-73 0-26 28-0 10-9 2-02 | 1,500 | 7-7 | 70 4-6 a 
| | _ 
6s | IR ROSS 4-6 8-10 |5-0 max } | | | | | : . 
81-2 4-3 9-3 7 32-3 9-68 | 1-72 1.061 | 7:5 6-7 3-4 | * N.D. = white metal sheared but not detached. 
| ° eRe . 
6K oR 58-60 2-6 9-10 Diff | Fig. 1 also shows auxiliary apparatus for white-metal 
58-9 2-4 9-3 20-4 23-9 3-58 0-65 | low 4-8 43 | 1-0 | adhesion experiments. Bronze blocks, 3} in. by 2§ in. 
os — slid 4:9 | & 4:53 | 0-66 - | by 1} in., fit against a cast-iron chill having an internal 
3R 11-13 |1-O max.) 12-14 Dif | runner so that the white metal may be bottom-cast 
11-0 0-4 13-0 75-6 22-8 8-63 | 2-09 | 4.132 a3 | 42 | 2-9 against the vertical face of the block. Holes for taking 
—$—$—$____. a a | | thermocouples to measure the initial temperatures of 
* Chosen from results on somewhat similar alloys obtained under special conditions by J. W. Cuthbertson, J/. Inst. Metais, both chill and blocks are provided, and the latter are 
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the tests at 130 deg. C. were made on the specimens 
previously strained at 20 deg. C. The test-pieces | 
were cast from 400 deg. C. into a steel mould pre-heated 
to 200 deg. C. 

It was observed that the specimens 1R, 2R, and 2R 
(copper 6 per cent.), which all have their strength 
undermined by the presence of lead-tin “ eutectic,” 
suffer most from creep under the influence of pressure. | 
The lead-base alloy No. 3R is therefore superior to the 
60 per cent. tin alloy No. 2R in this respect. R. Kiihnel, | 
in Germany, has shown that an alloy of this lead-base | 
type offers better resistance to repeated impact than | 
does one of the 60 per cent. tin type, though H. Green- | 
wood’s results, obtained in this country, suggest that 
both have about equal resistance to pounding. Un.- | 
fortunately, the former alloy is much more prone to | 
segregation in thick bearings than is the latter. Arch- 
butt and Deeley, in their work, Lubrication and Lubri- 
cants, remark that lead-tin-antimony alloys “ are said 
to wear better than the tin-antimony-copper alloys 

. but they are less cool in running and therefore less 
suitable for high speeds.” On the other hand, a lead- 
base alloy containing antimony 15 per cent. and tin | 
5 per cent. has been found capable of continuing in 
service under increased temperatures to a greater 
extent than many tin-base bearing metals, and Fowler* 








* See Jl. Inst. Metals., vol. 31, page 3 (1924). 


| Chill temperatures : big-end chills 


cent. tin white metal (No. 2R) at about 375 deg. C. 
Large locomotive axle-boxes are not immersed in the 


bath, but stick alloy is applied and the temperature is | 


maintained at about 275 deg. C. The hot-tinned shell 
is next rapidly transferred to a pre-heated assembly of 
chills for metalling, and alloy is poured in from the 
pots, using the following temperatures :— 


Casting temperatures: No. 1N alloy 375 deg.—400 deg.C. 
IR 
2R 9» 
3R 350 deg.—380 deg. C. 
250 deg.—300 deg. C. 


other chills 100 deg.—150 deg. C. 


Experience has shown that pyrometers and visual | 
temperature indicators on white-metalling pots not | 
only require a good deal of maintenance, but are liable | 
to be ignored by workmen when pressed for time. “It 
was therefore recommended to the Chief Mechanical | 
Engineer that the gas-heated melting pots should be | 
thermostatically controlled, and this has been done | 
with satisfactory results. All engineers are anxious to | 
obtain good bonding between the anti-friction metal 
and the bearing shell, for inferior adhesion is said to | 
lead to excessive stressing of the white metal and a | 
liability to hot running. If oil under pressure obtains | 


| access to the interface through a fatigue crack or chain | 
of pores, heat conductivity from the white metal to the ! 





afterwards sawn up into impact adhesion test-pieces of 
standard sizes. For locomotive axle-box shells, where 
| the impact adhesion test would mean the destruction 
| of a large bronze casting, another procedure has been 
| devised which may similarly be applied to a proportion 
|of the shop output for control inspection purposes. 
This is illustrated in Fig. 2, opposite, and consists 
| of shaping away some of the lining so as to leave pro- 
| jecting square, 1 in. by 1 in., test-pads of white metal. 
| These are then sheared from the bronze by static load- 
| ing in a compression testing machine with the special 
| tool shown on the left. In the test illustrated, alloy 
1R, tinned with alloy 2R, gave the results shown in 
| Table IIT. 


TABLE III. 











T Shear Stress, | 
wg Tons Remarks. 
- per sq. in. | 
A 3-0 Sheared through white metal. 
B 2-6 9 *” - o 
Cc Nil No adhesion, though tinning appeared 


satisfactory. 





Although present practice with bronze shells is to 
apply metal to a machined surface, it is nevertheless 
possible to obtain reasonable results on metal in the 
cast condition. A preliminary abrasive treatment by 
grinding or sand- or shot-blasting may be applied but 
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particles of grit may become embedded in the surface 
of the bronze and projected oil may be forced into deep 
surface irregularities. Experiments in this connection 
were made with the test-blocks illustrated in Fig. 1, 
some of the surface area being machined and the rest 
being sand-blasted, and pickled for 10 minutes in cold 
acid. (2 vols. cone. sulphuric acid, 1 vol. cone. nitric 
acid, 1 vol. water) followed by washing in boiling water 
for 5 minutes and wire-brushing. 
hydrochloric acid could be used as an alternative, with 
subsequent neutralisation in hot 3 per cent. caustic 
soda solution, followed by washing. 
tests gave the results shown in Table IV. 


TABLE IV.—White Metal 1N on Bronze. 





Impact Test, 
Ft.-Ilb. per sq. in 


Condition of Bronze Surface rere ps 


Tested at | Tested at 
18 deg. C 100 deg. C. 








Machined ‘ 25 | 14 





Sand-blasted only 24 | 10 
Sand-blasted and pickled . 26 





In these days of substitutes, the value of grey cast 
iron as a shell for bearings should not be overlooked. 
Should the white metal run out, the iron backing has 
reasonably good bearing properties, since the flakes of 
graphite have been shown by electron diffraction to 
lead to a graphitic surface layer. The ferrite matrix 
of the iron will be harder than is desirable for some 
bearing purposes, and to this extent the use of hardened 
journals and lower speeds is recommended for continu- 
ous use against cast iron. In Germany during the 
war of 1914-18, a soft well-annealed hematite iron was 
used for machine bearings with success, and a Lanz 
pearlitic cast iron is also said to give good results as a 
substitute for bronze. Archbutt and Deeley also report 
that cast iron is suitable for bearing shells. When such 
shells have to be metalled, the bonding obtained is 
inferior to that produced on machined bronze, and 
according to R. T. Rolfe is reduced by previously 
machining the iron. He recommends drilled peg holes 
to ensure firm anchorage, and quotes Wohlert to the 
effect that an alloy of two parts 50 : 50 solder and one 
part zine should be used for tinning. An improved 
procedure is preliminary anodic etching, followed by 
copper plating and tinning. 

Most practice takes care to secure good bonding, but 
caution should be used in explaining away a defective 
railway bearing solely on the grounds of poor adhesion. 
For thick deposits of white metal the following evidence 
must be considered. In the first place, a zinc-base 
alloy successfully employed on the old Caledonian 
Railway was applied to pocketed axle-boxes, big-end 
bushes, etc., without any tinning operation or bonding. | 
Secondly, the Swedish Railways consider that bonding | 
is umnecessary in carriage bearings. Unmachined 
bronze shells having two transverse, tapered, dove- | 
tailed grooves, together with a specialised keying section 
at each end, are found to be sufficient to hold the thick 
white-metal lining, and tinning is not performed. | 
Thirdly, the carriages and wagons of the German rail- | 
ways use lead-base alkali-hardened bearing alloy which | 
does not bond with the shell but is retained by two 
parallel dovetailed keying grooves, together with an| 
undercut section at each end. Incidentally the German | 
railways have recently used a lead-bronze for large axle 
and connecting-rod bearings on locomotives; while 
for carriages, a copper-lead alloy containing 25 per cent. 
to 30 per cent. lead (1-5 per cent. zinc and 0-2 per cent. 
iron tolerated) is used on galvanised steel bearing shells 
which carry special ridges to prevent rotation of the 
lining. 


(To be continued.) 





SHIPBUILDING IN CANADA.—The Canadian Ministry 
of Munitions announced recently that fifty 10,000-ton | 
ocean-going cargo vessels have been built and delivered 
during the first nine months of 1942. 


TREFOREST SCHOOL OF MINES.—The Calendar of the 
School of Mines and Technology, Treforest, Glamorgan, 
for the 1942-43 session, has recently come to hand. The 
School provides full-time courses in mining, civil, mech- 
anical, electrical and chemical engineering leading to 
the Joint Diploma in Mining, the London University 
B.Sc. (Eng.) degree, and other examinations. Part- 
time day courses are also available for colliery managers, 
surveyors, mechanics, electricians, technical chemists and 
gas engineers. Evening courses are provided in various 
mining and commercial subjects and in engineering 
and building, and students are prepared for the National 
Certificate examinations in engineering, building and 
commerce. The Calendar, which is obtainable from the 
Principal, contains detailed syllabuses, time-tables, and 


particulars regarding fees, etc. 





Cold 33 per cent. | 


Impact adhesion | 
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*“* ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


is stated in each case; where none is mentioned 
Specification is not illustrated. 


Where inventions are communicated from abroad, the 


The number of views given in the Specification prapengs 


| 


Names, etc., of the Communicators are given in italics. 
Copies W S ions may be obtained at the Patent 
Office es Branch, 25, Southampton Buildings, | 


), lane, London, W.C.2, price 1s. each. 
The date of the advertisement of the eopeptanes of a 
| Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word “* Sealed "’ is appended. 


A ny P person may, at any time within two months from the | the manufacturer. 


date of the advertisement of the acceptance of a C Yomplete | 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


LIFTING AND HAULING APPLIANCES. 


545,541. Travelling Crane. Geo. W. King, Limited, 
of Hitchin, and D. M. King, of Hitchin. (5 Figs.) 
11, 1941.—This invention relates to automatic stop 
| means for trolleys arranged to run on travelling cranes 
and hoists. Of the two cranes 10 and 11, only the 
adjacent co-operating portions are shown. 
are arranged transversely of a workshop and provided 
with wheels, by which they are supported on overhead 
gantries so that the cranes may be moved into alignment 
with each other, the cranes when in alignment con- 


stituting a track for a trolley carrying lifting gear. | 


Integral with the inner end of each of the cranes is a 
bracket 12, 13, 
which is forked 


to embrace the central web 
respective cranes. These two arms extend downwardly 
within the trolley runway channels and they are pre- 
vented from moving out of this position so 
the cranes are out of alignment, 
trolley from running off the end of either crane when the 
other is not in the correct position to receive it. When 
the cranes are properly aligned, means are provided for 
releasing the stop arms 16, 17 to permit a trolley to 


pass from one crane to the other. Pivoted on to 





Fig.1. - 























each bracket is a stop arm actuating lever 20, 21, 


the 


| 


|2 and the 
includes a 


March | 


Oct. 9, _1942. _ 





of the stop arm actuating levers 20, 21, the opposite 
| ends of the lever 40 having attached thereto chains by 
| which its position about the axis 39 may be adjusted 
| from floor level. Upon movement of the cranes towards 
each other to bring them into alignment, one or other 
of the cam surfaces will engage the arm 32 and cause t}, 


stop arms 16, 17 to be raised to the inoperative positions 


thereby permitting the passage of a trolley from one 
crane to another. (Accepted June 1, 1942.) 
RAILWAYS AND TRAMWAYS. 
544,504. Diesel-Electric Locomotive. Crompton Par 


kinson, Limited, of Guiseley, and H. G. McClean, of Shen- 
field, Essex. (3 Figs.) January 8, 1941.—The locomo 
tive is designed to facilitate erection and repair work by 
The power unit is separated fro, 
structure along the lines X-x 
bedplate consisting of two 


the main locomotive 
The power unit includes a 
longitudinal channel members on which the enyin 
generator 3 are mounted. The unit also 
protective hood 4, a radiator 5, and th» 
engine exhaust system. The main locomotive chassis 
inchades the wheels and axles, the driving motors 12, the 


| buffing and draw gear, the driver’s cab and the fuel tank 


The cranes | 


| 


on which is pivoted a stop arm 16, 17 | 


of the | 


| ‘ 
long as | 
thereby preventing a, 


18. The power unit is mounted on the main chassis by 
a three point suspension, a central bearing 19 at the 
forward end of the unit and two side bearings, 20. An 
air compressor 21 for the braking system is mounted on 





























& 








top of the generator 3 and a blower 23 is mounted on 
the end of the generator shaft for ventilating the traction 
motors 12 through ventilating ducts. To ensure proper 
ventilation of the power unit and proper filtering of the 
air supply the unit is divided into three compartments, 
housing the radiator, the engine and the generator, 
respectively. Air for the engine compartment enters 
through filters built into the compartment walls and 
is expelled through louvres. Air-intake filters are 
provided in the side walls of the generator compart 
ment. To remove the power unit for overhaul it is only 
necessary to break the electrical connections between 
the generator and control cab, uncouple the fuel connec 


also 


| tions between the engine and the fuel tank and release 


(Accepted April 15, 


| coiled-spring 


lever 20 being provided at its free end with a pair of | 


spaced teeth 22, 
cranes are aligned, receives the free end of the lever 21. 


23 forming a notch which, when the | 


The lever 20 is geared to the stop arm 16 by means of a 
toothed quadrant 25 rigid with the arm and an arcuate | 


rack on the lever. 
21, is constructed as two independently pivoted and 
movable arms 27, 28. In the operative position of the 
stop arms 16, 17, the upper arm 27 of the lever 21 is 
located in a plane such that, at its free end, its upper face 
is in a plane below that of the lower face of the tooth 22, 


The other stop-arm actuating lever | 


| 


while its lower face is in a plane above that of the upper | 


face of the tooth 23, thereby providing sufficient clear- 


ance between the lever 21 and the teeth 22, 23 of the! 
lever 20 to enable the lever 21 to enter the notch when | 


the cranes are moved into alignment. The bracket 12 is 
formed at the end adjacent the crane 11 with a pair of 


cam surfaces, one or other of which is adapted to be | 


engaged, as the cranes are being moved into alignment, 
by the cam end of an arm 32 pivoted on the bracket 
13 of crane 11. Rigid with the arm 32 is a tail which, 
when the arm is out of engagement with either of the 


Remounting is similarly simplified 
1942.) 
MISCELLANEOUS. 

544,789. Coining Press. Taylor and Challen, Limited, 
of Birmingham, and H. D. Challen, of Birmingham. (5 
Figs.) December 20, 1940.—-The coining press has a 
special design of collar mounting which prevents damage 
to itself or the dies if the feed is faulty. The bounding 
collar 4 is mounted in a plate 5 which in turn is mounted 
on the framework of the press by means of three vertical 
mountings which in part constitute the 
and the frame of the press 


the three bearings. 


connection between the plate 



































(544.789) 


The top and bottom dies move into the collar 4 in the 


| process of the impression of the coin and if there is no 


obstruction or faulty feed there is no substantial move 
ment of the collar-carrying plate 5. The bottom die 15 


cam faces, abuts against a shoulder on the upper arm 27 | is shown in the coin-ejecting position, the top die holder 16 


of the bi-partite stop arm actuating lever 21, 


thereby | being in the retracted position. 


preventing movement of this upper arm 27 in a clock- | 


wise direction. Also rigid with arm 27 is a lug carrying 
an anti-friction roller 37 which co-operates with the face 
of a rotary cam pivoted on the bracket 13. 


the cam is a double-armed rocking lever 40 which, | same time, 


through the cam and the roller 37, controls the operation 





The spring mountings 
for the plate 5 each consist of a coiled compression spring 
7 which is located round a pin 8 within a recess formed 
in a bracket 9 and sliding in an adjustable guide block 1! 


Secured to | Should two coins be introduced into the collar 4 at th« 


no damage is done to the dies or collar. 


(Accepted April 28, 1942.) 
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rail stresses which used to be within the elastic|of the degree of improvement achieved by such 
DETERMINING COUNTER- | “4 pas steel have latterly tended to — the | changes—the reduction of the stresses induced in 
| yield, ing to kinking, bending, or other forms of | rails at various running speeds, and the extent to 
BALANCING EFFECTS BY rail damage upon which American railway engineers | which safe operating speeds may be increased—is 
RAIL - STRESS MEASURE- have naturally focused a good deal of attention. one that can be answered with less assurance by 
MENTS. | To seek a solution solely by strengthening track | mathematical computation than by direct experi- 
|and laying heavier rails is obviously prohibitively | ment. The C. and N.W. Railway is to be congratu- 
Tue demand for higher speeds and more powerful | expensive and, while long-term permanent-way | lated, therefore, on having provided facilities for a 
locomotives for rail transport has been especially | policy is everywhere tending in both these direc- | difficult but most instructive series of rail-stress 
insistent in the United States of America, and has | tions, no solution of the problem, rapid enough to | measurements, which are the subject of a lengthy 
given rise on many railroads there to serious and | be useful, can be furnished by the civil engineer. | report* issued last year by the Association of Ameri- 
extensive damage to rails. The evidence accumu-| Alternatively, the mechanical engineer is being | ean Railroads. The results obtained may be very 
lated from visual inspection, often confirmed by the | forced to consider the introduction of light-weight | briefly summarised by stating that the rebalancing 
results of experimental investigation, has made it! reciprocating parts on new engines, thereby limit- | of certain 2-8-2 steam locomotives has so reduced 
| rail stresses in 100-Ib. per yard rails that the maximum 
permissible speed, previously limited to 50 m.p.h., 
|is now restricted only by the capabilities of the 
lengine. The principle of balancing something 
| less than the whole rotating mass of the connecting- 
|rod big-end has been experimentally confirmed, 
| while the general procedure recently adopted by 
|the C. and N.W. for the balancing both Mikado 
| (2-8-2) and Pacific (4-6-2) engines has been shown to 
|give satisfactory results in respect of both rail 
stresses and dynamic augment of wheel loads. 
| The Chicago and North Western Railway own 
|about 300 Mikado-type locomotives, which were 
‘bought twenty years ago for slow-speed heavy 
| freight service and were designated the J Class, 
|or J-S Class if, as was the case with a proportion 
| of them, they were equipped with stokers. During 
| the past five years, 38 of these engines, renamed the 
|J-A Class, have been rebuilt for hauling freight 
| trains at speeds higher than the 50 m.p.h. to which, 
|in their original form, it was necessary to restrict 
| them in order to avoid risk of damage. The major 
modifications comprised the fitting of ‘‘ Box-Pok ” 
driving wheels with cross-balanced main drivers, 
increasing the coupled-wheel diameter from 61 in. 
to 64 in., and working at a higher steam pressure. 
(The Box-Pok design is a double-disc wheel, having 
tubular stays between the discs.) The cost of 
transforming the J Class into the J-A Class worked 
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Fig.6. ENGINE No. 2597 
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ri } , } — ie! out at approximately 11,500 dols. per engine. 

ior, i : | Quite recently, one of the original J-S engines, 

nell ae ase oe ee | No. 2517, was experimentally re-balanced, with 
«-6.07> <-6'0">< --10/10"- -10'.10"-- 62">< 5 shies. SOS 14/75) | the intention of making it suitable for higher- 

He - 810 W'>< —-- - 16107 ----»1a-71 4'¢' ole - —~--17/ 34¢---->| speed operation, at the much lower cost of 350 dols.; 


of which 250 dols. was for replacing the original 
pistons with new ones of lighter weight. The 
balancing modifications consisted in machining 
away part of the counterweights on the front, 
intermediate and rear coupled wheels, thus reducing 
the overbalance on them; and drilling a large hole 
at the right-hand end of the counterweight on the 
main driver, compensated by the addition of an 
| auxiliary mass at the left-hand end of the same 
| counterweight to provide a partial cross balance for 
| the out-of-plane effects. Something similar in the 
way of experimental lightening and re-balancing 
had been carried out somewhat earlier on a Pacific 
class E-3 engine, No. 602, the weight reduction 
in this case being achieved by fitting coupling 
and connecting rods of less mass than those of the 
| original design. . 
| The principal object of the investigation carried 
out on the Chicago and North Western Railway 
| was to compare the stresses produced in the rails, 
over a considerable range of speed, by: (i) one of 
the original J-S class engines, No. 2597; (ii) one 
| of the remodelled J-A class locomotives, No. 2565 ; 
“ ZNGNEEKING” | (iii) the rebalanced J-S class locomotive, No. 2517 ; 


sbundantly clear that in probably & majority of ing the out-obalance frees and permitting higher|2%4 ("8 febalanced 1-3 clas Pacific, No, 002. 


such cases the primary cause of the trouble is the | s s to be attained with safety on existing track. | .,, ,. . 
imperfect balancing of steam locomotives. On the | with the same objects, the balancing of caailien — pa ag ie rw so sho eg Pr ages ae 
one hand, many of the older engines still in service | engines is being carefully scrutinised by all the most | hones e a ae aorve : in toe ge ny -~ °- 
were originally balanced in such a way as to leave | progressive American railroads, and modifications in oo “ie y Scalia ne thio tcglneg a 
considerable unbalanced masses on the driving | are being carried out, leading to improved perform- 80 “ ee a oe 
wheels ; and, while the forces thereby transmitted | ance out of all proportion to the costs entailed, Pocther details of these locomotives are given 


| . 
below, among the more important of such data, 








to the rails were withstood so long as speeds were | which are often quite moderate. 
low, they assumed serious proportions when the} The Chicago and North Western Railway, which | t . : : : 
engines were put on faster schedules, because the runs the well-known “400” high-speed service | from awl of a ot Shera yr poe —s 
dynamic augment due to overbalance is proportional | between Chicago and Minneapolis, is prominent, F owe éiseulertev of the ote fm sm ee esa 
to the square of the rate of wheel rotation. On the | among American companies still favouring steam- a8 f the J detiens were aie od Ae a oe 
other hand, in the case of more modern and more powered passenger trains, for having pursued an | — _ ihccendanatten —— 
powerful, yet conventionally-designed engines, the | active policy designed to meet the modern trend of “ 

: pat \ * “ Determining Counte i : 
out-of-balance masses are greater by reason of the | operating conditions. In particular, a number of | yw. Rafway ccna eee col a 
heavier moving parts, and hammer-blows are | their locomotives have been remodelled and modified | ments.” Association of American Railroads, Operations 
increased in proportion. For either of these reasons, | in respect of balancing arrangements. The question | and Maintenance Department, Chicago, Illinois, U.S.A. 




















ing the wheel-axle assembly in a whee! lathe, or, in 
some instances, were measured, less completely, 
by centre calipers. The resulting measurements are 
shown diagrammatically in Figs. 7 and 8, page 301, 
and Figs. 10 to 13, the values inside the circles 
denoting, presumably in decimal fractions of an inch, 
the deficiency of the actual wheel radius below a 
true circle of radius equal to the maximum radius 
' of the wheel. The values outside the circles | 
indicate the positions round the wheel, in decimals | 
of one complete revolution, where the meagurements | 
of radius were taken. It will be noted that, in | 
some instances, the departures from perfect round. | 
ness are by no means negligible. As is to be ex- | 
pected, however, the variations are gradual and | 
tend to occur round the entire circumference. | 
The variations from a true circle having a radius | 
equal to the mean radius of the wheel, therefore, | 
would be only about half of those given in the 





diagrams, and it is these smaller departures which | 


may reasonably be regarded as an indication of the 


impact forces due to out-of-roundness. 


With regard to the counterbalancing data pre- 
sented for the test engines (for example, Table II, | 
opposite), the description has been simplified by the 
symbols and formule tabulated below with refer- 
ence to the generalised diagrams, Figs. 1 to 5, 
page 301. Figs. 2 and 3 show, respectively, the 
positions of the actual revolving weights in the right 
and left counterbalance planes indicated in Fig. 1. | 
Figs. 4 and 5 represent the forces required in the 
right and left planes, respectively, to balance W, 
and W,. It will be appreciated that these diagrams 
take account of connecting or main rods, which 
are associated only with the main driving wheels. 
Of the engines tested, moreover, only the Pacific 
type, Class E-3, No. 602, had an eccentric crank, 
being fitted with Baker valve gear. The others, 
fitted with Young valve gear, had no eccentric | 
cranks. All the engines, however, had outside 
cylinders. All quantities are in pound or inch 
units. 
W,, = Total revolving weight (total of all weights 

on crankpin). 





Fig.9 
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W, = Force required in adjacent counterbalance 
plane to balance revolving weight W, on 
crankpin. 
WwW, Force required in opposite counterbalance 
plane to cross-balance revolving weight W 
on crankpin. 
WwW; Equivalent revolving weight of the free 
end of the eccentric crank and the eccentric g 
rod. $ 
W,, = Force required in adjacent counterbalance = 
plane to balance revolving weight W, on e 
crankpin. Gunnin 3 
W,, = Force required in opposite counterbalance 7 
plane to cross-balance revolving weight W, | steam pressure is 185 lb. per square inch, and that, tion normal thereto (E,,) is large as a consequence 
on crankpin. the grate, 63 sq. ft. in area, appears to be hand | of the out-of-plane effect of the revolving parts 
W, Component of counterweight opposite crank-| fired with the aid of a No. 6 horizontal-type coal| The mean driving-wheel diameter is 62 in., the 
pin. pusher supplied by the Locomotive Stoker Com- | crankpin radius being 16 in. In the balance com- 
W,. = Component of counterweight at 90 deg. pany. The total heating surface, inclusive of | putation, the revolving weight of the main rod on 
to W,. tube, flues, firebox and arch tubes, amounts to/| the crankpin has been considered to be seven- 
E, Excess, in actual balance opposite crankpin, | 4,154 sq. ft., in addition to which there are 890 sq. | eighths of the actual scale weight of the big end. 
above rotating balance. ft. of superheater area. The tractive effort is| There is no eccentric crank, and the weight of 
Evo Excess, in actual balance at 90 deg. to E,, | 60,100 lb., and the loaded weights are as given | reciprocating parts, on each side of the engine, is 
above rotating balance. in Table I 2,221 Ib. The errors of circularity in the main 
a Distance from counterbalance plane to ; : . : : driving wheels, indicated in Figs. 7 and 8, on page 
adjacent revolving weight W,. ’ wae easare ee ee Sen 301, were determined about a month after the track 
b Distance between counterbalance planes. 7 ee er, pret |tests were finished, but probably differed only 
" em No. 2597 2565 2517 | 2613 602 a . 
a, Distance from counterbalance plane - to | | negligibly on that account from those affecting the 
adjacent revolving weight W,. - = ; ‘ 7 | tests. In Figs. 7 and 8, the dotted lines represent 
Among these quantities the following relations | | Trailer truck | 2 2/000 33/000 52.000 | 33, ooo | 68: a |the turned wheel circumference and the full lines, 
hold :— Drivers | aa ooo | 387,000 bere 24 ooo} op the actual contours of the wheels. The arrows 
w. <W a+b (1) Tender | 175,400 | 184,000 | 175,400 | 202,000 | 301/100 | indicate oe direction of forward rotation. Pre 
? ; 6 a ~ le 89,400 | 503,000 | 480,400 | 521,000 | 648,100 Figs. 9, 10 and 11, on this page, Long rer 
W, = W, —W,- (2) | ' eres weined ‘eax IIT, opposite, relate to engine No. 2565, w hich 
iy TTTTTTT™—— == | is generally similar to No. 2597 but has, after 
W,, = W, . (3) The calculated counterbalance values for this | remodelling, the somewhat higher working pres- 
. . . locomotive, summarised in Table II, opposite,|sure of 200 Ib. per square inch, and a type D-A 
Wes = Wa, — We (4) |are based on data obtained in the shops after the | |slope-sheet coal pusher. The grate area remains 
The forces producing dynamic augment are :— tests, when the revolving parts were accurately | at 63 sq. ft. but the C. and N.W. Standard and 
Right wheel E, = W, — W.,— W, weighed and the weight required to balance each| Hanna types of stoker are now provided. Laoco- 
Eso = Woo + Ws; — Ws | driving wheel was determined experimentally. It | motive weights are included in Table I. The trac- 
Left wheel E, = W, + Wa, — W, will be remarked that the overbalance (E,) on | tive effort is 62,000 lb., and the heating surface 
Egy = Woo — Ws, — W, | the front, intermediate, and rear drivers is con- | totals 3,795 sq. ft. with an additional superheater 


The wheel arrangement and leading Mikensens| siderable, whereas the main driver has only a slight | area of 1,112 sq. ft. 
overbalance on the diameter passing through the | include the wheel diameter, increased to 62} in. 
Other features of interest are that the working | crankpin, although the overbalance in the direc-! in the condition as tested ; and the cross-balancing 


of engine No. 2597 are shown in Fig. 6, on page 301. 
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Hub and pin 
side tand pin 
Ma al and pin 
Total 
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of the main driver, which was calculated by methods 
ecognised as standard practice at the time when 
the engine was rebuilt, the full scale weight of the | 
big end of the main connecting rod being taken as 
its effective rotating weight. 


z.... 


LOCOMOTIVE 


Rear Driver 





For this reason the 


weight of the big-end. 
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COUNTERBALANCING. 


TABLE II.—COUNTERBALANCE DATA: ENGINE No., 2597. 
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Intermediate Driver. 
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Front Driver. 








overbalance in the main drivers, as given in Table | parts per side is 
Ill, greatly exceeds that of the other coupled | equipped like No. 
wheels, even though the primary balancing appears | has no eccentric crank, and its main crank radius 
to have been based on seven-eighths of the actual is also 16 in. 
The weight of reciprocating | balance weights for No. 2565 were not specially 
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again 2,221 lb. This engine, 
2597 with Young’s valve gear, 


Although the rotating and counter- 
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determined, the data of Table III are believed to 
be reasonably correct. The main driving-wheel 
contours shown in Figs. 10 and 11 were obtained 
with a centre caliper and consequently are not «so 
complete as those of Figs. 7 and 8. 

Engine No. 2517 is the rebalanced Class J-S 
engine, in which the reciprocating parts have been 
lightened by 200 lb., leaving 2,022 lb. per side to 
be dealt with. A considerable proportion of the 
original reciprocating balance has been removed 
from the front, intermediate and trailing coupled 
wheels. Instead of the wheel centres being re- 
placed with centres having the counterweight 
offset, the main drivers were given a partial cross- 
balance by drilling a large hole at the right-hand 
end of the balance weight and adding a correspond- 
ing mass near the left-hand end. The balancing 
data, collected in Table IV, on page 303, were 
determined especially for the tests and have a high 
degree of accuracy. The main crank radius is 
16 in., and the effective weight of the main rod on 
the crankpin is considered as seven-eighths of the 
scale weight of the crankpin end. This engine, too, 
has Young gear and no eccentric crank. General 
dimensions are identical with those given in Fig. 6, 
while other particulars are the same as for engine 
No. 2597. The main driving-wheel contours, shown 
in Figs. 12 and 13, on page 302, were determined 
by means of a centre radius. 


(To be continued.) 
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Producer Gas Plant for Industrial Purposes : Its Operation 
and Maintenance. London: The National Federation 
of Gas Coke Associations and The British Hard Coke 
Association. Cardiff: The South Wales Anthracite 
and Dry Coal Committee. [Pricé 5s.) 

Now that the fuel problem is of topical interest and 

the increased use of producer gas is of national 

importance, this handbook is particularly welcome. 

It brings to the notice of engineers and industrialists 

in a handy form much of the knowledge that has 

laid more or less dormant since the last war, and in 
its 80 pages summarises the theory and practice of 
gas production for factories in which facilities must 
be provided for various heating processes, as an 
alternative to town gas. The foreword is written 
by Dr. E. S. Grumell, chairman of the Fuel Efficiency 

Committee of the Mines Department. 

It cannot be denied that the efficiency of a gas- 
producing plant depends mainly upon the opera- 
tives, for even the best designed apparatus of this 
nature demands constant care and unfailing atten- 
tion. It is doubtful whether the book will commend 
itself to these operatives, however, as its language 
is more than a little over their heads. We should 
have liked to see included, even as an appendix, 
some clearly worded statements in simple terms 
which would set out “do” and “don’t” for the 


A further criticism—and the book is so good that it 
is worth while to suggest a greater usefulness for it— 
is that more could well have been written on the 
subject of distributing mains and their periodical 
“ rodding.” For example, the chapter on utilisation 
is confined to what are, after all, very small dis- 


tributing mains; and, although mention is made of | 


deposition of dust, etc., there is an entire absence 


of advice on a lay-out which would enable adjacent | 


sections to be easily ‘ rodded *’ without removal. 
An arrangement is illustrated for gas-main drainage, 
but this would be of very little use for the purpose, 
the opening in the main being much too small to 
avoid early blockage by deposit, while the shut-off 
cock would itself assist in creating a blockage, thus 
destroying its efficacy as a drain. 

It is stated that the rate of the heating-up of a 
furnace with producer gas is slower than when 
town gas is used. This is not necessarily the case, 
however ; when proper attention is given to details, 
there is little or no difference between the two gases, 
neither need there be any relative loss of efficiency 
as is here alleged. The advice given on the selection 
of suitable fuels loses much of its value when, in the 
circumstances now existing, the factory owner has 
to put up with what he can get, but this does not 
alter the facts upon which the advice is based. 
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EARLY ENGINEERING AND IRON- 
FOUNDING IN CORNWALL.* 


By Ruys Jenxtys, M.1.Mech.E. 


Tue rapid growth and the high reputation attained 
by the Cornish engineering works in the first half of 
the last century are matters that well merit considera- 
tion by those interested in the history of engineering. 
When the first Newcomen engines were erected in the 
early part of the Eighteenth Century, although the 
engine parts were fitted together and the smith-work 
done at the mine, the castings—the cylinder and its 
bottom, and the bored pump-barrels—came from Coal- 
brookdale in Shropshire ; there was no iron foundry in 
Cornwall. This is not surprising, as iron foundries 
were few in number in any part of the country ; such 
as there were used the air furnace for remelting pig 
iron. During the latter half of the century they were 
increasing in number, and as the use of the cupola 
became known, about the year 1800, we begin to find 
them in many parts, doing for the most part small 
work, castings in open sand and in green sand, which 
did not call for an expensive plant. 

There was at least one small foundry in Cornwall in 
1777; the locality is not known, but it belonged to a 
Captain Carceek. We find the engineer in charge of 
the erection of a Boulton and Watt engine at Tregurtha 
Downs, writing from Chacewater to James Watt, that 
the fire-door frames ** will be cast at Captain Carceek’s 
foundry where such plain work may be executed as 
well as any place.” There is some reason for thinking 
that John Budge, one of the great Cornish engineers of 
the day, had a little foundry at Tuckingmill, but this 
may have been a brass foundry. Another early 
foundry is stated to have been set up by a Mr. Read at 
Tarrandean, Perranworthal. Whether Captain “Car- 
ceek’s was the only foundry in Cornwall or not, the 
work done was small, for in 1778 a furnace was built 
at Chacewater for the special purpose of casting the 
cylinder cover of the 63-in. engine ; the result was not 
encouraging, as it was not until the third attempt that 
a casting was made which Watt thought would serve 
as a shift until a better one could be got from Bersham. 
Two years later (September 7, 1780) Boulton, then in 
Cornwall, in a letter to Watt, mentioned ~* Derby of 
Truro 


ings for the engines. 
ironfounder of this name in Cornwall, and it seems likely 


that Boulton had in mind John Harvey, who had | 


already got his foundry at work in Hayle. It was at 
first a small place and dealt only with the smaller 
castings. The same may be said of Perran and Copper- 
house, which originated in 1792 and about 1820, 
respectively. 


ably well-equipped engine works, and in 1827 a list of | 


the principal makers of engines for Cornish mines gives 
four names :—Hayle, Perran, Copperhouse and the 
South Wales foundry, Neath Abbey. 

Hayle Fou ndry. 
before 1780 by John Harvey. He had been carrying 
on a smithy at Hayle for some years, and before that at 
Carnhell Green in the parish of Gwinear. That the 
foundry was in existence in 1780 is made clear by a deed 
in which Lord Arundel of Wardour grants John Harvey 
of St. Erth, Cornwall, blacksmith, liberty to make a 


canal from the river Hayle for the use of the foundry by | 
| him lately erected in the parish of St. Erth. 
benefit of the man with the ash rake and poker. | 


That it 
had not been started more than a year or so earlier 
would appear from the letter from Dudley to Watt, 
already referred to, from which it seems that the only 
iron foundry in Cornwall in 1777 was that of Captain 
Carceek. Probably too, this view is supported by the 
fact that, in 1776, Harvey took a cargo of iron over to 
Neath, where he sold it ; this iron must have been cast- 
iron scrap (wrought-iron scrap could have been used 
up by the smiths in Cornwall) and if, at that date, he 
had been running a foundry, he could have worked up 
the cargo himself. It should be stated that Harvey 
had partners in the foundry business ; Andrew Vivian 
(d. 1842) is mentioned as one of them. We have no 
knowledge of the progress of the foundry in its earlier 
years; probably it was kept well employed on the 
smaller and simpler castings required on the mines, 
while the engine cylinders, condensers, air pumps and 
other important work came from beyond the county. 
It was not until 1795, when the Bersham works of 
John Wilkinson closed down, that Boulton and Watt 
ceased to exercise control over the place of production 
of the cylinders ; but before the death of John Harvey 
in 1803, engine castings were being made. In 1797, 


| there were in hand the air pump and condenser for a 


40-in. engine for Wheal Jewel, and it appears that all 
the castings for an 18-in. engine could be made. The 
production of air pumps and engine cylinders is 





* Paper read at a meeting of the Newcomen Society, 
held at the Iron and Steel Institute, London, S.W.1, on 
Wednesday, October 14, 1942. Abridged. 


” who was entering the field as a competitor with | 
John Wilkinson of Bersham for the supply of iron cast- | 
No trace can be found of an | 


By 1825, Hayle had become a remark- | 


Hayle Foundry was started shortly | 
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evidence that the foundry was provided with a boring 
mill. 

Upon the death of John Harvey, the foundry came inty 
| the possession of his only surviving son Henry (b. 1775, 
d. 1850). Henry Harvey was not so much anironfounder 
as a business man; he launched out as amerchant ind 
was active in the development of the port of Hayle 
He took as a partner Hanniball Blewett of Crowan, ind 
the firm was known for some years as Harvey, Blewett 
and Company. Richard Trevithick, writing in 1812. 
referred to Blewett, Harvey and Vivian. Blewett went 
out of the firm soon after this. Although the activities 
of Henry Harvey were distributed over a wider area 
it was during his time that Hayle developed from a 
small foundry into an engine works of the first rank 
In October, 1825, Simon Goodrich (1773-1847). the 
engineer to the Navy Board, visited Cornwall and in 
his journal refers to Hayle as an “ extensive Jron 
Foundry and Steam Engine Manufactory.” He was 
taken over the works by Henry Harvey and writes 
* I was surprised to see the extent of this work and the 
number of tools and means for doing work, considering 
what is doing in other parts of the country, and not 
withstanding this there is a Rival Foundry and Engine 
Manufactory in the neighbourhood of this.” Th: 
initial steps of this development were made under the 
directions of Arthur Woolf (1766-1837) who came back 
to Cornwall from London in 1811 or 1812. The date 
at which he became associated with Hayle cannot be 
stated ; perhaps it was about 1820. He left in 1833 
and went to live in retirement in Guernsey. The 
importance of the part he played in the development 
of engine construction in Cornwall is generally recog 
nised. 

According to a newspaper account, Henry Harvey 
retired about ten years before his death, say in 1840, 
in favour of his nephew. He had never married, but 
his three sisters had done so, one to Richard Trevithick 
another to William West, who had assisted in the con 
struction of Trevithick’s steam carriage, and the third 
to John Harvey of Helston, who was related to John 
Harvey of Hayle. Each of the sisters had sons, so 
Henry Harvey had a number of nephews. Many of 
these entered the business, but the one who succeeded 
was Nicholas Oliver Harvey, the son of John Harvey 
of Helston. He was born in 1801 and as a youth spent 
some time at Hayle Foundry; later he was a pupil 
at the Eagle Foundry, Birmingham, under William 
Brunton. At the age of 21 he returned to Hayle to 
| assist in the management but did not remain long in 
| Cornwall ; he went to London and there, by the good 
offices of Samuel Seaward, he made the acquaintanc: 
|of the owners of the Fijnoord Engineering Works at 
Rotterdam. He took service with this firm and was 
engaged in the construction of some of the first steam 
boats built for service on the Rhine. At Rotterdam 
| in 1828, he had a visit from Richard Trevithick, who 





| describes him as engineer to the Steam Navigation 
| Company at Rotterdam. Trevithick, in his letter to 
Davies Gilbert, goes on to say,“ They have a ship 
235 ft. long. 1,500 tons burthen. with three 50-in 
| cylinders double, also two other vessels 150 ft. long. 
leach with two 50-in. cylinders double . . » The Steam 
| Navigation Company built them, and many others of 
different sizes.” 

| The Fijnoord Works began to build ships in 1826 
| (the company was formed in 1824) and it was her 
{that the first compound engines with intermediat: 
| receivers were made. As early as 1829 they had con 
verted a two-cylinder boat-engine made in England 
into a compound by replacing one of the cylinders by 
another of larger size. There is nothing to show that 
Harvey was instrumental in getting the compound 
system taken up; by this time the Woolf compound 
engine was well-known on the Continent. After about 
five years in Holland, Harvey engaged under a Prussian 
firm to set up works for shipbuilding and making boat 
engines at Sterkerade, north of Duisburg. Here his 
stay was not prolonged ; in 1834 he returned to England 
and to Hayle. With Hayle Works he was connected 
for the rest of his life and before his death he had becom: 
the principal partner. This period, 1834 to 1861, was 
probably the most prosperous in the history of the 
concern, and indeed of the other foundries in Cornwa 

likewise. 

At the time of Nicholas Harvey's death, in 1861, his 
eldest son, Henry Nichelas Harvey (1857-1892), was 
only four years old, and the control of the Hayle Works 
devolved upon William Husband (1822-1887). Hus 
band had been an apprentice at Hayle, and must 
have shown marked ability as a young man, for, in 
1843, when he was 21 years old, he was sent to Hollan« 
in charge of the erection of a large pumping engine 
While on this job he learned the Dutch language, and 
on its completion he was appointed by the Dutch 
Government the mechanical engineer in charge of the 
steam machinery for the drainage of Haarlem Lake 
After six years or so in Holland, he returned to England. 
and in 1852 Nicholas Harvey appointed him London 
manager for the Hayle Company. Two years late: 
he was brought back to Hayle to take charge of the 
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engincering department, and then, upon, or soon after, | and Watt to blow the furnaces, and Watt, then in | ECONOMY IN BUILDING 


the death of Nicholas Harvey, he became the managing | Cornwall, writing to his assistant, John Southern, as to MATERIALS 


This position he retained until he was 63 | where the different parts were to be made, says * Small 


part! r - 4 3 . . . , 
years Old. In 1885, he left Hayle for London. Just | castings at their own foundry here. ; The hamme red Tue Committee on Building Materials Standardisa- 
before this, in 1883, the firm had been converted into a | iron work is all to be done here or in Wales. . “id we Bey . , ¥ - : 

| liability company | For the next five years there is no information, but | “°" of the Ministry of Works and Planning, on which 
imited Hay ; i> eed a ; . are represented all interested Government Depart- 


Henry Nicholas Harvey (1857-1892) served an_| it is evident that the foundry business was developing. 
pprenticeship at Hayle under Husband ; in 1882, he|In 1797, an 18-in. cylinder engine was wanted for 
was placed in charge of the London office, and when | Herland, and Gregory Watt, writing to his brother James 
Husband went to London young Harvey went back to | Watt, junior, says “ They will get the castings at Hayle 
Havie. It was during his time, in 1888-1890, that the | or Perran if you decline the job.” At this time Perran 
company went in for shipbuilding on a large scale. | was making the air pump and condenser for a 36-in. 
fhe former staff of 700 men and boys was increased | engine for New Roskear, the cylinder for which had 
to |.200. The result was a great loss and this branch | been ordered from Bristol. It would seem that, in 
{ the work was abandoned in 1893. It seems that, | 1797, Perran could cast and bore an 18-in. cylinder, 
:bout 1868, Nicholas James West became a partner and | but not a 36-in. A few years after this the Neath 
works manager; he left in 1895, and commenced | Abbey Company launched out as ironfounders and 
practice as @ consulting engineer. The last name to be | engine builders. Although the Perran Company and 
mentioned in connection with Hayle is that of Jebuz|the Neath Abbey Company were distinct firms, the 
Bickle, described as “ for many years the superintend- | partners in the two were for the most part the same. 
vy and consulting engineer of the works.” He died in | Possibly there was some doubt whether the production 
)v02, and in the following year the works closed down. | of the larger engine castings could be profitably carried 
For the first twenty years of the Nineteenth Century, | on in Cornwall and this may have led the partners to 
| the cylinders and important castings for engines | the policy df developing Neath Abbey as a foundry 
et up in Cornwall seem to have come from the Neath |and engine works. In 1800 or 1801, Price went over 
\bbey Ironworks ; for example, the cylinder and other | and settled there and for the next twenty years or 
astings for Woolf’s 90-in. engine at the Consolidated | so it would seem that all the large cylinders and im- 
Mines, 1819. The casting and boring of large cylinders | portant castings required in Cornwall were supplied 
was started at Hayle soon after 1820, but the first | from Neath Abbey. There is evidence, however, that : aoe i , 
such cylinder of which the writer has a note is that of | in 1815 castings as heavy as 14 tons could be made at | pe one ae dp ~— ee - aad Guea. 
Grose’s Wheal Towan engine, 1827. Francis Trevi- | Perran. ; mga Ps ad» mf : ra ae hard bean gr 
thick was in the Hayle drawing office at the time and A history of Cornwall published nine years later, own dl per sgl hae pies ‘: 7 eres r? nrg ou 
made some of the working drawings. From this time | records the casting of a beam of 28 tons in two parts, alt sd tes _ Ra p- > be Ss hae vo ‘caus ” oa 
onwards, a great number of pumping engines for mines | and that; in the same year, 1815, 28 tons of iron were on po” pe ard ided ing a a 
nd waterworks were produced. }melted in three furnaces in one day. The beam a i oe eed oo ai Aga dye et attny 
The engines that attracted most attention at the | castings would be open-sand work and the beam referred | ,. 7 ; , 4 om noe ta mk dinta - gel fight. 
time were those erected in Holland for draining Haarlem | to was no doubt for the 76-in. engine at Dolcoath. _— hf peas 1 - = , Temger™ ype re pie ke “4 
Lake. The drainage scheme comprised the erection | Within ten years or so, things had changed. Hayle “oy = wr saan nrg ea ee bo of sccketed 
f three pumping sets. The first of these was under | had set the example and, by 1827, although Neath ie oe ae eat “ ay ehee : eust-sree 
onstruction at Hayle in 1843. The engine was a/ Abbey was still doing work for Cornwall, there were (t od near Net ps gen oar — hoe advocated, 
ompound with the high-pressure cylinder within and | three foundries in the county capable of making the a . + eae ae vous erceene gmp 4 
oncentric to the low-pressure cylinder, which accord- | largest engines called for and Perran was one of them. fl re yun Am ane a = The Aree tocapbrey 
ingly had an annular piston. The rod of the high-| The writer has no information as to who took Price's pes a” de’ > odhg Seems nego og tj ste ‘a with 
pressure piston and the four rods of the low-pressure | place at Perran when he went over to Neath Abbey. seme ani peer ol cheneiiilt ail Bsr vn et 
piston were coupled to the same crosshead, and the Benjamin Sampson i#*referred to in 1824 as managing oak te prod goer reer a mr erat er) ge cto Sn 12 
pumps, eight in number, arranged around the cylinders, | partner. In 1844, a man named W. Boweman was | ~ . teentel with i S anole a j “all 
were worked by beams radiating from the crosshead. | there, possibly as a draughtsman. In 1846, James R. ig Ane a sae Rtgs an allie a sis 
The large cylinder was 144 in. in diameter and about | Carnell occupied an important position. It was during - etn Sir rovypcaae! ra oer _ oe a pen ny 
the same in length. It was claimed, no doubt quite | his time that the Haarlem Engine was made, the 144-in. : « ree "han sate roby ‘hich th and oc ronment 
ustly, to be the largest cylinder ever cast entire for | cylinder being cast for the Perran Company at Copper- Mote Mir Prose ne y maaan thas it - : ence a 
ny purpose. Twenty-five tons of metal were melted | house Foundry. Perran could cast and bore cylinders | *)©\": ~On'TO! 38 b range words shett cgay < pabers 
n three air furnaces and the cast took six minutes. | 90 in. in diameter, it was stated in 1835. The well- at atady> d ~wom ile 4 wtiies oe patitutes. To avoid 
The engine was erected and tried at work in 1845, and | known John Williams of Scorrier (1753-1841) was one wesc Mage oGecting a how bes lead aa — short 
soon after the other two engines were ordered, one | of the original partners in Perran Foundry ; his share —e ee ar : mig pans plumber and builders 
from Hayle and the other from Perran. These engines | descended to his fourth son, Sir William Williams at “oe h geese ae “Pp oan riage fe iavelving _— 
were under construction in 1846. The last of them | (1791-1870), who became the principal partner in 1858, ossche eo repair ope rations, provic - per aay 
to be completed was started in April, 1949, and remained | when the style of the firm was changed to Williams's mcenabe apr eowes or Naphrece od fe rsd arypicn - od 
at work, without interruption, until June, 1933. The | Perran Foundry Company. The works closed in ps ese see: ages, adapter aoe Wena railway 
engineers of the scheme were Gibbs and Deane, of | 1879, after a life of 87 years, but it is stated that it i gas oy ge Bad tae a hee prov ided a 
Westminster. Perhaps the last of the large pumping | was started again and carried on for a short period by po mas p t re wea sectvaby te (pay of metal 
engines made by Harvey and Company were those | the Tuckingmill Foundry Company. | ordered will be used exc warts, Srna ces work. 
for keeping the Severn Tunnel free from water. The foregoing account of Perran is not nearly | The greatest economy in the consumption of bitumen 
As early as 1847, the Hayle Foundry launched an | so full as could be wished. However, since it was and tar is necessary and, until further notice, the use of 
ron steamboat, 190 ft. long at the waterline ani 23 ft. | written, the writer has received a paper by Mr. W. | bitumen is forbidden for any purpose where an alterna- 
beam, for service on the Rhine. It was to be fitted | Tregoning Hooper entitled “ Summary of the History | “V€!s available. Bituminous felts and paints, and road 
with engines of 200 horse-power and was intended | of Perran Foundry,” presented to the Royal Cornwall surfaces and damp-courses rae all affected, and the a 
principally for towing. Within the next few years | Polytechnic Society in 1929, and has read another of tar for roads is to be confined to absolutely essential 
other ships were sent out for the same service. Then, | paper by the same author, * Perran Foundry and its requirements. The restrictions, however, do not apply 
too. they did a little in the way of bell-founding.| Story,” published in 1938. These papers give an | *° public highways for which local highway authorities 
l'wo of the bells in Madron church bear the inscription | interesting account, particularly of the partners and | Te responsible. The materials in short supply include 
Hayle Foundry, 1823.” It appears from Canon | the staff of the foundry. It appears that Benjamin | ™@suc asphalt, tarmacadam, bituminous felt, cold 
Jenning’s Historical Notes on Madron that these bells | Sampson (1770-1840) was at first a clerk in the Perran | bitumen emulsion and tar felt and, in the case of roads, 
were Originally cast at Bridgwater in 1761, and were | office, acquired a share and seems to have become | the adoption of water-bound macadam and uncarpeted 
recast at Hayle. manager. His nephew, Benjamin Cloak, assumed the | Concrete 1s recommended, where practicable. Alter- 
Perran Foundry.—Perran Foundry commenced work- | name Sampson and was manager until his death in | 24tive materials are also suggested for roof coverings, 
ing in 1792. It was established by Robert Were Fox, | 1864. Benjamin Sampson, the second, left his share | damp-proof courses and coatings for water tanks. 
of Falmouth, and other members of the Fox family, | in Perran to his friend and solicitor Shilston, who took | Another material, the consumption of which is severely 
John Williams of Scorrier, Samuel Tregelles and Peter | an active part in the management; he died in 1875. | restricted, is rubber. , 
Price. Price was the engineer and technical man; | It is suggested that Boweman may have been works | The Ministry propose that the manufacture of certain 
he had served at Coalbrookdale and at Catron, and was | manager ; in 1843 he and R. Hoskin, the chief draughts- | @Tticles made of cast iron shall be prohibited or 
53 years of age. Ten years or so earlier, when Boulton | man, were directed to take counsel’s opinion in refer- limited. Pre-cast concrete posts and panels, chest- 
and Watt were thinking of setting up works in Cornwall, | ence to some dispute about engines for Vauxhall water- nut paling or home-grown hardwood are suggested as 
Price was the man that James Watt had in mind for | works. Carnell was appointed works manager in 1844 ; | #lternatives for gates and railings for new constructions; 
running it, and he wrote of him to his partner Matthew | then his son-in-law, John Burgen, who had been chief and grooved concrete slabs for bicycle racks ; concrete 
Boulton : “‘ There is one Peter Price a Quaker in this | draughtsman, held the position until the works closed. with a steel bar for foot scrapers ; and pre-cast concrete 
county that was once foreman in the Boreing mill | Mr. Tregoning Hooper mentions, as well as the Haarlem slabs for pipe-trench and man-hole covers. In place of 
at Carron and afterwards agent for the Dale or Ketley | engine, the following Perran productions :—Taylor’s | ©4st-iron rainwater pipes and fittings, the use of 
Company, at London, a man of character and a great | 85-in. engine for the United Mines (1940); Harris’s asbestos cement or steel is advocated, while reinforced 
deal of knowledge in the foundry way. He has lately | Navigation Colliery, 100-in. engine; blowing engine concrete is suggested for making tramway standards 
had 100. a year estate left him and intends to marry | for Ebbw Vale Steelworks, 144-in. cylinder ; and Wheal | 4nd telegraph and telephone poles. Zine is another 
Falmouth Quaker and settle here, he is said not to be | Busy, 90-in. engine. . ‘metal which is to be used as little as possible in 
' building work. Zinc sheets are not to be released 


mbitious and has made me some indirect offers of (To be continued.) Z ; mt 
-ervice.’ However, Price declined to enter into the for new work and for repairs to existing work alter- 
cheme, and Boulton and Watt allowed it to drop. native materials should be employed. To repair 
Price was not a Cornishman, and it is not known what | pinholes and small cracks in roofing, valley gutters 

Tue Lare Mr. A. J. THORNTON.—It is with regret | and eaves gutters, bitumen roof-sealing compound 


Lrought him to Cornwall, or what he was doing between 
1781 and 1791. Another letter of James Watt affords | that we announce the death of Mr. A. J. Thornton, |should be used and for larger cracks and decayed 
areas the bitumen compound should be reinforced with 


evidence that Perran Foundry was at work in 1792. | which, we have just been informed, occurred on Octo- 

Rk. W. Fox, Price, and others formed a company to | ber 2. Mr. Thornton was inanaging director of Messrs. | cotton or hessian fabric according to the area affected. 
vo into business as ironmasters at Neath Abbey, in| A. G. Thornton, Limited, drawing and surveying-instru- | Finally, the Ministry request that putty be economised 
South Wales. They ordered an engine from Boulton | ment manufacturers, 41, Garfside-street, Manchester, | as much as possible in order to conserve linseed oil. 


ments, the British Standards Institution and the 
Building Research Station, have issued a series of 
economy memoranda giving particulars of restrictions 
and prohibitions relating to the use of certain materials 
and suggesting alternativeg. which are considered 
|to serve the desired purpose in war time. The 
memoranda are issued to all Government Departments 
represented on the Works and Buildings Committee 
and, through the Ministry of Health, to all local 
authorities. It is emphasised that the Materials Con- 
trols use the memoranda for controlling the release of 
| materials in short supply and that the Civil Licensing 
| Division of the Ministry of Works and Planning insists 
that specifications for civil building shall comply with 
| the requirements of the memoranda. 

Drastic restrictions have been imposed on the use of 
| lead for building and plumbing purposes. Lead sheet 
jand pipe will henceforth be released only in limited 
| quantities for special work of an essential nature ; all 

other uses of lead, except for chemical purposes, will 
cease. For damp-proof courses on new work, for 
|example, sheet lead or lead-cored felt should not be 
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7}-IN. SWING HIGH-SPEED 
CAPSTAN LATHE. 


Tue high-speed precision capstan lathe shown in 
the accompanying illustration has a swing of 7} in 
over the bed, and is, therefore. capable of being used 
for facing. It is primarily intended. however, for bar 
work, the spindle collet admitting bars of a maximum 
diameter of 2 in the hole through the spindle is 
{4 in. in diameter. Since there are eight spindle speeds 
with a range of from 75 r.p.m. to 3,000 r.p.m., and the 
six-tool angularly-mounted capstan is automatically 
indexed for the next operation as it is withdrawn from 
1 cut, the claim that the machine is capable of high 
and sustained production is justified. There is a 
cross-slide with front and rear tool posts, though in 
the illustration the slide is somewhat masked by the 
chasing attachment; this, however, is an optional 
fitting. The drive is by means of a }-h.p. motor 
running at 1,430 r.p.m., and contained in the cabinet 
which forms the base of the machine. Transmission 
between motor and spindle is by V-belts. The machine 
is known as the Accuratool” precision capstan 
lathe and is manufactured for Messrs. Dowding and 
Doll, Limited, 3. The Green, Wimbledon Common. 
London, S.W.19, by Messrs. Andrew Hyslop and 
Company. Limited, Carlisle-road, Colindale, London, 
N.W9 

rhe bed is carried on two columns on the base. a 
swarf and cutting-lubricant tray being interposed 
This arrangement enables the machine to be supplied 
for bench mounting if desired, or on a plain stand for 
» countershaft drive In these two patterns, three 
speeds, forward and reverse, with a range of from 
1,000 r.p.m. to 2,500 r.p.m., are provided. Referring 
again to the motor-driven type, as shown in the illus 
tration, it will be realised that the column of the bed 
immediately under the headstock also forms the casing 
for the belt drive from the motor in the cabinet base 
This drive includes a gearbox which has a two-step 
pulley for the belt to the spindle and is itself driven 
by belt from a two-step spindle on the motor shaft 
The gearbox is controlled by the pivoted lever seen 
to the left of the cabinet. The lever has fast and slow 
positions, and, since electrical reversing is provided, 
movement of the lever gives a choice of two spindle 
speeds in either direction for any one belt setting. 
The other speeds are obtained by belt changing, which 
is facilitated by the large doors provided at the front 
of the cabinet. The electrical control gear is housed 
in a totally-enclosed casing with a hinged door mounted 
on the left-hand side of the cabinet. The two switches 
on the front of the casing are for completely isolating 
the machine from the electrical supply and for the 
control of the cutting-lubricant pump, respectively. 
The pump is seen on the right of the cabinet mounted 
above a lubricant sump, which is detachable for 
cleaning without disturbing the pump, pipes or filters. 
The arrangement of the pump delivery pipes will be 
evident from the illustration. 

The spindle is of high-tensile heat-treated steel with 
opposed thrust bearings at the front and roller bearings 
at the rear, all the bearings being of high precision. 
The four fast spindle speeds are 675 r.p.m.; 1,205 
r.p.m., 1,685 r.p.m., and 3,000 r.p.m., and the four 
slow speeds are 75 r.p.m., 134 r.p.m., 187 r.p.m., 
and 333 r.p.m. The horizontal lever at the rear of 
the headstock is the feed lever for the bar stock, which 
is gripped by a finger in the spindle, the feeding 
movement opening and closing the collet chuck. The 
effective stroke of the feed finger is adjustable. The 
bar feed stand, supplied when desired, is of the tubular 
type, completely enclosing the stock. 
stand nearest the operator swings forward so as to 
enable him to load the bars from his working position. 
The cross-slide bas no automatic longitudinal traverse 
but is adjustable along the bed through a distance of 
10 in. It has, however, cross-feed traverse actuated 
by rack and pinion motion, the lever for which is just 
visible behind the curved arm of the chasing attach- 
ment. The slide has T-slots for the tool posts, so 
that these can be set on it as desired. The maximum 
distance between the tool posts is 4 in. They are 
open-sided and will accommodate tools j in. square in 
cross-section. The maximum swing over the slide is 
2} in. 

The chasing attachment is shown in the illustration in 
the working position, in which, of course, the tool posts 
are not used. When chasing is not being done the 
attachment folds back out of the way. The rocker shaft 
on which this pivoting takes place can be readily identi- 
fied in the illustration. It is carried in brackets attached 
to the rear of the bed, one of which has a cylindrical 
casing, seen above and behind the capstan slide. This 
casing contains a helical spring to return the shaft 
when a cut is finished, the shaft, which carries the 
chasing head, naturally having longitudinal] traverse. 
The cutter head, seen immediately above the cross- 
slide, is provided with a slide carrying the tool holder 
ind having vertical traverse for feed, the feed screw 
being fitted with a micrometer collar. The feed nut is in 





The end of the | 


ENGINEERING. 


SWING 


73-IN. 


HIGH-SPEED 


OcT. 16, 


1942. 


CAPSTAN LATHE. 














two parts, adjustable relatively to one another in order 
to take up back-lash. The tool holder is adjustable 
horizontally on the slide so that the chaser can be set 
accurately for picking up partly cut threads. It can 
also be rotated on a horizontal axis for setting purposes. 
The tool makes contact with the top of the work. 

The curved arm with a handle at the front of the 
lathe is attached to the rocker shaft by a split grip 
and is also bolted, with adjustment facilities, to the 
cutter head to give additional support to this when 
chasing is being done. The end of the arm near the 
handle is provided with a stop, adjustable in a vertical 
direction, which rests on a guide bar attached to a 
block on the front outside edge of the cross slide. The 
guide bar is correctly set relatively to the arm by a 
locating pin on the cross slide saddle engaging with a 
hole in the block. This pin is held in position by a 
spring catch. The guide bar is provided with a screw 
at one end so that it can be tilted when taper threads 
are being chased. It will be appreciated that the 
cross slide is usually traversed to its maximum rear 
position when chasing is being done. Its position rela- 
tive to the headstock when the tool posts are in use 
depends on the position of the screwed part of the work 
relative to the collet. 

The method of traversing the cutter head to suit the 
pitch of the thredd concerned may now be described. 
Just above the headstock a portion of a screw can be 
seen; this is the lead screw. A third arm, known 
as the follower arm and attached to the rocker shaft 
by a split clamp, carries at its free end a half nut which 
engages with the lead screw. Rotation of the lead 
screw traverses the rocker shaft with the cutter head 
and operating arm at the rate appropriate to the 
pitch of the thread being cut The lead screw is 
mounted on a spindle running in phosphor-bronze 
bearings and is easily detachable to facilitate changes 
of pitch, although the change gear in the lead screw 
drive enables threads of three different pitches and 
either right or left hand to be cut with each screw 
and its corresponding half-nut. The change gear can 
be identified by the removable guard over it at the 
rear of the headstock. It is driven from the spindle 
and comprises one or two intermediate gears carried 


}on a slotted plate and a removable gear on the lead 


screw spindle When cutting left-hand threads an 
idler gear is introduced. The half-nut is clamped 
tightly to the follower arm when parallel threads are 


to be cut, but when taper threads are required ar 
adaptor is fitted which allows the half-nut to slide in 
the follower arm. contact with the lead screw being 
maintained by a spring. It will be realised that the 
half-nut and lead screw are engaged as long as the 
operating arm stop lies on the guide bar on the cross 
slide, so that the whole assembly of rocker shaft 
follower arm, operating arm and cutter head traverse 
together against the pressure of the spring on the rocker 
shaft. As soon as a threading cut is finished, the action 
of lifting the operating arm disengages the half-nut 
and the spring returns the assembly to the origina 
starting point. To throw the chasing attachment out 
of action altogether and restore the lathe to the normal 
condition for plain turning or facing, the assembly is 
turned over to the back of the lathe by means of the 
operating arm. 
the rocker shaft comes into contact with the short bar 
immediately below it and prevents the assembly fron 
being turned over too far. This stop is adjustable longi 
tudinally on the shaft to limit the-return stroke of the 
assembly when required. 

The capstan is designed on more conventional line- 
than the rest of the machine and requires little com 
ment. The angular mounting gives the maximum 
clearance for oversize die-heads and other tools and also 
provides adequate support against turning and drilling 
thrust loads. The maximum distance between the collet 
face and that of the capstan head is 10} in., and the 
maximum effective stroke is 24 in. The head tool holes 
are 3 in. in diameter, the centre of the tool in operation 
being 2%, in. above the top of the saddle. A locking 
bolt of special design ensures positive indexing and 
prevents radial play from developing through wear 
Each of the six positions has its own screw adjustment 
stop. The withdrawal of the cutting tool by the star 
wheel automatically indexes the capstan head to the 
next machining position. The indexing bolt may b: 
withdrawn by a lever, thus permitting the head ani! 
stop drum to be rotated by hand without any move 
ment of the slide. All the slides of the machine are of 
Meehanite to provide hard wear-resisting working 
surfaces and so preserve the original accuracy of alig: 
ment. The lathe is manufactured throughout as 
precision machine. The floor space required with tl 
bar-feed stand is 12 ft. by 3 ft., the length Without th 
stand being 4 ft. 9 in. The approximate net weight i 
6-5 ewt., including the bar-feed stand. 


The stop seen at the extreme right of 
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THE * VENWICK’’ MECHANICAL 


COMPARATOR. 


[He comparator illustrated in Figs. | to 4 on this 
age. known the Venwick the name 
teing compounded from that of the manufacturers, 
Venner Time Switches. Limited, Kingston 
By-pass-road, New Malden, Surrey. and that of the 
listributors, Messrs. A. C. Wickman, Limited, Coventry. 


Is as 


gauge, 


Messrs. 


The gauge may be mounted for use in several ways, 
wo of which are illustrated in Figs. | and 2. The 
rrangement shown in Fig. | comprises a_ simple 


olumn stand with a flat measuring table, which can 
te used with gauge blocks or plug gauges for prismatic 
vork or to measure the difference of diameter from 
standard of cylindrical work by simply rolling the 
the table below the measuring point. 
of the instrument thus mounted is 
idicated by the maximum amount of vertical tra 
of the gauge on the column, which 6 in., 
nd by the distance between the axis of the gauge 
nd the face of the column, which is 3 in. The table 
« 3) in. in diameter. The testing of cylindrical work 
sually involves more than checking the diameter, 
rue circularity and parallelism also needing verifica- 
For this purpose the arrangement shown in 
Fig. 2 is adopted, the axis of the gauge being inclined 
st an angle of 45 deg. and the work being carried on 
rollers, one of which can be traversed horizontally. 
With this mounting the limits of capacity are } in. 
nd 3% in. in diameter. 

A third arrangement, not illustrated, is a universal 
tand for checking the true running of shafts, ete.. 
r for checking parallelism of flat surfaces and edges 
iring assembly. This stand consists of a flat 
late with a finely-finished bottom surface and a top 
irface having ways on which slide a block carrying 

vertical column. A _ cross-arm mounted on the 
olumn by means of a universal joint with a slide. 
\nother joint at the holder for the comparator gives 
further movement. A fine adjustment is provided 
for setting purposes. The instrument mounted 
an be on a machine-tool table to a height of 
“0 in., and, in spite of the range and variety of move- 
nent provided, is sufficiently rigid for very accurate 
ests to be made. ] 

It will be clear from Figs. 1 and 2 that the reading 
f the comparator is made on a segmental scale. This, 
s shown in the drawings, Fig. 3 and 4, has 60 divi- 
ons, 30 on each side of a central zero. The gradua- 
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across 


capacity 


erse 


1s 


on. 


base 


so 


used 
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tion reads in 0-000] in., but, as the lines are 0-04 in. 
apart, are black on a silver-grey background, and the 
pointer has a fine tip, distinguished by a red dot, 
readings to half a ten-thousandth of an inch can be 
obtained without difficulty. 
at a. It is friction mounted on the pivot shaft b, 
and is carefully balanced by a weight riveted to the 
bottom arm. The pointer is actuated by a simple 
lever and link system, which is indicated by dotted 
lines in Fig. 3, more or less diagrammatically, the 
smaller details not being shown to avoid complication. 
The plunger c, which is fitted with a removable pointer 4, 
is finished at the top with an accurately flat surface 
in contact with a roller e. The roller is carried at 
the end of the short arm of a bell-crank lever f, 
pivoted at the point g. A swinging lever A, pivoted 
at i, is coupled to the end of the long arm of the 
lever f, by the link j, the point of attachment of the 
link to lever h being near the pivot of that lever. 
The end of lever h is connected by a link &, to a short 
lever 1, attached to the pointer pivot shaft 6. Contact 
between the plunger ¢ and the roller e is maintained 
by a helical tension spring, not shown anchored to 
the frame and attached to lever 1. It will be obvious 
that the movement of the plunger is considerably 
magnified by the lever system, the amount of magni- 
fication at the tip of the pointer being 500 to 1. The 
whole of the working parts of the mechanism are 
of best quality hardened steel. A very high degree of 
precision is maintained in manufacture, as an examina- 
tion of the gauges in all stages of assembly has demon- 
strated. The pivots, for example, are burnished and 
fitted in a similar way to those employed in a clock, 
Messrs. Venner Time Switches being well equipped 
for, and experienced in, manufacturing mechanisms of 





Fic, 2. 


this class. 

The plunger is enclosed in a dust-proof steel tube. 
Where it emerges in the casting it is fitted with a 
transverse pin sliding in a slot formed in a sleeve 
attached to the top lug of the tube. A pair of shallbw 
nuts m on the sleeve limit the movement of the plunger 
and prevent damage to the pointer by hard contact 
with the stops », which are, however, padded with 
soft rubber. The lower nut is provided as a safety 
measure also, since operators have a tendency to try 
to pull the plunger down. The responding pressure 
of the instrument is between 3 oz. and 40z. Referring 
to the upper part of the casing, which is split down the 
centre, it will be seen in Fig. 3 that there are two 
pointers o at the top of the scale. These are painted 


The pointer is indicated | 
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(1900.c.) 
red and can be set anywhere along the scale to indicate 
plus or minus tolerances. The pointers are attached 
to blocks p, having slotted nuts and capable of being 
traversed in a segmental slot concentric with the scale. 
Access to the nuts for setting the pointers is through a 
sliding cover g. A small key r, of the thumbscrew type, 
is housed in a recess inside the cover, so that it is always 
handy for use. It will be realised that in Fig. 3, the 
front half of the casing has been removed to show the 
internal mechanism. 

With the Venwick gauge the indirect measuring 
| system is used; that is, the gauge is set to a master 
block or standard piece of work and when the parts 
to be examined are placed on the table of the instru- 
ment it is evident at a glance whether the part is of the 
correct size or, if not, how much it differs. It may be 
mentioned here that, although the gauge is normally 
made with graduations reading to 0-0001 in., it can 
be supplied, when desired, reading to 0-002 mm. or 
to 0-00025 in. The method of setting the gauge with 
the flat-table instrument shown in Fig. 1 needs little 
comment. The gauge block or plug gauge is placed 
on the table and the arm carrying the comparator is 
lowered until the plunger point almost touches it. The 
arm is then clamped to the column and fine adjust- 
ment is made by a screw under the table until the 
pointer is at the desired position on the scale. The 
small lever seen near the plunger collet in Fig. 1 is, 
of course, for lifting the plunger for the removal and 
insertion of the work pieces to be measured. 

The mounting of the comparator shown in Fig. 
may, perhaps, be more easily followed if it is explained 
that the axis of the plunger passes through the hori 
zontal axis of the small roller on the left; this roller 
is fixed in position. The roller on the right, however, 
is mounted on a slide so that it can be traversed 
towards, or away from, the left-hand roller. The master 
gauge, or the work, rests on the two rollers, the right- 
hand roller being adjusted so that the axis of the 
plunger passes diametrally through the gauge or 
work and similarly through the left-hand roller. The 
traverse of the right-hand roller is determined in the 
first place by a scale on the slide, but final accurate 
setting is effected by fine adjustment screws on the 
comparator holder and on the roller slide. The com- 
parator can be adjusted axially in the holder and the 
holder itself can be adjusted laterally on the stand in 
order to check the parallelism of the work. 

Apart from the usual precautions of cleanliness in 
use and the maintenance, as far as possible, of an even 
temperature, the Venwick gauge needs no special treat- 
ment in order to obtain satisfactory results, and the 
mechanism employed would seem to ensure accuracy 
over long periods. 
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RECENT UNITED STATES WELDED 
TANKS. 


It is now common knowledge that fighting tanks 
have been for some time fabricated by welding in the 
United States instead of being riveted. Some idea of 
the appeardnce of these tanks can be gathered from 
Figs. 1 to 4, on page 310, these illustrations having 
been reproduced from official photographs issued by 
the United States Office of War Information and sup- 
plied to us by Messrs. Lincoln Electric Company, 
Limited, Welwyn Garden City, Herts. The actual are 
welding operations were carried out by means of appli- 
ances developed by that firm’s parent Company in 
the United States. The tank in the foreground of 
Fig. 1 is the new welded type M.4, which has been 
developed from the older type M.3 seen in the back- 
ground. The differences between the two 
will be apparent on comparing them, the most notable 
being perhaps in the contour of the turret and the 
disposition of the armament, the M.4 tank having 
superior fire power. 4 


designs 


This tank is also seen in Fig. 2, 
again in association with another vehicle, which in this 
case is a half-track scout car. The combination of a 
pair of tyred front wheels with independent drive 
and a track prov ides certain advantages for the par- 
ticular duties required of the scout car, while the 
spring-loaded roller in front of the radiator enables 
steep banks to be negotiated head on without injury 
to the front wheels. 

The M.4 tank is shown travelling at speed in both 
Figs. 3 and 4, the track-driving sprocket being better 
seen in Fig. 3, than in either Fig. 1 or Fig. 2. In 
Fig. 4, on the other hand, the track guide wheel arrange- 
ment is more clearly visible, the welded seam at the 
side of the sloping front, moreover, emphasising the 
arc welding used in construction. The gear case 
between the front sprockets is, of course, bolted, 
since this must be removable for inspection and 
overhaul. The process of tank fabricatiom by arc 
welding differs somewhat from that adopted in, say, 
the welding of pressure vessels. In the first place, the 
metallurgical differences between armour plate and 
mild-steel plate must be considered. Secondly, the 
tank sub-assemblies are more rapidly welded if they 
can be moved into positions such that all the seams lie 
in a horizontal plane, this welding position, moreover, 
enabling less skilled operators to carry out the work 
than would be required if the seams were vertical or 
overhead. The tank assemblies are, therefore, carried 
in frames, or “ manipulators,” so that they can be 
rotated electrically into the desired position. 








ANNUALS AND REFERENCE BOOKS. 


The Machine Shop Year-Book and Production En- 
gineers’ Manual, 1942.—The appearance of a new 
manual dealing with the tools, materials and processes 
of the machine shop is justified not only by the enormous 
variety of work now carried out in such shops, but also 
by the needs of the numerous operatives whose introduc- 
tion to the machine shop is of recent date. Even men 
of wide experience may often feel glad of information 
about practices which are unfamiliar to them, and 
especially with regard to recent innovations in produc- 
tion methods. The present manual goes a long way 
to meet these needs, for it is remarkably comprehensive 
and fully up to date. Besides containing descriptions 
and illustrations of modern machine tools of all kinds, 
it provides information on power transmission, electric 
and hydraulic equipment, cutting tools, jigs, gauges, 
measuring instruments and much other 
apparatus of interest to machine-shop mechanics and 
managers. Such processes as gear-cutting, grinding, 
lapping, super-finishing, shot-blasting, oxygen cutting, 
etc., also receive attention ; in fact, no activity of the 
machine shop seems to have been overlooked. There 
are various articles by experts, among the subjects dealt 
with being “* Machineability,” by Dr. G. Schlesinger , 
* Diamond Tools,” by Paul Grodzinski; ‘‘ Gear Test- 
ing,” by Dr. W. A. Tuplin; “ Grinding,” by J. E. Hill; 
and “ Planing, Shaping and Slotting Machines,” by 
W. Alderson. Another commendable feature of the 
book is a collection of some 50 recent articles of machine- 
shop interest, taken from various publications. Alto- 
gether, these occupy more than a third of the volume. 
In a foreword, Sir Alfred Herbert writes, ‘“‘ This book 
contains a fund of valuable information arranged in 
such a way as to make it readily available for reference, 
in connection with many of the problems which present 
themselves to those who take a real interest and pride 
in the job they are doing.”” We endorse this opinion, 
but might add that, with a more adequate index the 
information would be still more readily available. The 
manual can fairly be classed amongst the interesting 
and instructive handbooks. It is published by Messrs. 
Paul Elek Publications, Africa House, London, W.C.2, 
at the price of 25s. net. 


precision 


ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s. net, 
or 28. 3d. including postage. 

Galvanised Goods.—In view of the need for economy 
in the use of zinc, the position with regard to the 
quality of galvanised wire and other articles has been 
reviewed and the British Standards Institution has 
recently issued war-emergency amendment slips to 
specifications No. 443-1939, which covers the testing 
of the zine coating on galvanised wires, and No. 729- 
1937. which deals with galvanised articles other than 
wire. The effect of these amendments is to reduce the 
severity of the test, and although it is realised that, 
in the case of wire to be used for certain purposes, 
the original test must be adhered to, it is considered 
that for general purposes galvanised wire complying 
with the amended test will give adequate service for the 
war period. It is understood that the amended speci- 
fications will be enforced by the Ministry of Supply, 
except in the case of wire for special applications. As 
stated on page 268, ante, where the matter is dealt with 
in some detail, representations for permission to adhere 
to the original specification for wire should be addressed 
to the Director for Wire Rods and Wire Products, 
Ministry of Supply, Iron and Steel Control, Ashorne 
Hill, near Leamington Spa, Warwickshire. Copies of 
the two amendment slips, namely, P.D. 17, relating to 
specification No. 443, and P.D. 23, relating to specitica- 
tion No. 729, may be obtained gratis on application 
to the Institution, enclosing a stamped addressed 
envelope. 

Cotton Belting Ducks.—At the joint request of the 
Cotton and Rubber Controls, the British Standards 
Institution has issued war-emergency specification 
No. 1069-1942, covering cotton belting ducks for use 
in the manufacture of rubber conveyor, elevator and 
transmission belting, and of balata belting. The object 
of the specification is to reduce the number of indi- 
vidual types of duck used in the rubber and allied 
industries in the manufacture of belting, in order to 
effect economy in the consumption of cotton. The 
desirability of using the smallest possible number of 
single yarn counts and yarn foldings to secure the 
maximum degree of interchangeability was a primary 
consideration in the preparation of the specification. 
Four types of duck, namely, 28, 31, 32 and 334 oz. per 
yard, are specified, and it is considered that belting for 
power transmission—employing both rubber and balata 
impregnation—and rubber conveyor and elevator 
belting, can be made with these four standard types of 
duck. 

Arc-Welding Plant.—War-emergency specification 
No. 1071-1942, covering alternating-current arc-welding 
plant and equipment for heavy constructional work, 
has been prepared and issued at the request of the 
Directorate of Industrial Electrical Equipment, 
Machine-Tool Control. The type of equipment dealt 
with, namely, three-phase multi-operation installations, 
is being increasingly used in shipbuilding and other 
heavy work, and the publication is based on Specifi- 
cation No. 638. The use of ammeters is not required, 
suitable scales being fitted to the regulating device on 
the welding regulator. It is also laid down that if 
drawings are required, the makers’ outline drawings 
and diagrams of connections shall be accepted. The 
new specification will be quoted in their contracts by 
Government departments ; hence the data given should 
be of considerable assistance to the industry. [Price 
ls. net, or ls. 3d. postage included. } 








BOOKS RECEIVED. 


United States Geological Survey. Water-Supply Paper 
No. 8719. Surface Water Supply of the United States, 
1939. Part 9. Colorado River Basin. Washington: 
Superintendent of Documents. Price 35 cents.} 

United States Geological Surrey. Professional Paper 
No. 196-B. Geology and Biology of North Atlantic 
Deep-Sea Cores Between Newfoundland and Ireland. 
Part 3. Diatomacea. By K. E. LOHMAN. Washing- 
ton: Superintendent of Documents. [Price 45 cents.] 

The Costing of Government Contracts. By L. W. Rosson. 
Osborne-road, Potters Bar, Middlesex : Gee and Com- 
pany (Publishers), Limited. [Price ls. 6d. net.| 

Government Contract Cost Investigations. By F. R. M. 
DE PAULA. Osborne-road, Potters Bar, Middlesex : 
Gee and Company (Publishers), Limited. [Price 1s. 3d. 
net.) 

The Telephone Handbook. Being the Eighth Edition of 
the “ Practical Telephone Handbook.” By JosEPH 
PooLe. Completely revised by N. V. KNigut and 
W. Pricketr. London: Sir Isaac Pitman and Sons, 
Limited. [Price 





5s. net. 


Oct. 16, 1942 


PERSONAL. 


Mr. CrctL BENTHAM, M.Inst.C.E., M.1.Me 
M.Inst.T., has been unanimously elected Preside: 
the British Engineers’ Association for the ensuing 
Mr. Bentham is chairman and managing direct 
Messrs. Henry Simon, Limited, Cheadle Heath, chai ‘ur 
of Messrs. Henry Simon (Engineering Works), Li: 
Messrs. Turbine Gears, Limited, and a director of «+ \y 
companies. 


We understand that Mr. B. J. Tams, M 
A.M.I.Mech.E., who has been in charge of the Mechu ‘ 
Engineering Section of the Central Register since « 
in 1941, is relinquishing that position to become per 
assistant to Mr. W. A. Stanier, whose appointme: 
Scientific 
recorded on page 213, ante. 

Mr. W. J. Baker, A.M.1.Mech.E., A.M.1.Chem.E., 
relinquished his appointment as deputy enginee: 
works manager to the Bristol Gas Company to be: 
general manager to the Weston-super-Mare and Di-' 
Gas Company. 

Mr. M. J. WATKINS, M.Inst.T., general man 
Belfast Harbour Board, has been appointed hono 
corresponding member of the Institute of Transport 
Northern Ireland Mr. E. Burrow, M.Inet.T., assist 
to the docks and marine manager, Southern Rail 
Southampton, has been appointed in a similar cap 
for the Southern Area. 

Dre. T. C. Anovus, D.F.C., D.Sc., A.M.L.1 
A.M.1I.H.V.E. lecturer, Department of Industrial Phy 
logy, London School of Hygiene and Tropical Medi 
has been appointed acting head of the Department 

Mr. H. J. 
South Western Counties Branch of the Institutior 
Mr. t 
Devon 


ScoLes has been elected chairman of 


Structural Engineers for the session 1942-43. 
HOWELLS, 10-12, Market-street, Torquay, 
been elected honorary secretary and treasurer of 
branch. 

Mr. R. Dixon, Dock Manager, Great Western Raily 
Docks, Plymouth, has been appointed assistant to t/ 
Chief Docks Manager, Cardiff. 

Mr. James E. STARKIE, A.M.I.E.E., 
the position of electrical engineer to the Burnley ‘ 
poration Electric Supply after 36 years’ service. 

Mr. F. J. Perper, draughtsman. Chief Mechanica 
Engineer's Department, London Midland and Scotti- 
Railway, Derby, has been appointed works manag 
Chief Mechanical Engineer's Department, Kilmarnock 
in succession to Mr. A. 8S. BENNETT, who has retired 

Mr. LESLIE DOUGLASS, AC.U.1 M.1.Mech.} 
4.M.Inst.C.E., A.M.1.E.E., district manager, Cornwa 
Electric Power Company, has been appointed engine: 
and secretary to the Isle of Man Electricity Board 


has retired f1 


Dr. Harrison Hower, Editor of Industrial and En 
gineering Chemistry, has been awarded the Chemica 


Industry Medal of the American section of the Society of 


Chemical Industry. 
Messrs. The General Electric Company, Limited, hay 
announced that Dr. C. C. GARRARD and Mr. J. J. GRaci 
have been appointed joint general managers of the Wittor 
At the same time Mr. J. A 
works 


group of engineering works. 
LACEY has appointed 
engineering department, in succession to Mr. W 


been manager of thy 
who retired recently. 
the Company's switchgear works since 1908 and Mr 
Gracie has been commercial manager at Witton Work 
for the last four years. 


Mr. W. B. RicHarps, director and general manager «! 


Messrs. Keith Blackman, Limited, Tottenham, London 
N.17, service with the firm th 


month. 


completes 50 years’ 








ADDRESS ON TRAINING OF INDUSTRIAL CHEMISTS 
At a meeting arranged by the Liverpool Joint Chemistr 
Committee, to be held at 6 p.m., on Friday, October 25 
at the Adelphi Hotel, Lime-street, Liverpool, Mr. A. F 
Findley, B.Se., F.L.C., of the City of Liverpool Technica 
College, and chairman of the local section of the Societ 
of Chemical Industry, will give an address on “ Some 
Reflections on the Training of Chemists in Industry.” 


TRADERS AND WarR-Risks INsuRANCE.—The Board 
of Trade state that they have reason to believe that «a 
number of traders and firms who are required to insure 
their stocks or equipment under Part II of the Wa 
Risks Insurance Act, 1939, or Part IL of the War Damag: 
Act, 1941, as the case may be, are failing to compl) 
with their statutory obligations either by not insuring 
at all or by insuring for a sum considerably below th 
full value for which the law requires them to insure 


| A number of prosecutions have recently been instituted 


by the Board against persons who have failed to comp! 


| with their obligation and traders are warned that th: 


Board will not hesitate to enforce the provisions i 


question wherever necessary. 


Adviser to the Minister of Production ts 


HEATON 
Dr. Garrard has been manager of 


diffi 
eve 


fro 


she 


lig! 
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NOTES FROM THE NORTH. 


GLASGOW, Wednesday. 
Steel Trade. 
moving freely and makers experiencing 
in meeting the demands of their clients but 


tish 
are 


tio! is 


difficulty 


eve 

fre lengthening. Structural sections are being ordered 
it siderable quantities against Government contracts. 
she makers are also exceedingly busy with orders for 
light and medium plates. Locomotive and wagon 
builders are fully employed and their orders for plates 


esent a considerable proportion of the current output. 
The demands for special and alloy steels are increasing 
the production is heavy. The raw material position 
= fairly satisfactory but heavy steel scrap is still urgently 
iired. The following are the current quotations : 
er plates, 171. 12s. 6d. per ton; ship plates, 16]. 3s. 
per ton; sections, 151. 8s. per ton ; medium plates, 4 in. 
thicker, rolled in sheet mills, 211. per ton; 
k-steel sheets, No. 24 gauge, 221. lis and 
vanised corrugated sheets, No. 24 gauge, 261. 6d. 
ton, all for home delivery. 
Valleable-lron Trade.—In the West of Scotland malle- 
le-iron trade the conditions are unchanged and although 
-iness is good, and plant is being kept running steadily 
ere is no great for deliveries. Re-rollers of 
steel bars have still a fair amount of business in hand 
it would They 
to produce a much larger tonnage as they have 
The currept quotations are as 
Crown bars, 151. 128. 6d.; No. 3 bars, 131. 128. 6d.; 
i bars, 131. 17s. 6d.: and re-rolled steel bars, 17/. lis 
ton, all for home delivery. : 


mma 15a. 


per ton ; 


2s. 


pressure 


welcome an increased demand. are 
ready 
lke 


N 


stocks of semies. 
we 


er 


Scottish 
the Seottish 


Much 
and the 
is quickly disposed of to 
emands of steel makers are very heavy and there has 
steadily increasing for foundry 
Ample stocks of raw material have been coming 
regularly. To-day’s market 


activity continues in 
full output of the 
consumers. The 


Pig-lron Trade. 


pig-iron trade 


Purhaces 


«> been a demand 


grades. 


forward as 


quotations are 


follows :—Hematite, 61. 18s. 6d. per ton, and basic iron, 
6l. Os. 6d. per ton, both delivered at the steelworks : 
foundry iron, No. 1, 61. 58. 6d. per ton, and No. 3, 61. 3s. 


per ton, both on trucks at makers’ yards 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel There has been wide approval through- 
out the steel and engineering trades of South Yorkshire 
of the timely reply made by Mr. W. W. Wood, head of an 


old-established steel firm, to rumours respecting the 
fortunes that it is alleged are being made by firms 
engaged in the heavy industries of this area. Speaking 


on the occasion of his installation for the third year in 
succession and for the fourth time as Master Cutler of 
the ancient Cutlers’ Company of Hallamshire, Mr. Wood 
said that most selling prices were fixed and had been for 
two years, but the manufacturer was having to produce 
against rising costs of wages, coal, castings, timber, and 
other commodities. These had risen to 
such an extent that a compensation fund had had to be 
formed, to be drawn on when profits fell below 25 per 
cent. of the pre-war average of the years 1936-37. Mr. 
Wood added: “ Before people talk about enormous 
profits, they might well endeavour to find out how many 
steelmakers have been compelled to apply to this fund. 
Some of them have little more than the satisfaction of 
feeling that they are contributing to a policy of non- 
inflation.” Production in the iron, steel and engineering 
trades is generally satisfactory. Good progress is being 


many costs 


made with the heavy commitments of this last or. | , 
! l quarter. | nationally and not to South Wales alone. 


Still more steel is being used in Yorkshire coal mines ; 
the prejudice against it is gradually being overcome in 
view of the urgent need to conserve stocks of timber. 
Structural in improved request. Subject to 
restriction of metal supplies, agricultural engineers are 
benefitting from the intensified food-growing campaign, 
a feature of the trade being the heavy demand for all 
kinds of tractor spares 


is 


steel 


South Yorkshire Coal Trade.—Supplies of all kinds are 
coming forward rather more freely. The settlement of 
disputes beneficially affected production, though 
there are still complaints of unnecessary absenteeism. 


has 


The demand for house coal has eased, deliveries in many 
districts having been made to the maximum permitted. 
Merchants are augmenting their stocks against winter 
requirements, and at the same time are engaged in com- 
pleting arrangements for the new distribution plan, which 
has called for a great deal of clerical work in the prepara- 
tion of returns. Industria} coal is a strong section, and 
the demand is steadily increasing. Railway companies 
and public-utility undertakings are taking a large pro- 
portion of the tonnage available. More extensive use is 
being outcrop coal for bunkering purposes. 
Central-heating coke is in demand for stocking purposes, 
and there is a strong call for blast-furnace coke. 


made of 


| 


Heavy material of all descrip- | 


endeavour is being made to prevent delivery times | 


| were plentiful and dull. 





NOTICES OF MEETINGS. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


General Situation.—The requirements of the war 
industries now absorb practically the whole of the heavy 


| Ir is requested that particulars for insertion in thi- 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


output of iron and steel of the Tees-side area. Ordinary; Nortu-East Coast INSTITUTION OF ENGINEERS AND 
customers are able to obtain only trifling supplies of | SHIPBUILDERS. ~To-night, 6 p.m., The Literary and 
materials for industrial purposes. Priority buyers have | Philosophical Society’s Rooms, Newcastle-upon-Tyne. 
arranged contracts that are likely to keep most producing | Annual General Meeting. Presidential Address, by 
plants actively employed to the end of the year and | Mr. J. Ramsay Gebbie. Student Section: Wednesday, 
manufacturers of some commodities have difficulty in| October 21, 6.45 p.m., Bolbec Hall, Newcastle-upon- 


whole, | Tyne, 1. Chairman’s Address on “ Special Duty Cast 


Irons,”’ by Mr. W. Gardener. 


meeting their delivery obligations. On the 
however, the supply of commodities for work of national 
importance is satisfactory. | INSTITUTION oF CiviL ENGINEERS.— Yorkshire Associa- 
tion: Saturday, October 17, 2.30 p.m., The Hotel 
Metropole, Leeds. Joint Meeting with the Yorkshire 
Association of Tue INSTITUTION OF STRUCTURAL ENGI- 


NEERS. ‘“‘ Some Observations on the Effect of Bombs 


Cleveland Iron Trade.—¥oundry pig iron is still | 
plentiful. The make of local brands is still intermittent | 
and slight, but Midland qualities are now reaching this | 
area in ample parcels. 


Basic Iron.—The production of basic iron is ample on Structures in Hull,” by Mr. William Morris. North- 
for the heavy requirements of the makers’ own con- | Western Association: Saturday, October 24, 2.30 p.m., 
y ” j "a © opt ~ > 4 *hester “*hair- 

suming works and enables small additions to be made to | The Engineers’ Club, Albert-square, Manche ste r. Chait 
man’s Inaugural Address on “Some Ancient Water- 


stocks, but does not provide any tonnage for the market. 


Hematite works,’ by Mr. E. C. Oakes. 


Conditions in the hematite branch of trade . 
INSTITUTION OF ELECTRICAL ENGINEERS. 


North Mid- 


improve very slowly. There seems little likelihood of et 
any expansion in the limited output, and the shortage | land Centre: Saturday, October 17, 2.30 p.m., The 
necessitates the strict adherence to the control of distri- | Great Northern Hotel, Wellington-st reet, Leeds. Chair- 
bution regulations. Acquisition licences are obtainable | ™#n’s Inaugural Address, by Mr. W. F. Cooper. North- 
only for essential purposes, and other consumers “are | ¥estern Students’ Section: Saturday, October 17, 2.30 
|p.m., The Engineers’ Clyb, Manchester. Address by 


urged to make as much use as possible of substitutes. 


Most of the substantial make of refined iron is passing Mr. L. H. A. Carr, Chairman of the North-Western Centre. 


Secti . ‘ri , . op 2: 5S 
into consumption in place of hematite. Measurements Section: Friday, Octobe r 23, 5.30 p.m., 
u ‘ 11 1 Steel.—The } ee ada oil Savoy-place, Victoria-embankment, W.C.2. Chairman's 
vor os as “ae anc ; eel. : " oe output © Inaugural Address, by Mr. E. H. Miller. South Midland 
ns = pom pore my cee re yar + haem Centre: Saturday, October 24, 12.30 p.m., The Grand 
promgety a a ~ Es e aie yas han ag | Hotel, Birmingham. Lunch, to be followed by the 
7 s TS av ‘aw ‘ s rT vo -) } ‘ . 
consumer Devens AC © ar ¥ ona erandiy n 1e1r Chairman - Address, by Mr. R. H. Rawill. 
reserves. The deliveries are increasing, but re-rollers | y ’ ENGINEE Vorth 
are extremely busy and require still larger supplies. INSTITU Ten ow MEC a — “sry 5 7" : 
Most branches of the manufactured-iron trade are | ¥estern ay pm = aes : . wy = 
actively employed, but departments turning out heavy Engineers Olub, A vert square, Man hes er. o ans : 
Their Types, Characteristics and Application,”’ by Mr. 


descriptions of material are particularly busy. A further) “"™"" ~ uti Friday, Octot 23. 5.30 
increage in the production of special and alloy steels is C. G. Ferguson. Institution : riday, October 23, 5.: 


. lao ia Saat heatenieaiiien. 
necessary and the unprecedented demand for ship- acing samy ee — —- ~ ; ve re cao r~ 
building requisites renders it necessary for the output | 8-W J. Gengral Mesting. ogo = - 0 nl 
to be maintained at a maximum. Sheet makers have | Colonel 8. J. Thompson. London traduates’ Section : 

Saturday, October 24, 3.30 p.m., Storey’s-gate, St. 


extensive orders in hand and the demand for structural 
steel is keeping the producing plants fully employed. 
Pit props and arches, and railway material, continue in 


*‘ Steam Generation 
Under War-Time 


James’s Park, Westminster, 8.W.1. 
and Distribution in a Large Factory 
Conditions,”’ by Mr. J. M. Smith. 

INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section : Saturday, October 17, 2.30 p.m., Houldsworth 
Hall, Manchester. ‘Some Post-War Industrial Pro- 
blems,”” by Dr. A. P. M. Fleming. Institution: Friday, 
October 23, 3 p.m., The Institution of Civil Engineers, 
| Great George-street, Westminster, 5.W.1. Annual 
General Meeting. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, October 20, 5.45 p.m., The Lighting Service 
Bureau, 2, Savoy-hill, W.C.2. (i) Film Display: “ Hy- 
draulics ”’ and “‘ Transfer of Power.” (ii) Presidential 
Address, by Mr. H. W. Swann. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
SCOTLAND.—Tuesday, October 20, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow. Presidential Address, by Mr. 
F. C. Stewart. 


strong demand. 

There is no shortage of light iron and steel 
scrap, parcels of which offered freely, but 
grades, particularly of good melting steel, are wanted in 
large quantities. 


Scrap. 


are heavy 








NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 
The Welsh Coal Trade.—A refusal by local colliery 
managers to take part in the work of the pit production 
committees which have been set up to increase the output 
of coal, has roused a great deal of interest in South Wales. 
Objection was taken to the extension of the powers of 
the committees and the shortness of the time given to 


IN 


the managers to consider them, and they decided to . 
seek advice on how far the instructions, issued in a | BRITISH AsseceaTION OF REFRIGERATION. -Thursday . 
circular from the Regional Coal Controller, conflicted | October 22, 3 — -_ — a nn Sa 
with their statutory duties which make them solely | Bers, Storey’s-gate, St. James's Park, Westminster. 

| S.W.1. (i) “ Notes on the Features of the Government 


responsible for the control, management and direction of a 
the mine. It was felt that the effect of the new powers | Cold Stores,” by Mr. A. G. Clausen. (ii) “ Measurement 
would be to transfer to the committees most of those | of Heat Leakage into a Cold Store,”’ by Dr. Ezer Griffiths. 
duties. The managers met the coal controller subse- JuNIoR INSTITUTION OF ENGINEERS.—Friday, Octo- 
quently and explained to him that their objections applied | ber 23, 6 p.m., 39, Victoria-street, Westminster, S.W.1. 
The matter | Informal Meeting. “ Production in Small Factories,” by 
was discuss4i at a national meeting of the Colliery | Mr. V. L. Ruddy. 

Managers’ Association held in London later, when it was IRON AND STEEL INSTITUTE.—Saturday, October 24. 
decided to give the new scheme a fair trial but to resist | 9.39 p.m., The Royal Victoria Station Hotel, Sheffield. 
any attempt to take over the managers’ statutory duties. Joint Meeting with the SHEFFIELD SocIETY OF ENGINEERS 
An extensive campaign to increase the output has been | 4~py METALLURGISTS and THE SHEFFIELD METALLUR- 
opened by the South Wales Miners’ Federation who have | gicaL AssociaTION. (i) “ The Formation of Hair-Line 
organised meetings, convened conferences, arranged for Cracks.. Part I,” by Professor J. H. Andrew, Mr. A. K. 
broadcast talks and for the showing of films at local | Bose, Dr. G. A. Geach and Dr. H. Lee. (ii) ‘“* The Deter- 
cinemas. In addition, a number of technical suggestions | mination of the Solubility of Hydrogen in Iron and Iron 
have been made for the consideration of the pit produc- | ajjoys,” by Professor J. H. Andrew, Dr. H. Lee and Dr. 
tion committees. A very firm: tone was maintained in| 4. G. Quarrell. 

all sections of the steam-coal market. Supplies of all 
descriptions, however, were very difficult to secure owing 
to the well stemmed position of collieries generally and 
the amount of new business that could be arranged was 
very small. Export business was severely checked owing 
to the need for conserving coal as far as possible for the 
home market and the only supplies available were the 
low qualities which were in request from home | 
buyers. Best large descriptions were only sparingly 
available while stem lists for the sized kinds were well 
filled ahead. There was sustained demand for the 
bituminous small sorts which were extremely scarce. 
Best dry steam smalls were active but the inferior kinds 








EXHIBITION OF PHOTOGRAPHY IN INDUSTRY AND 
Scrence.—The Association of Scientific Workers is pro- 
moting an exhibition of “‘ Photography in Industry and 
Science ”’ to be held during November in the rooms of 
the Royal Photographic Society, at 16, Prince’s Gate. 
London, S.W.7. The exhibition will be opened at 3 p.m., 
on Saturday, October 31, by Sir Robert Watson Watt. 
C.B., F.R.S., when the chair will be taken by Mr. D. 
| MeMaster, President of the Royal Photographic Society. 
Exhibitors will include the Ministry of Information. 
technical branches of the three Services, individual 
technicians and leading photographic firms. 


slow 
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ENGINEERING. 


Offices for Publication and Advertisements, 


Oct. 





95 & 36, Bedford Street, Strand, London, W.C.2. | 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 


and other publications bearing some- | 


OS nanan titles. 

TerecraPuic f * ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 

Tx.erHone NumBper—TEMPLE BAR 3663 (2 lines). 


—_—— — 








SUBSCRIPTIONS, HOME AND FOREIGN, 


“ ENGINEERING ” may be ordered from any | 


newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 


or three months, pro rata), payable in advance :-— 
For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies - £2 3 0 


For all other places abroad— 
Thin paper copies 3 3 0 
Thick paper copies #3 7 6 
Foreign end Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 


communicate the fact to the Publisher, together with 


the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Seria] advertisements will 
be inserted with all practicable regularity, but cannot 
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CRUISERS IN ACTION. 


AFTER an unusually long interval, the United 
States Navy Department have announced the loss of 
three 8-in. gunned cruisers in naval operations 
against the Japanese forces in the neighbourhood of 
the Solomon Islands during the night of August 8-9. 
The action appears to have been short and sharp 
and, while it is improbable that the Japanese ships 
escaped entirely without damage, it does not seem 
that they received such punishment as would effec- 
tively counterbalance the Allied loss of four fairly 
heavy ships—the fourth being the Australian 
cruiser Canberra, the sinking of which was an- 
nounced soon after the engagement. No particulars 
were then given of the scope of the action, but the 
communique now issued gives a fairly detailed, 
though brief, account of its course. 

Apparently the Allied force was engaged in cover- 
ing the transport of United States marines in the 
Guadalcanal-Tulagi area, and consisted of screening 
groups of cruisers and destroyers, disposed on both 
sides of Savo Island to guard the western entrances 
to that area. The transports were detected by 
enemy aircraft soon after midnight, and their 
position was indicated by flares. Simultaneously, a 
force of Japanese cruisers and destroyers, moving 
at high speed, came round the southern coast of the 
island and headed towards the convoy but, observing 
the covering ships, immediately opened upon them 
a heavy and accurate fire with guns and torpedoes, 
which seriously damaged the Canberra and set her 
on fire. The enemy ships did not stay to complete 
her destruction, but she was too badly damaged to 
be saved and, in the course of the morning, she had 
to be abandoned and sunk. 

The Japanese force then altered course to the 
north-east of the island, where they encountered the 
other covering fleet, which they engaged at close 
range, again using torpedoes as well as gunfire. It 
is not clear whether any of the torpedoes took effect, 
but the report states that the American cruisers 
Quincy and Vincennes were hit repeatedly and sank 
during the night. The third cruiser, the Astoria, 
which was badly damaged and set on fire, sank on 
the following morning. As stated, there is no 
evidence that any comparable damage was inflicted | 








| on the Japanese ships, but the Allied fire wa 


PAGE | effective to the extent that the Japanese force 


|retired without pursuing their original purpose 
|of attacking the transports and supply ships, so 
|that the action cannot be regarded as wholly 
| without compensation from the Allied point of view. 
|A subsequent communique from the United States 
| Navy Department announced that one Japanese 
| heavy cruiser was sunk, together with four destroyers 
| and a transport, and that a United States destroyer 
| has been lost, in the Solomon Islands region ; this 
| report, however, relates to a later engagement on 
| October 11 and 12. 

The feature of particular interest about the action 
|in August is the seeming inability of the Allied 
cruisers to stand up to the fire of enemy ships of 
ostensibly similar type. The Japanese ships appear 
to have been of the Nati or Otago classes, carrying 
|ten 8-in. guns and normally of approximately 
| 10,000 tons displacement. The American cruisers 
| were of the Minneapolis class, of roughly the same 
| displacement, but armed with only nine 8-in. guns. 
| They were of rather more modern construction, 
| having been built in 1934 to 1937, as against the 
| 1928 to 1932 of the Japanese ships; the latter, 
however, are stated in Jane’s Fighting Ships to have 
| been ‘extensively refitted” at about the same 
period that the American cruisers were built and 
may be presumed, therefore, to be substantially 
their equals so far as the officially published data 
are concerned. The Canberra was completed in 
1928 and was generally a sister to the British Kent 
class, with eight 8-in. guns and a standard displace- 
ment of 10,000 tons. She, like the Japanese ships, 
was reconstructed in 1934-35, when an attempt was 
being made to overcome the limitations imposed by 
the close adherence of the British Admiralty to the 

terms of the Washington Treaty. 

The shortcomings of the ‘* Washington ” type of 
cruiser seem to have been recognised by all the 
Powers which signed the treaty, but, whereas the 
United Nations have only begun their endeavours 
to improve the design within comparatively recent 
years, there is some reason to suspect that Italy, and 
probably Japan also, took steps to overcome the 
defects of the type at a much earlier stage, and that 
the ships are, in fact, only nominally of the standard 
10,000 tons displacement. The British ships of the . 
Kent, Dorsetshire and London classes originally had 
no side armour, a feature which suggested a reversion 
to the protected cruisers of the closing years of the 
Nineteenth Century in which speed was assumed to 
be a sufficient compensation for the lack of armour. 
This argument does not hold good, however, when 
the antagonist has both speed and armour, in 
addition to a more numerous armament of guns 
that, individually, are certainly not inferior in 
hitting power to those of the Allied ships ; and the 
whole incident serves but to reinforce and emphasise 
the fact—which should have carried more weight 
than it did in the counsels of the British and 
American politicians who endorsed the Washington 
Treaty—that an agreement made with those who 
have no intention of being bound by it is at best a 
handicap, and at worst a gratuitous source of weak- 
ness that may exact a price out of all proportion to 
any immediate benefits that it may seem to confer. 

The action in the Solomons promises to be of 
particular interest to students of naval affairs, when 
more information is available, because there have 
been comparatively few losses of cruisers, in engage- 
ments between forces of approximately similar types 
and strength, from which any definite conclusions 
can be drawn that may have a bearing on the future 
trends of design. Most of the British cruiser losses 
have been the result either of bombing attacks by 
aircraft or torpedoes from submarines. The Cal- 
cutta, Curlew, Fiji, Gloucester, Southampton, York, 
Dorsetshire and Cornwall succumbed to air attacks ; 
the Bonaventure, Calypso, Dunedin and Galatea 
were torpedoed, and the Neptune was mined. The 
Sydney, sunk in action with the armed merchant 
cruiser Kormoran in November, 1941, may have 
been torpedoed also. The losses of cruisers in the 
Java Sea battle in March of this year appear to have 
been due to gunfire from superior enemy forces for 
the most part, though it is possible that torpedoes 
may have been responsible in some cases. In no 
case, however, does it appear that the forces engaged 








in any given interchange of fire were approximately 
equal in striking power; by good luck or good 
management, the enemy seem to have managed on 
each occasion to concentrate an overwhelming fire 
upon one or two Allied ships, seldom of similar type 
or, for that reason, able to act effectively in concert 
and to demonstrate the validity of Lanchester’s 
* N-squared Law.’’ That demonstration was pro- 
vided by the Japanese instead. 

A curious feature that persists in the naval 
operations in the Pacific is the reluctance of the 
Japanese to risk even their smaller and older capital 
ships in support of their landing operations or in 
attacking Allied troop convoys. It is true that the 
Allies also have kept their battle fleets in reserve 
and it may be that the reason in both cases is the 
expectation of a future attack in force on Japan 
itself; but the probability, to say the least, that 
the Allies would be relying mainly on cruisers and 
destroyers as escorts for their transports might have 
been expected to induce the enemy to include some 
of his older battleships in the attacking force, since 
the speed of the convoy would hardly be sufficient 
to afford the transports safety in flight. Instead of 
doing this, however, they also have depended on 
cruisers, using them in squadrons; cruisers, in 
fact, have become the capital ships of the naval war 
that has centred round the Pacific islands, and the | 
heavier armoured vessels and the survivors of the 
fleet of aircraft carriers which figured so largely in 
the earlier Japanese advance appear to be taking 
little part in the operations now in hand. 

[t is not too much to hope that, in the near future, 
the Japanese reserves of cruisers may become so 
depleted that the Pacific operations may decline, 
so far as the enemy is concerned, into affairs of 
destroyers, supported by a mere stiffening of heavier 
craft. Of the 38 or 40 cruisers with 8-in. or 5-5-in. 
guns with which the Japanese navy entered the war, 
a considerable proportion must now have been 
either lost or rendered hors de combat by serious 
damage ; and although it may be supposed that the 
repair facilities of Singapore, Rangoon, Sourabaya 
and Hongkong have been restored sufficiently to 
be of some service in relieving the strain on the 
enemy's home dockyards, the reduction of cruiser 
strength must be becoming serious. The Japanese 
ships, like the German, have shown themselves to 
be capable of taking extensive punishment without 
sinking, but the mere ability to keep afloat is of 
relatively small moment if the fighting capacity is 
nullified by heavy damage to upperworks, arma- 
ment and control apparatus ; and every lame duck 
that contrives to struggle to the security of a dock- 
yard imposes additional demands on the available | 
destroyers and other small craft which must be | 
detailed to escort it, for the United States sub- | 
marine fleet is reported to be active in the enemy’s | 
waters and escorts cannot be dispensed with. 

A point which may assume increasing importance 
as the war proceeds is the relative unhandiness of 
the larger cruisers and their inability to change 
course quickly enough to dodge bombs and tor- 
pedoes launched from aircraft at close range. It is 
common knowledge that the superior manoevra- 
bility of destroyers and the smaller cruisers has 
enabled them, on many occasions, to take risks that | 
the 10,000-ton cruisers could hardly have faced with | 
an equal chance of survival. Whether it is really | 
worth while for any navy to continue to add to its 
force of heavy cruisers depends on the question | 
whether naval policy is to be dictated by the possi- | 
bility of a large-scale fleet action, in which such | 
vessels might have the advantage over the smaller, 
more lightly armed, but handier types ; or whether 
cruisers in general are to be designed on the assump- 
tion that, after all, their primary purpose is to be 
cruising, independently or in small squadrons, and 
the protection of shipping routes against raiding 
craft of similar type. The development of the fleet 
cruiser, as of the fleet destroyer, was the outcome 
of the gradual growth of Continental navies to the 
point of being able to stage an effective fleet action ; 
but naval warfare in narrow waters, exposed to the 
attack of shore-based aircraft, as well as in wider 
waters such as the Pacific, has advanced along differ- 
ent lines and, just as the battle cruiser has virtually 
disappeared, so it appears possible that the so-called 
** heavy cruiser may eventually follow suit. 








ENGINEERING, 


INDUSTRY AFTER THE WAR. 


As the war affects all the activities of the nation, 
and much of its thought, it is natural that those 
who are called on to deliver addresses, even to 
selected audiences, should tend to stray into the 
broad field of the war and its economic reactions, 
rather than to confine themselves to what may 
fairly be described as their proper spheres. Pro- 
fessor Fortescue’s presidential address to the Insti- 
tution of Electrical Engineers formed no exception 
to this tendency. He said himself, ** at this critical 
functure an address of the conventional type seems 
inappropriate.”” As the whole structure of present- 
day material life has been determined by the 
progress of science and the mechanical arts, it is 
clear that in the solution, or the attempted solution, 
of many of the problems of the future, the engineer 
must take a prominent part, and it is not only 
fitting, but essential, that his opinions and sugges- 
tions should obtain prominent expression. Presi- 
dential addresses to the great engineering institu- 
tions give convenient opportunities for that expres- 
sion and members of the Institution of Electrical 
Engineers were probably neither surprised nor 
disappointed when Professor Fortescue said com- 
paratively little about his own subject of education 
and much about post-war planning. 

Of the many problems which will face the country 
after the war, Professor Fortescue referred speci- 
fically to two. These were unemployment and the 
balance of trade. The “avoidance of unemploy- 
ment ’’ he looked upon as a political question in 
which engineers, as such, could not directly concern 
themselves. The maintenance of a favourable 
balance of trade was, however, a matter on which 
their activities could have muchinfluence. As items 
in an attempt to maintain, or improve, the inter- 
national financial status of the country, he suggested 
the banning of imported luxuries, intensification of 
the present drive to increase the home production 
of food, and the use of indigenous products in place 
of materials previously imported from abroad. The 
engineer's part in the matter would be the production 
of ** commodities of so high a quality and so suitable 
for their purpose that they are eagerly sought for 
by the rest of the world.” 

In connection with this latter desideratum, Pro- 
fessor Fortescue said ** The higher the standard of 
living that can be maintained throughout the 
country by good internal organisation, the more 
likely it is that goods of high utility will be pro- 
duced.” He also suggested that in order to avoid 
unemployment and improve working conditions, 
it might be desirable “to adopt refinements of 
method which in the past have not been justified 
owing to the additional man-hours required.”” Just 


| what was intended to be conveyed by this remark 


is not clear. In manufacturing processes “ refine- 
ments of method” means the employment of 
machinery and appliances which will enable goods 
of undiminished quality to be made more cheaply ; 
that is, with a smaller number of man-hours. It 
may be that by “refinements of method ” Professor 
Fortescue means the employment of substitute 
materials which, although they result in a final 
product of equal quality, require more man-hours 
for their working-up and application than do the 
materials normally employed. As far as we under- 
stand the proposals advanced, it would appear that 
these substitute materials would be indigenous 
products, which would take the place of imports. 
This assumption, whether it correctly represents 
Professor Fortescue’s position or not, leads directly 
to his most far-reaching proposal. He makes a 
distinction between the cost of our manufactured 
products at home and their cost abroad, and, in 
effect, suggests that exports should be subsidised at 
the cost of the country as a whole, in order to 
maintain a flourishing manufacturing industry and 
prevent unemployment. He does not nse the word 
** subsidise,’’ but his stafement that “the cost of 
these man-hours is an internal matter and may 
have to be shared by the whole community in order 
to secure necessary imports,” can mean nothing 
else. It may be that Great Britain will be forced to 
adopt this procedure, but if all other manufacturing 
countries do the same it is not clear who will benefit. 





OcT. 16, 1642. 
| In any case, the practice is not new; it has ee, 
employed by Germany for years, but does no 


| appear to have improved the standard of living 
that country. 


Professor Fortescue, like many others who dilate 
on the post-war world, appears to start from the 
assumption that in the peace which is to come the 
pre-war standard of living of the country will not 
merely be restored but will be improved upon. Why 


it should be supposed that a world engaged ‘1 the 
destruction of its material wealth on a scale yp 
| paralleled in history should be in a position to offe; 
its inhabitants improved conditions of existence 
when it is all over is difficult to understand. Evyey 
if one confines attention to what are known as the 
‘ working classes,” it is profitable to remember, as 
the Chancellor of the Exchequer has recently 
pointed out, that the major part of the income of 
the country is now provided from the lower i: 
range. This state of affairs is not likely to c! 
and Professor Fortescue’s subsidy for the mainten 
| ance of industry will have to be drawn mainly from 
| the classes which it is intended to benefit. That ly 
realises there may be difficulties is clear from th: 
fact that while in one paragraph of his address hy 
suggested intensifying the drive to increase tly 


ome 


inge 


home production of food as one item in an attempt 
to improve the balance of trade, in the next para 
graph he pointed out that difficulties may aris 
“since there are now far more taxpayers thar 


agricultural workers.” 
Passing from the general to the particular, 
fessor Fortescue made some specific proposals 
connection with coal. Various methods of reducing 
home consumption were referred to. These included 
the carrying out of the recommendations of the 
Weir Committee on Main-Line Electrification and 
those of the Brabazon Committee on the Sever 
Barrage Scheme ; proceeding with the Caledonia: 
and Grampian hydro-electric projects; and the 
| development of district-heating schemes based o1 
the use of waste heat from electric-power stations, 
or on pure central-heating stations. The Weir pro 
posals were estimated to save between 9,000,000 
and 10,000,000 tons of coal a year, and the Sever 
Barrage 1,500,000 tons. No estimate of the total 
saving to be obtained by the development of district 
heating was given. In view of the very many 
| factors involved, this is natural. It was however 
| stated that a claim has been made that “in th 
average industrial district this system would lead 
to a saving of the order of 1 ton of coal per person 
per annum.” 
| There will be no quarrel with Professor Fortescue’s 
contention that these various projects would lead 
to considerable reduction in the consumption of coal 
There may well, however, be considerable differences 
of opinion about the economic soundness of his ideas 
concerning the procedure which should be adopted 
to turn this saving to the advantage of the country 
| His general point of view appears to be that the coa 
saved should not be mined. Under the Weir scheme, 
** 95.000 to 30,000 miners could be released fron 
|work underground and would be available for 
| productive work elsewhere.” The Severn Barrag« 
saving would “‘ represent the output of 4,000 miners 
working underground,”’ and the two Scottish hydro 
electric schemes, that of 1,000 miners. As coal is th: 
one great natural asset of the country, it might l« 
supposed that in an impoverished world full advai 
| tage should be taken of it by exporting as much as 
possible and increasing home demand by utilising 
it, for example, in electro-chemical processes th 
products of which have now to be imported. To 
take miners from the pits “for productive work 
elsewhere ’’ would not seem a promising policy for a 
|country in which millions of workpeople released 


from munitions work and the armed Forces have to 


be absorbed. Professor Fortescue’s point of view 
is that “‘ the conditions under which the miners work 
underground are onerous and often dangerous 
Humanitarian considerations therefore favour an) 
possible reduction in the amount raised.” If we ar 
to act on this idea, we must shut down the mining 
industry and turn Great Britain into an agricultura! 
country. If some 35,000 miners are to be taken out 
of the pits because their work is “ onerous and often 
dangerous,”’ why not all? 
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NOTES. 


Tue Iwstirute oF FveEL. 

Mr. W. M. Secvey, M.Inst.C.E., M.I.Mech.E., 
M.LE.E., who has consented to continue for a 
third year as President of the Institute of Fuel, 
delivered his presidential address at a well-attended 
meeting of the Institute which was held on Tuesday, 
October 13, in the hall of the Institution of Electrical 
Engineers, Savoy-place, London. The address, 
which dealt with the functions of Institution 
Councils, is reproduced on page 316 of this issue. 


Mr. Selvey then presented the Student’s Medal of | 


the Institute to Mr. C. G. Cannon, whose qualifying 
thesis, he observed, was of quite exceptional merit. 
The meeting was also the occasion for the presenta- 
tion of the Melchett Lecture, in which Dr. Arno Carl 
Fieldner, Chief of the Fuels and Explosives Service 
in the United States Bureau of Mines, discussed 
“The Analysis and Testing of Coal in Relation to 
its Properties and Utilisation”; and of the award 
to the leeturer of the Melchett Medal. As Dr. 
Fieldner was unable to be present, the medal was 
received on his behalf by Mr. Mumford Colebrook, 
Second Secretary of the United States Embassy in 
London, for transmission to America. In acknow- 
ledging the presentation, Mr. Colebrook expressed 
the hope that the exchange of knowledge between 
Britain and the United States, typified by Dr. 
Fieldner’s lecture, would be continued in years to 
ome and extended into other fields. The medal 
would be handed to Dr. Fieldner at a meeting of 
the American Society of Mechanical Engineers, and 
a suggestion had been made, which he endorsed, 
that the personal bestowal might be made by 
Mr. Arthur M. Selvey, the President’s son, who was 
in the United States on official Dr. 
Fieldner’s lecture was then presented to the meeting 
by means of a talking film, showing him actually 
delivering it, the diagrams and other illustrations 
being interspersed in the film. The method proved 
very effective as a means of presenting the per- 
sonality of the lecturer to his audience, in spite 
of the handicap of a quality of sound reproduction 
which left something to be desired. 


business. 


ACADEMY AND Lonpon ReEcoN- 


STRUCTION. 


THE Roya 

In 1940, the Royal Academy appointed a Planning 
Committee under the chairmanship of Sir Edwin 
Lutyens, with Sir Charles Bressey as vice-chairman, 
to prepare a scheme for the redevelopment of London 
from the architectural standpoint. 
that the Committee have now drawn up an interim 
report, based on the 1938 report with which the 
of the chairman and vice-chairman were 
associated, and that this is to be published shortly. 
Meanwhile, an exhibition of maps and drawings, 
indicating the principal features of the scheme, has 
been arranged at Burlington House, where it will be 
open to public inspection until November 28. The 
committee’s plan envisages, as the main con- 
structional items, a re-location of the main railway 
termini, which would be connected by a ring road 
and a new circular electric underground railway ; 
the placing underground of all railway lines within 
the ring road, and their operation by electric traction 
exclusively ; the removal of markets to positions on 
the ring road; the closing to wheeled traffic of 
certain squares and shopping streets; the con- 
struction of relief roads to supplement the main 
traffic routes; the special treatment of certain 
districts, such as those surrounding St. Paul’s 
Cathedral and Westminster Abbey ; and, possibly, 
the adoption of the Thames barrage scheme, in 
order to facilitate the development of river frontages. 


hames 


The only bridge construction contemplated is that | 


of a new bridge at Charing Cross, to form part of 
a plan for the enlargement of Trafalgar-square and 
the development of the area in that vicinity. It 
is to be noted that the general scheme is a somewhat 
idealised one, in which the architectural considera- 


tions are given perhaps an undue precedence of 
the more practical questions of how the develop- | 


ment can be carried out in the presence of 
existing systems of roads, railways (including tram- 
ways and the trolley-’bus routes which will ulti- 


We understand | 
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mately supersede them), sewers, and gas, water and 
electric mains. The placing underground of all 
| railways within the ring road, for example, and the 
|removal to other sites of all the present railway 
termini except those at Victoria, Paddington and 
| Marylebone, would involve engineering works of 
great extent and cost, the accomplishment of which 
might prove to be impracticable on purely physical 
grounds, without such an expenditure as would 
put the scheme completely out of court. Never- 
theless, the proposals have sufficient of a general 
air of practicability to make them unusually attrac- 
tive. That much rebuilding will have to be under- 
taken is obvious, and the plan does, at least, provide 
a focus for the discussions that must take place. 


RESTRICTIONS ON USE OF INDUSTRIAL 
° PREMISES. 

Under the Location of Industry (Restriction) 
Order, 1941 (S.R. and O. 1941, No. 1100), the use to 
which premises, having an area of 3,000 sq. ft., or 
over, are put, has been subject to control by licence. 
Industrialists owning premises coming into this 
category have been under the obligation to obtain 
a licence from the regional offices of the Control of 
Factory and Storage Premises before changing the 
use to which a factory or warehouse was put or 
before utilising the premises for purposes of pro- 
duction or storage. It has now become necessary 
to ensure that there is no waste of any of the nation’s 
resources in premises having an area of less than 
3,000 sq. ft., whether from the point of view of man 
power, raw materials (including fuel), factory or 
storage space, or transport facilities. Hence, a new 
Order, entitled the Location of Industry (Restric- 
tion) Order, 1942 (S.R. and O. 1942, No. 2072, price 
Id.), has been issued. This revokes the 1941 Order 
and, as from Monday, October 12, a licence must be 
obtained whatever the size of the premises owned 

| or utilised. 
be temporarily stored for 28 days, without a licence, 
under the existing General Order, which remains 
valid, and that no application for a licence need be 
made in order to continue to carry on business in 
premises which were exempt under the earlier Order. 
Further information concerning the scope of the 
Order may be obtained from the regional offices of 


the Control of Factory and Storage Premises, or | 


from local Chambers of Commerce. 


Krne’s Cross STATION. 

On Wednesday of this week, King’s Cross Station, 
originally the London terminus of the Great Nor- 
thern Railway and now that of its successor, the 
London and North Eastern, completes the 90th year 
of its existence, having been opened on October 14, 
1852. It was built on the site of an old smallpox 
and fever hospital, the acquisition of which cost 
the company some 65,0001., but the station itself 
cost only a little over 123,000/. and was claimed by 
Edmund Denison, then chairman of the Great 
Northern Railway, to be “the cheapest building, 


for what it contains and will contain, that can be | 
Later generations of | 


pointed out in London.” 
travellers and sightseers have condemned it on 


architectural grounds, but, at the time of its con- | 


struction, King’s Cross was hailed as something 
of a masterpiece, chiefly on account of its size and 
the span of its roof. This was designed by the 
architect, Lewis Cubitt, on the model of that 
covering the Imperial riding school at Moscow, the 
frames being of laminated-wood construction, subse- 
quently replaced by iron girders. The station is 
|associated with many interesting events in the 
development of British railways. In 1879, the first 
dining-car train started from it; nine years later, 
it had become a focus of popular interest as the 
southern terminus from which the East-Coast 
expresses left for Edinburgh in the first series of 
‘races’ with the trains of the West-Coast com- 
panies, a contest which was renewed in 1895, with 
Aberdeen as the goal ; and, in 1894, the first British 
| track-circuit system—the forerunner of present-day 
power signalling—was installed in the tunnels 
immediately outside the station. The fastest train 
to Aberdeen in the 1895 races made the journey of 
522} miles in 8 hours 40 minutes, an overall speed 
of 60 miles an hour, in spite of the fact that six 


It is stated, however, that goods may | 


changes of engines were involved. In 1921, the first 
restaurant car in the world to be fitted with an 
electric kitchen ran from King’s Cross to Leeds ; 
and in 1927 a new world record was set up by the 
9.50 a.m. to Newcastle, which covered the 268} 
miles non-stop. This record was completely eclipsed 
in May, 1928, however, when non-stop running was 
inaugurated between King’s Cross and Edinburgh. 
More recently, King’s Cross has been the starting 
point of the streamlined “Silver Jubilee’ and 
‘Coronation’ services introduced by the late 
Sir Nigel Gresley. The station now covers some 
15} acres, and the number of departures daily, 
which was only 13 in 1852, had become some 250 at 
the outbreak of the present war. 


ELectricitry-CHARGE ADJUSTMENTS. 


Many consumers of electricity have pointed out 
in the daily Press and elsewhere that their quarterly 
bills include a standing charge which is inde- 
pendent of consumption, so that if, in answer to 
the appeal for economy, they reduce their meter 
reading below a certain point, they will have to pay 
for units which they do not get. It has been asked 
why they should be expected to make payments to 
the supply authority for no service rendered. This 
point of view, which is widely held, does not properly 
represent the state of affairs. In broad terms, the 
standing charge represents the capital and other 
costs necessarily entailed in making a supply avail- 
able. These costs are to a large extent independent 
from consumption, and will fall on the supply 
authority even if the consumer does not use any 
current at all. As, however, in present circum- 
stances, consumption in the summer quarters may 
fall considerably below that represented by the 
quarterly standing charge, the Ministry of Fuel and 
Power has issued an order (The Electricity Minimum 
Charges Order and General Direction, 1942, S.R. 
and O., No. 1927) under which supply authorities 
will not be entitled to make a minimum quarterly 
charge, but in its place may make a charge of 25s. 
for a twelve-month period, even if energy of a 
corresponding value is not consumed. This arrange- 
ment will allow consumers in general to absorb 
the standing charge in the winter quarters. The 
date of the Order is September 19, 1942, but in 
the majority of cases it will not come into operation 
until the first meter reading after that date. Pro rata 
charges may be made for shorter periods than 
twelve months. The new arrangement does not 
apply to all-in or two-part tariffs. In the case of 
the latter, however, customers are given power to 
change over to a flat rate if they consider it would 
be to their advantage. 


ParpER EcoNOMY AND SALVAGE. 


An exhibition, entitled ** Design for Economy— 
Paper in Battledress,” was staged at the Savoy 
Hotel, London, by the Waste Paper Recovery 
Association, Bouverie-street, Fleet-street, London, 
E.C.4, on October 13, 14 and 15. We understand 
that the exhibition is later to tour the Provinces, 
where it will be open to the managements and 
officials of business firms. The main object of the 
exhibition is to demonstrate economies which can 
be effected in the use of paper, without any loss of 
| efficiency, and also to indicate the waste of paper 
which occurred in some directions in pre-war days. 
The exhibition in London was opened by the Mayor 
of Westminster, the chairman at the opening cere- 
/mony being Mr. Stanley Bell. The Minister of 
| Information, Mr. Brendan Bracken, who was also 
| present, stated that the Waste Paper Recovery 
| Association had accomplished something which had 
|been considered impossible, by increasing the 
| salvage of paper in Great Britain by 50 per cent. 
The largest individual exhibit was furnished by the 
| Ford Motor Company, Limited. Paper in every 
|form used by this company has been reduced to 
| its smallest practicable size and often reduced in 
| weight. The result has been an all-round saving of 
|444 per cent. of the pre-war consumption. In 
| addition, 264 tons of cardboard and packing paper, 
| amounting to 40 per cent. of the pre-war consump- 
|tion, has been saved by the works departments, 
jand 180 tons of paper was salved during the 


| past 12 months, after it had been condemned as 
| being of no further use in any form. 
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WAR EXTENSIONS OF 
PATENTS. 


By a CHARTERED PATENT AGENT. 


Prior to the Patents and Designs Act, 1919, 
which received the Royal Assent on December 23, 
1919, a patentee could seek an extension of the 
normal life of his patent only by means of a petition 
to the High Court on the ground of inadequate 
remuneration. That Act, which extended the normal 


life of a patent from 14 years to 16 years, provided | 


additionally for the extension of the life of a patent 
on the ground of loss or damage due to war. The 
procedure was by originating summons, instead of 
by petition; a much simpler and cheaper process. 
In each case, application had to be made at least 
six months prior to the expiration of the patent, 
subject to the allowance of the lodging of the 
application, at the discretion of the Court, up to 
the actual expiration. The result of the 1919 Act 
was that those patents which expired during the 
war and, theoretically, up to six months after the 


passing of the Act, could not be extended on the | 


grounds of loss or damage due to war. In effect, 
those patents expiring within the war and up to 
the end of 1919 (that is, applied for approximately 
between 1900 and 1905, respectively) could not be 
extended on these grounds. Actually, some 30 
patents, the lives of which were prolonged from 
14 years to 16 years and which bore application 
dates of 1905, were subject to that right. Apart 
from these few, many patentees were deprived of 
their full monopoly period by the last war. 

As regards this present war, Section 18 of the 
Consolidated Act still requires that application for 
extension should be made at least six months prior 
to the expiration of the patent, but the 1942 Act 
gave the Court discretion to allow applications to 
be made later, even after the expiration of the patent, 
in view of war circumstances. The 1942 Act also 
provided for applications for extensions of patents 
already expired and expiring while the war, and 
therefore the loss, was continuing. Thus there is 
no need for hardship, as in the last war, by way of 
curtailment of the effective monopoly period. 
Whether the whole procedure of applying for 
extensions is a hardship is a matter for opinions 
after consideration of two incommensurable factors 
which emerge from a statistical analysis. Such 
an analysis is useful in any case as an indication 
of what may be expected in the years following this 
war. 

In the table given below there are set out opposite 
each of the years 1920-1933, inclusive, the following 
figures :—In col. 2, the number of patents kept in 
force for their last or 16th year and expiring in that 
specified year ; in col. 3, the percentage which such 
number is of the total of patents granted on appli- 
cations 16 years previously (the peak percentages 
of 6-3 in the “ prosperity” period 1929-30 is of 
interest); in col. 4, the number of applications for 
extension on account of war loss, under Section 
18 (6); in col. 5, the number of patents in respect 
of which the extensions were requested ; in col. 6, 
the number of patents on which applications for 
extensions were refused, abandoned, withdrawn or 
stood-over ; and in col. 7, the number of patents 
on which extensions were granted. The figures db 
not include those cases where war-loss was included 
as a ground for extension, when making application 
by petition on the ground of inadequate remunera- 
tion; only originating summons are included. 

It would not be correct, for two reasons, to assume 
that, in 1923, for example, applications for extension 
were made on 32 patents out of 650. The first is 
that, by virtue of the necessary six months between 
the application and the expiration of the patent, 
according to Section 18 (1), the calendar year in 
which the applications for extension of the 32 
patents were lodged does not correspond with the 
year in which those patents would normally expire. 
In other words, for the patents expiring in any par- 
ticular calendar year, applications for extension 
will not necessarily be made within that year. The 
second is that some applications were made covering 
several patents at a time. The Courts allowed 
this where the dates of expiration were within up 
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| to two or three years of one another. Taking the 
totals, however, it can be said that, out of 8,582 
patents on which extensions were theoretically 
possible, applications were made on 581, or 6-8 per 
cent. Success was achieved in 478 cases (82-3 per 
cent.) and in 103 (17-7 per cent.), there was failure. 
It is not possible to analyse the extensions allowed 
|in terms of years and percentages of patents, 
| because the Annual Reports of the Comptroller. 
General do not give sufficient details. However, 
the maximum extension given was five years, and 
that was given on several patents. The minimum 
extension was one year. The spread of the applica- 
tions over the years is interesting. Hostilities lasted 
from August, 1914, to November, 1918, and the 
Versailles Treaty was signed in June, 1919. The 
war period may be said to cover 4 years and 11 
months. The applications for extension of, patents 
were spread over 14 years; although, if the 1919 
Act had contained the same provisions as the 1942 
Act for applications during the war, such applica- 
tions would have started probably in 1915 instead 
of 1920. This means that the applications would 
have spread over approximately 20 years, because 
the last actual applications of 1932 and 1933 would 
not have been affected by any applications made in 





this trouble and expense to get compensation fo, 
loss, which is no fault of his, and whether it would 
not be better for all patents to be extended. Thi, 
is a pertinent question in view of the faci that 
several countries adopted that procedure afjer the 
last war, and that peace treaties after this wa; 
will have to cater for some form of reciprocity. App 
Britain's allies going to give their patentees, do nestic 
and foreign, say, four years’ extension as a !iatter 
of course? And then, in return, are we going to 
burden our patentees, again domestic and foreign, 
with this expensive process under Section Is? |; 
is an issue which extends beyond the bounds of 
mere Government Departments. The argument 
jusually invoked against an over-all extension jg 
that some patentees have actually gained as g 
result of the war: why, therefore, should their 
monopoly periods be extended ? 

| One point of importance, bearing on this con. 
tention, is that any such gain has been controlled 





by the various Ministries by virtue of the practice 
of drafting contracts under Regulation 3 (1) of 
the Defence (Patents, etc.) Regulations, 1941. The 


practice is for the Ministry concerned to negotiate 
directly with the patentee ; it cannot be said, there. 
fore, that such patentees will receive enormo 
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figures of Cols. 1, 4 and 5 of the Table, it will be 
seen that the middle period of 1924-1930 was the 
most prolific. Undoubtedly the peak period of 
1927-1930 was influenced by the “ prosperity ” 
conditions. In times of bad trade, patentees will 
not consider spending several hundred pounds on 
patent extensions without very good assurance of 
some return. 

It is arguable whether the procedure of Section 


patents were extended, the Government Depart- 
ments could formulate a policy to see that any 
remuneration from them has a “ ceiling’ or top 
figure. Those patentees who are ‘gaining by the 
war are gaining mostly by virtue of Government 
contracts and, therefore, that form of control is 
available. 

Thus two incommensurable to be 


factors have 


assessed : on the one hand, the ease and cheapness 
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18 (6) of the Consolidated Act is worth while, and 
whether it is not better to give an over-all extension 
on all patents to cover the war period. An applica- 
tion under Section 18 (6) may cost 200/. as a mini- 
mum (much more than the total cost of obtaining 
and maintaining a patent for 16 years), and 1,500/. 
or more if it is opposed and is complicated. It 
may be asked why a patentee should be put to 


of an over-all extension, coupled with a possibl 
extra gain by those who have already gained }\ 
the war; and, on the other hand, the expense and 
burden of present procedure on all patentees, which 
places the wealthy minority in a privileged position. 
It is doubtful whether the small number of * war 
gainers,’ already controlled by Government con 
tracts, is a sufficiently significant factor to warrant 
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on a probably larger number of ** war-losers.” 

There is one obstacle to any change, and that is 
in the nature of an increasing, negative vested 
interest : at the present time, patentees are applying 
for extensions of their patents which are about to 
expire. 
raise the question why later patentees should get 


their extensions free, after earlier patentees have | 


incurred expense for their own. Considering that 
the extension practice will be spread over 20 years, 
this small band should not be allowed to set an 
unchangeable precedent. Another argument likely 
to be raised against over-all extensions is that, 
due to the war, many people have suffered irre- 
placeable losses and that patentees ought not to 
be in a privileged position ; but it is not a privilege 
to obtain something which is granted by Statute, 
and, furthermore, for all those who have suffered 
material loss due to war, provision is being made to 
compensate for that loss wherever it is possible. A 
short Act of Parliament would settle this small 
question of loss by patentees. The international 
reciprocity factor should determine the matter in 
favour of an over-all extension. The 1942 Act, after 
an incomprehensible delay, was rushed through with 
little consideration and with indecent haste. We 
may come to regret it. 








OBITUARY. 


SIR SAXTON NOBLE, BART. 


Sir Saxton Nosve, Bart., whose death occurred 
at his home in Bath on October 12 after a brief illness, 
achieved distinction in several spheres of activity. 
Saxton William Armstrong Noble was the second 
son of the late Sir Andrew Noble, Bart., K.C.B., 
F.R.S., the well-known authority on explosives, and 
was born on February 13, 1863. He was educated 
at Winchester and at the University of Hanover, and 


ENGINEERING. 





315 








: — 
the continuance of the burden uf present procedure | quently Mr. Creak served as a draughtsman in the 


| offices of Messrs. Beyer, Peacock and Company, 


Both they and the officials concerned will | 


|engineers and 


afterwards served a three-years’ apprenticeship in | 


the firm of Sir W. G. Armstrong and Company, 
Elswick, Newcastle-upon-Tyne. He continued in the 


employ of their successors, Sir W. G. Armstrong, | 


Mitchell and Company, and, in 1888, was placed in 
charge of the carriage department of the works. In 


| Limited, Manchester, for a few months, and,.in 


1887, joined the staff of Messrs. Henry Simon, 
Limited, Manchester, with whom he remained for 
27 years. 


-! 


of outside work. 
In 


for which he was personally responsible were the 
installation of flour-milling, wheat-cleaning and 
warehouse plants for the Riverside Milling Company, 
Limited, and Messrs. John White and Sons, both of 
Glasgow. Mr. Creak read a paper on “ Modern 
Flour-Mill Machinery” before the Institution of 
Mechanical Engineers, on October 24, 1913.* 
joined the staff of Messrs. Sturtevant Engineering 
Company, Limited, in 1914, and, as stated above, 
retired some two years ago. Mr. Creak was elected 
a member of the Institution of Mechanical Engineers 
in 1912. 








ELECTRICAL ENGINEERS AND THE 
POST-WAR PERIOD.+ 


By Proressor C. L. Fortescue, O.B.E., M.A. 
Tue world-wide struggle in which we are engaged 
dominates the lives of all members of the Institution 
and at this critical juncture an address of the con- 
ventional type seems inappropriate. My address is 
consequently more in the nature of an appeal than an 
address : an appeal to all members of this Institution 
to devote a part of those periods of relaxation which 


are so necessary for the efficient prosecution of their | 


immediate duties, to the contemplation of the condi- 
tions that are likely to prevail after this war and the 
problems that these conditions may present to electrical 
the electrical engineering industry. 
During the presidency of Mr. J. R. Beard, a Post-War 
Planning Committee was formed and is doing valuable 
work. But although such a committee may advise on 
policy and elucidate particular problems, it is, never- 
theless, the individual members of the Institution who 
will have to carry the heavy responsibilities which will 
almost certainly fall to engineers after the war. 


The most urgent questions are hardly likely to be | 


those of the restoration of the conditions prevailing in 
1939 or of merely avoiding the mistakes of 1919. 


1890 he took over the direction of the gun depart-| In fact, to be 1919-minded after this war may be as 
ment as well as that of the carriage department and | dangerous as to be 1914-minded now. A new outlook 
superintended all designs connected with the work | is called for: one capable of a great forward policy 


of these two departments. He also directed the 
experimental work which was carried out at that 
time. In 1895, when only 32, Noble was appointed 
a managing director of the company, which eventu- 
ally became Sir W. G. Armstrong, Whitworth and 
Company, Limited, and continued in this capacity 


| 


for a number of years. He also served as director | 
| working conditions of the less highly paid members of 


of the Mond Nickel Company, Limited, and of the 
Whitehead Torpedo Company, Limited. He suc- 
ceeded to the baronetcy on the death of his elder 
brother in 1937. In recent years Sir Saxton had 
devoted his interest mainly to music and the fine 
arts. He was elected a member of the Institution 
of Civil Engineers in 1898. 


MR. R. B. CREAK. 


WE note with regret the sudden death of Mr. 
Robert Brown Creak, which occurred at Mill Hill, 
London, N.W.7, on October 8. Mr. Creak, who was 
chief of the dust-collecting and pneumatic conveying 
departments of the Sturtevant Engineering Com- 
pany, Limited, until his retirement two years ago, 
was born at Bradford, Yorkshire, on January 23, 
1862. After receiving his general education at 
(;reat Yarmouth College, he entered the engineering 
department at Owens College, Manchester, as an 
\shbury Scholar in 1878. 
the honours B.Sc. degree of the School of Engineering, 
Victoria University, Manchester, and later in the 
same year began a three-years’ apprenticeship at 
the Crewe locomotive works, passing through the 

achine, fitting, erecting and millwright’s shops. 
In 1886 he was awarded a Whitworth Scholarship, 
ind after a further period of study, gained the 
M.Sc. degree of Manchester University. Subse- 


In 1882, Mr. Creak gained | 


and of building an improved industrial system and a 
better social organisation out of the artificial condi- 
tions inevitable in total war. Two aspects of the 
political and economic conditions likely to prevail in 
this country after the war stand out sufficiently clearly 
for deductions having some degree of probability to 
be drawn. First, there is an evident intention that a 
great effort shall be made to improve the living and 


the community. Secondly, there can be little doubt 


but that Great Britain will for long remain a country | 


importing both a large proportion of the food supplies 
essential for her population and a considerable quantity 
of the raw materials required for her industries. 

With regard to the first of these, statesmen, high 
dignitaries of the churches, leaders of political thought 


and prominent business men have spoken on this | 
They contemplate the | 


subject in definite tgrms. 
abolition of enforced ufemployment of willing workers. 
They envisage the reduction of drudgery detrimental 


| to mental health, the elimination of operations injurious 


to physical health, an increasing share of the amenities 
of life for the more lowly paid workers, better education 
and improved facilities for recreation. 

It is one of the disasters of modern times that 
unemployment and its allied problems should have 
become a political issue. 


body having no political or commercial ties. 
engineers will agree that this is necessary. 
that the steps to be taken to avoid unemploymént 


will constitute the corner stone of all post-war re- | 
planning. The share of engineers in the avoidance of | 
They can, it is | 


unemployment is likely to be limited. 
true, exert an influence in the direction of lifting the 
problem from the political arena; but until that is 





* See ENGINEERING, vol. 96, pages 577 and 601 (1913). 
+ Presidential address delivered to the 


Electrical Engineers on October 1, 1942. Abridged. 





After spending a year as draughtsman, | 
he was placed in charge of the firm’s dust-collecting | 
department, and, in 1893, took over the supervision | 


1910 he became chief of the flour-milling | 
department, and among the most important works | 


He | 


The Prime Minister himself, | 
speaking of the discordance between consuming and | 
producing power, suggested 12 years ago that this | 
problem should be examined dispassionately by a | 
Most 
I suggest | 


Institution of ; 


| accomplished, they can do little more than hold a 
| watching brief and prepare themselves to adapt their 
| methods to new conditions as they arise. Given a 
|free hand, there is much that engineers could do, 
| both to avoid unemployment and to bring about social 
improvement; but they know full well that these 
can only be accomplished if the country is prepared to 
accept a discipline resembling that imposed by war, 
and an organisation of its activities such that it can 
pay for the commodities and the services it requires 
from other countries. 

The situation with regard to the * balance of trade ” 
is fairly well known. For the four immediate pre-war 
years 1935-38 there was a debit balance—irrespective 
of the movement of gold—of just over 3 per cent. 
For the ten years 1924-33 there was a credit balance 
of about 3 per cent., and during the Victorian era a 
debit balance was unknown. The significance of a 
debit balance has been much debated. As far back as 
1691 a British economist, Sir Dudley North, wrote, 
“It is not long since there was a great noise with 
inquiries into the Balance of Exportation and Importa- 
tion; and so into the Balance of Trade as they called 
it. For it was fancied that if we brought more com- 
modities in than we carried out, we were in the High- 
way to Ruin.” He was no doubt quite right, for in 
those days no attempt seems to have been made to 
evaluate the nation’s other earnings. Even during the 
period 1935-38 no claim is made that this evaluation is 
exact. But much knowledge and experience are now 
put into this calculation, and it is considered that the 
present method is a reliable compromise. 
| Small variation of the baiance of the external trading 
| account—debit or credit—may be attributable to an 
| 
i 


increase or a decrease of the stocks within the country. 
Continued credit balances, such as those of the 1870's, 
indicate an increase of capital investments abroad and 
|rather more than one-fifth of our imports during the 
years 1935-38 came to us in payment of interest on 
our capital overseas. Without this contribution this 
proportion of our imports would have had to be earned 
in other ways. Our population is, in fact, greater than 
our pre-war condition of working could support without 
| the interest on this capital; and it is clear that by 
some means the debit balance of the years 1935-38 
| should be converted into a credit balance if both our 
population and our standard of living are to be main- 
| tained. It is true that under stress of war we have 
| been glad to accept generous help and that our account 
| cannot have been even approximately balanced. We 
| might even be glad to avail ourselves of similar help 
| for a short period after the war. But it is not to be 
| expected that this can be continued indefinitely. 
An examination of the trend of our exports shows a 
| downward tendency. In particular, the interest on 
|our capital invested abroad may be considerably 
| reduced after the war. A similar examination of our 
imports reveals no corresponding tendency to decrease. 
The tendencies are not very pronounced, but the fact 
| that during those years there was also a debit balance 
|means that the situation cannot be viewed with 
|equanimity. What action may have to be taken ? 
| There are several possibilities: for example, our pro- 
duction of exportable commodities might be increased 
| and our home consumption of them decreased ; or our 
|home consumption of imported luxuries and raw 
materials might be reduced. Also the present drive 
| to increase the home production of food might be 
| further intensified. 
The difficulty of increasing exports lies in finding 
| markets without being compelled unduly to reduce 
prices, i.e., being compelled to accept so little in 
| exchange for our products that our internal standards 
of living are reduced in spite of our avowed intention 
of improving them. A reduction of our home consump- 
tion of exportable products is perhaps more feasible ; 
but it may not prevent prices from falling unduly. 
| The banning of imported luxuries may be necessary, 
and by the increased use of material produced at home 
| some reduction in our consumption of imported raw 
|materials might be effected; but it seems unlikely 
| that either can be on a large scale. Also, since there 
| are now far more taxpayers than agricultural workers, 
| it seems a fair presumption that it will only be when 
other expedients have failed that financial inducements 
will be offered to agriculture sufficiently great to bring 
about a yet further increase of home-grown food. 
Each possibility may make some contribution, but the 
unavoidable conclusion is that the real answer to the 
problem is only to be found in the skill, vigour and 
initiative of all engaged in industry, and in their 
ability to produce commodities of so high a quality 
and so suitable for their purpose that they are eagerly 
sought for by the rest of the world. The higher the 
standard of living that can be maintained throughout 
| the country by good internal organisation, the more 
likely it is that goods of this high utility will be pro- 
|duced. In order to avoid unemployment, and to 
improve working conditions, it may be desirable to 
adopt refinements of method which in the past have 
| not been justified owing to the additional man-hours 
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required. The cost of these man-hours is an internal 
matter arid may have to be shared by the whole 
community in order to secure necessary imports. It 
may not be a matter of manufacturing in this country 
at a price to sell abroad, but rather of producing, by 
any means within our power, goods that will be in 
demand elsewhere. Should this be the case, it is 
hardly likely to relieve the engineer of his traditional 
role of “ doing for 18 pence what others can do for 
half a crown.” Rather will it accentuate his respon- 
sibility in this respect, though the measure of his 
success may not be made directly in terms of money. 

This estimate of post-war social and economic condi- 
tions is necessarily speculative, as all such estimates 
must be. The picture here presented has some logical 
support and admits of adjustment from time to time 
as conditions change. It may reasonably be used, there- 
fore, as a basis for considering some of the problems 
with which electrical engineers may be called upon to 
cope in.the post-war period. 

One of the first of these is the conservation of coal 
It is an exportable commodity and one of which we 
have exported larger quantities in the past than in 
recent years. It is an essential for all our home in- 
dustries, and the basis of many of them. We have 
large quantities of it. But the conditions under which 
the miners work underground are onerous and often 
dangerous. Humanitarian considerations therefore 
favour any possible reduction in the amount raised. 
So, on the one hand, we are likely to want more coal 
available for export and, perhaps, for industry as 
well; and on the other hand we are likely to wish to 
see a decrease in the number of miners working under- 
ground, those so released being found employment 
elsewhere. The only way in which these two ends 
can be realised simultaneously is by greater efficiency 
in the use of coal. 

Between 1927 and 1933 two great electrical schemes 
were fully investigated by expert committees. Lord 
Weir's Committee reported in 1931 on Main-Line 
Electrification, and a Committee sitting under Colonel 
Moore-Brabazon (now Lord Brabazon) reported in 
1933 on the Severn Barrage Scheme. Both Reports 
were in favour of proceeding, and each scheme would 
have led to a saving of coal. 

Lord Weir's committee favoured the electrification 
of the whole of our railway system, and, irrespective 
of other advantages, such as increased traffic facilities, 
this plan would save between 9 million and 10 million 
tons of coal per annum. This coal would be available 
for export or, if not required for export, 25,000 
to 30,000 miners could be released from work under- 
ground and would be available for productive work 
elsewhere. Lord Weir's Committee drew attention to 
the probability of an electrified system being more 
vulnerable to enemy action. We have now had experi- 
ence of this and, although the facts are not generally 
available, so far as the information given in published 
reports goes, there is no evidence that the electrified 
portions of our systems suffered more seriously than 
the others. To the best of my knowledge there have 
been no reports of our having made special efforts to 
attack the electrified parts of the railways of Germany. 
Is it not possible that the great emergency overload 


capacity of an electrified system more than com- 
pensates for the increased vulnerability? If so, the 
“most serious aspect” of the proposal—as Lord 


Weir's Committee calls it—is non-existent and there 
can be little reason for our not proceeding with the 
complete scheme after the war. 

The second scheme is unique, for nowhere else in 
the world is tidal power used or proposed to be used 
on so large a scale. About 2,200 million kWh per 
annum would be rendered available, but the supply 
would be for only about seven out of each 12} hours, 
and the output of a spring tide would be about three 
times that of a neap tide. Also, of course, there is 
no choice as to the time of day when this power shall 
be available. The reporting committee considered this 
proposal from an economic point of view and showed 
that a secondary storage station would be essential 
on account of the costs of the peak-load coal stations 
which would otherwise have to be available at critical 
times between tides. The effective output would then 
be reduced to about 1,600 million kWh. If, after the 
war, the conservation of coal becomes of greater 
national importance than internal economics, the 
situation may be quite different and possibly the 
secondary storage station would not form a part of the 
scheme. Through the good offices of one of our Past- 
Presidents, the Chief Engineer of the Central Elec- 
tricity Board, I have been able to compare the pro- 
bable output of the barrage station itself with the 
total demand for power from the stations under the 
control of the Board over typical 24-hourly periods 
during the year immediately preceding the war. The 
barrage-station output could be absorbed by the Grid 
system except when a high spring tide occurs in the 
early hours of a summer Sunday morning. 

(To be continued.) 
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ENGINEERING. 


THE FUNCTIONS OF INSTITUTION 
COUNCILS.* 


For a third time, by the will of the Council of the 
Institute, I have to take up the task of writing a brief 
address to our members. A main theme of my pre- 
vious address was how certain ** syntheses * came about 
by the work of numerous “ cells ’’ concentrating on a 
given problem, and which attained a measure of 
success by their very intensity. I would now suggest 
that the work of a Council is “‘ glandular,” if one does 
not push the analogy too far. 

Speaking quite broadly and with no attempt at 
biological accuracy, the glandular function is that of 
collecting together in a certain unity the operations of 
a number of diverse action cells and the production of 
some fluid which is injected into the life stream for the 
benefit of all the other cells of the cosmos. Our own 
Council in this respect has a somewhat special function. 
Other Councils are mainly composed of minds dealing 
with some special form of activity, and their members 
are mutually and often highly competitive in that field. 
Our Council has to deal with what are almost competi- 
tive industries, and one therefore has to go behind the 
outward face of those industries to find the unifying 
principle. My view of it is that they are deeply 
conscious, often more than they realise, of the mystery 
hidden behind the word “ fire,” one of the primary 
elements of ancient thought, often worshipped under 
the guise of the sun or some sacred flame. This may 
seem just nonsense to the unreflecting mind, but let 
such a one think at leisure of what fire, with its manifes- 
tation, flame, has meant to mankind and to his own 
industry. 

Leaving that aspect and returning to particulars, the 
function of the Council is to achieve “* Unity in 
Diversity.” This is a big saying in a few words. Let 
us for a moment consider rival ideas. What is pressing 
most on the world just now is, I think, the false idea of 
“Unity in Uniformity.” Some would immediately 
say: “Oh! that means filling in forms”; but, while 
there is some point in this, those who would govern by 
this thesis do automatically find themselves enemies of 
all diversity, and it is a short and logical step to try 
to eliminate the diversities by force. Quite apart from 
the utter impossibility of ever achieving unity by such 
methods, what pleasure could there ever be to the pro- 
ponents of such ideas could their efforts meet with 
complete success ’ Many would commit suicide from 
sheer boredom. Nevertheless, there is far too much of 
this spirit, even in the most liberal forms of government. 
The practitioners start on this path, often only because 
they wish to save themselves trouble, but they often 
harden their hearts as they go on, finding that life 
always beats them in the end. Our little systems have 
their day, they have their day and cease to be.” 

But there is another rival system for which there is 
no neat label. May I call it ** Unity in Indifference 
Recall such expressions as “* Laisser faire,” “* Am I my 
brother’s keeper?” “‘ Mind your own business,”’ and 
These are to-day almost bankrupt ideas. The 
man who really minds his own business finds out sooner 
or later that his business is concerned with all mankind. 
The man who repudiates the idea that he is his brother's 
keeper comes ultimately to the facts of poverty, disease, 
and war. The scientist who takes up some narrow 
branch of inquiry finds that he requires all knowledge 
to solve any problem. So let us return to our original 
theme of * Unity in Diversity.” It must be frankly 
acknowledged that “ Diversity” is in its ultimate 
nature “Good.” Only by diversity is consciousness 
possible. Those who therefore come together to form 
any Council must bring their own personal contribu- 
tion, but also be humbly conscious that it is but a few 
wavelengths in the continuous spectrum of Truth, and 
by over-emphasis a line spectrum will be produced. 
Their object must be as far as possible to produce a 
pure white light by a harmonious combination of all 
wavelengths. Some think that Councils should change 
their membership frequently and drastically. There 
is little to commend this idea to those who, by constant 


so on. 


| attention to its affairs, know better how to appraise the 


value of continuity. It is not possible even to keep the 
Council membership constant, leave alone “ static.” 
Just one more practical point as to the working of a 
Council. Its success depends very largely on the 
effectiveness of its committees. The work of a com- 
mittee is, as a rule, private, and therefore differences 
can be canvassed freely without any thought of playing 
to the gallery or any other form of publicity. There is 
a sharp distinction in my own mind between the work | 
of the committees and that of the Council as a whole. 
No Council can be effective if it attempts to do com- | 
mittee work. Its object is to deal with broad issues, 
and to watch how they affect the whole body of members. 





entitled “The Council,” | 


Selvey, M.Inst.C.E., to the | 





* Presidential address, 
delivered by Mr. W. M. 


Institute of Fuel at a meeting held in London on Tuesday, 
A bridged. 





| of some 275 tons of aluminium a year. 
| able savings have resulted from the elimination of alu- 
| minium from cases and boxes and from changing from 
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| NON-FERROUS METALS CONSER\Va. 
‘TION IN. ELECTRICAL MANUFAc. 
TURE. 


From time to time recently references ha been 
made in these columns to the use of alternative metal. 
for those which, under present conditions, have to be 
employed as sparingly as possible. Although most of 
the substitutions now being made are connec! With 
the production of munitions of war, it is possible that 


some of them may be continued in peace-time | tice 


since in certain cases conservatism and inert have 
dictated the use of the original materials. [1 mo 
cases our references to the subject have been of , 
general nature, but there is much of interest the 
efforts of particular firms. One such firm is SSS 
General Electric Company, Schenectady, New Y ork. 
U.S.A., and the present article is a summary of 4 


paper on the subject recently read by Mr. John |orp 
of that company, before the North Eastern District 
meeting of the American Institute of Electrica! Ey 
gineers, at Schenectady. 

Mr. Horn commenced by pointing out that the 
problem of conservation can be approached in + hreg 
ways, the first of which is by direct substitution of on, 
material for another without making any signiticant 
modifications in design or in application. This method 
is the simplest and most effective from the point of 
view of lessening the demands on a particular metal, 
but it obviously has its limitations. The second 
method involves only a reduction in the quantity of 
material used and may necessitate the investigat 
new ways of using and fabricating these materials. The 
third method is of the same class as the first, in that 
the substitution of a new material is complete, but j 
cannot be carried out without changes in the desiyn ; 
the parts affected and perhaps also in manufacturing 
technique. In all three methods the changes an 
generally more easily effected in instances in which 
the materials are used for structural purposes thar 
when they are used for moving parts. 

In electrical engineering particularly, aluminium has 
been largely used in recent years for structural members 
Steel is now taking its place in a number of instances 
thus, either cast or fabricated steel has replaced 
aluminium in the crossheads of large oil circuit-breakers, 
the General Electric Company_saving over 33 tons of 
aluminium annually in this way alone. Other parts 
of circuit breakers, such as contact arms, supp 
frames, etc., and the covers, frames and rotors of relays 
were previously made from aluminium-alloy cast 
the consequent light weight being of advantage for 
parts which have to be set in motion and kept moving 
to obtain rapid operation. 
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fabricated 
steel parts have been substituted without any increas 
in weight and without a change in the operating speed 
or in the power required to maintain this speed. [y 
other cases the substitution has involved castings or 
fabricated structures of increased weight. so that 
changes in springs and other parts of the mechanism 
have been necessary. Parts of lightning arresters for 
merly made of heat-treated aluminium castings, and, t 
a much smaller extent of bar and steel stock. are now 
made of galvanised steel, in some instances with ar 
etched and painted finish. These latter chanyes are 
reported to have resulted in a saving of about 100 tons 
of aluminium yearly, and a reduction in consumption of 
over 160 tons has also been effected by using other 
metals in the housings, brackets, hangers, etc.. for 
street lighting, as well as in other ways, such as the 
substitution of silvered-glass reflectors for anodised 
aluminium, which is said, moreover, to have increased 
the lighting efficiency by 10 per cent. 

For replacing die-cast aluminium, zinc is largely used 
though bronze is employed in some cases, for exampk 
in brush holders, where zinc is unsatisfactory. Fabri 
cated steel brush holders, however, have recently been 
developed with promise of success. The largest ‘reduc 
tion of aluminium consumption, however, has resulted 
from the withdrawal of domestic refrigerators from the 
market, this saving amounting to about 2.230 tons a 
year. The largest aluminium consuming item in meter 
production was formerly die-cast bases. These have 
now been replaced by die-cast zinc bases, with a saving 
Other appreci 


In some cases 


punched and stamped parts of that metal to stee! 
Fibre nameplates for meters save 12 tons of aluminium 
a year, and by using various substitutes in making 


| nameplates on all General Electric apparatus a total! 


saving of approximately 175 tons a year has been 
effected. The most commonly used alternatives in 
nameplate production are lead-base alloys, cast iron, 
etched zinc, fibre and synthetic materials. 

Tin is another metal which it is necessary to con 
serve, its three main uses being tin-containing bronzes. 
white-metals, and solders. As regards white-metals 
for bearings, the standard previously used by the 
General Electric Company contained 834 per cent. of 
tin, but research has shown that a white-metal having 
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following composition is satisfactory for use in 
vally-cast sleeve bearings : 
iy, 15 per cent. ; arsenic, 1 per cent. ; tin, 1 per 
ind copper, 0-5 per cent. The manufacture of 
¢ of bearing in the firm’s various motor depart- 
has been partly changed over to this white- 
and when the change is completed the resultant 
.aving of tin per annum is estimated to be of the order 
of #0 tons at the present rate of production. For those 
ngs in which the white-metal is cast with dovetails 
ast-iron split sleeve, problems of preliminary 
g of the sleeve arise which tend to reduce the 
-aving of tin by the use of the lead-base white-metal, 
ui investigations are in progress to determine the 
way of overcoming this drawback. For large 
bearings, such as are required for turbo-generators, 
iid not appear practicable to employ the new 
white-metal. Conservation of tin, therefore, must 
be effected by using less material than formerly in 
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lead, 824 per cent. ; | 


ENGINEERING. 








LABOUR NOTES. 


A PARTIAL strike of Tyneside shipyard workers | 


against the operation of an arrangement to change 
back the end of the pay week, from Tuesday to Sunday 


midnight, considerably affected war production through- | 


| out last week. The stoppages were, of course, unofficial, 


for the new system had the authority of an agreement 
to which the Confederation of Shipbuilding and Engi- 
neering Trades and the Tyne Shipbuilding Employers’ 
Association are parties. As the new scheme necessarily 
involved in its earliest application the withholding of 


| two days’ wages as “lying time” to be paid on the 


such bearings, this procedure involving, in most cases, | 


re-design of the bearing. 

\s regards solders, the firm’s alloy for general pur- 
poses has hitherto been 40 per cent. of tin and 60 per 
cent. of lead, though higher tin-content materials have 
been used. Several alternative compositions with 
w tin content have proved practicable; for ex- 
ample, one with 20 per cent. of tin, 1 per cent. of silver 
and 79 percent. of lead, but minor changes in technique, 
temperatures, etc., have been found necessary. An 


the 


possibility, but its unsuitability for use with the solder- 


ing irons available and some other considerations have 
prevented its immediate application. Experiments are 
being carried out with a number of compositions 
between the two just mentioned. 
progress in tin conservation, it may be noted that 
about 44 tons of the 20: 1:79 composition solder, in 
both the resin-cored and solid forms, has recently been 
stocked at one of the company’s works in place of the 
40: 60 composition. In the use of soldering pots for 
hot dipping, good results have been obtained with 
) per cent. lead and 10 per cent. tin, and experience 
« rapidly being gained with this and similar low-tin 
ontent alloys in a large number of soldering pots in 
the various plants. A complete change-over to the 
ise of these new alloys will be effected ultimately. 
In a few directions it has proved impracticable so far 
» adopt substitute materials. One of these is in 
soldering the connections to commutators, for which 
purpose pure tin appears to be the only material that 
will give safe joints under the temperatures reached 
in actual operation. Certain sealing operations also 
annot be performed satisfactorily with solders con- 
taining less than 60 per cent. of tin. An instance is 
n the sealing of capacitor cans by a dipping method. 
The wiping of cable joints is another operation for 
which no definite alternative to the 40:60 solder 
has yet been found. The indications are that solders 
with less than 38 per cent. of tin cannot be worked in 
a practical way to produce reliable non-porous wiped 
joints. There is, however, some possibility of success 
being attained with certain tinless solders at present 
inder investigation. No definite figures can be given 
regarding the actual saving of tin effected and that 
anticipated, but it is estimated that the consumption 
if tin can be reduced to half that used before efforts 
) conserve it were commenced. An indication of the 
thoroughness of the investigation into the properties 
of low-tin solders is that of their behaviour under 
ibration. It was observed that lead-silver solder 
was much inferior to 60-40 tin solder when subject to 
vibration and it appeared that the solder might be 
weaker than the cable. Cables with the terminal at 
one end soldered with tin and at the other soldered with 
ead-silver were vibrated some half a million times, 
with the result that, in each case, the cable failed 
approximately } in. from the terminal. 

The paper contained some comments on the con- 


As an indication of | 


; 


| productive as the 52-hour week. 


servation of copper, and stated that, as a conductor, | 


it can only be replaced in rare instances. The author 


mentioned, however, that transformers are on order | 


with his organisation in which 67 tons of silver will be 
ised in place of the copper that would normally be 
employed. The above summary of Mr. Horn’s paper 
is based on an account of it appearing in our American 
ontemporary Steel. 





INSTITUTION OF HEATING AND VENTILATING EN- 
GINEERS.—The results of the examinations held in May 
by the Institution of Heating and Ventilating Engineers 
have now been announced. The examinations, which 
were held in London, Birmingham, Bridgend (Glam.), 
Dublin, Glasgow, Halifax, Leicester, Liverpool and New- 
castle-upon-Tyne, were attended by 32 applicants for the 
ssociate membership and 34 for the graduateship. In 
the associate-membership examination 20 candidates 
passed, three of them with distinction, while 26 candidates 


termination of a worker's employment, many of the 
rank and file objected and persisted in their opposition, 
although the employers offered to advance the amount 
of the “lost” pay and deduct it in instalments spread 
over a period of 20 weeks. 


In a statement issued on Saturday last, Mr. Bevin, 
the Minister of Labour and National Service, said that 
the Government would not depart from the agreement 
made between the unions and the employers’ associa- 
tion. The issue at stake was, he added, a simple one. 
It was the maintenance of the constitutional machinery 
which the unions themselves had established with the 
employers in the industry and which the Government 
had recognised throughout. Outside intervention could 


alloy of 97} per cent. lead and 2} per cent. silver is a | do more harm than good. 


Sir Wilfrid Garrett, chief inspector of factories, 
states in his report for 1941 that, although the number 
of accidents to women employed in industry showed a 
considerable increase during the year, there is no evi- 
dence that, in general, women are more prone to acci- 
dents than men. 


sion of inspectors is the reverse, and that women, | 


after the period of special liability to cuts and bruises 
in the breaking-in stages, are, for work within their 
strength, neater, tidier, and, therefore, safer workers 
than most men. Girls are not so foolhardy as boys of 
similar age. 


An agreement between Mr. Frank Platt, the Cotton 
Controller, and the organisations of employers and 
operatives, provides that overtime working of four 
hours a week shall be continued in designated mills 
until the end of the current month and then be sus- 
pended until the end of February at the earliest. In 
earlier negotiations, the Mancheter Guardian states, 
the trade organisations empowered the Controller to 
designate spinning firms which should continue working 
the increased hours on the understanding that the 
position would be reviewed before the end of October. 
When overtime was extended to designated weaving 
mills, it was agreed that it should be continued in them 
until theendof September. In the meantime, theCotton 
Controller has had further meetings with the organi- 
sations. 


Replying to questions at a Press conference in 
Manchester last week, Mr. Platt said that the effect 
of the agreement was that designated weaving mills 
which returned to the 48-hour week at the end of 
September were resuming the 52-hour week. It was 
safe to assume, he continued, that the average age of 


the women workers in the industry to-day was about | 
14 or 15 years older than at the end of the last war, | 


and under black-out conditions there was a likelihood 
of absenteeism increasing in the event of overtime 
being continued. Personally, he believed, that the 
48-hour week during the winter months would be as 
Absenteeism 
more prevalent than before the war, but it was difficult, 
for many reasons, to give percentages. The shortage 
of operatives was pronounced, and redirection from 
other industries had not been satisfactory up till the 
present. 


Speaking at Birmingham recently, Mr. McCorquo- 
dale, Parliamentary Secretary to the Ministry of 
Labour and National Service, sketched the background 
from which Essential Work Orders and other Govern- 
ment labour controls had emerged. During the pre- 
vious month, he said, the number of people covered by 


|the Orders, excluding the Merchant Navy and Dock 


vere successful in the graduateship examination, four | 


passing with distinction. 





Orders, had been not far short of 7,500,000. In 
August, applications from workers for permission* to 
move were only 1-7 per cent. of the number employed 
in scheduled undertakings, while employers sought to 
discharge only 0-6 per cent. The great majority of 
the applications in each case were granted. Dealing 
with complaints that the Orders were prejudicial to 
discipline, Mr. McCorquodale expressed the opinion that 
when good staff management and good works’ com- 
mittees existed factory discipline was al] right in 
general. 


In fact, he adds, the genera] impres- | 


was | 





On the subject of the procedure for dealing with 
absenteeism and persistent lateness under the Orders 
which make these actions offences, Mr. McCorquodale 
said that during August there were 245 prosecutions 
with penalties ranging from two to three months’ 
imprisonment and from 2/. to 60/. fines. ‘‘ Germany,” 
he declared, “‘ has needed the Gestapo and the most 
ruthless system of regimentation to mobilise her forces. 
Through our free institutions, by goodwill and by agree- 
ment, we have accomplished a mobilisation and control 
of our man-power and woman-power most certainly 
not less complete.” 





The Ministry of Labour and National Service states 
that the number of men, women, boys, and girls wholly 
unemployed on September 14 fell to a new low record 
figure of 95,662. The number of men and boys wholly 
unemployed (excluding 23,227 men classed as unsuit- 
able for ordinary industrial employment) was 63,703- 
a decrease of 7,605 since August 17. Women and girls 
wholly unemployed totalled 34,959 (excluding 1,084 
unsuitable for normal ,full-time employment)—a 
decrease of 1,267. A year ago, there were 162,655 
men, women, boys, and girls wholly unemployed. 
Men and boys on short time or otherwise temporarily 
unemployed totalled 1,532, and there were 2,597 un- 
employed casual workers. The number of women and 
girls temporarily stopped was 1,777, and there were 
140 unemployed casual workers. 





In the industries covered by the statistics of the 

Ministry of Labour and National Service, the changes 
in rates of wages reported to have come into operation 
in Great Britain and Northern Ireland during August 
resulted in an aggregate increase, estimated at about 
| 77,0001., in the weekly full-time wages of nearly 720,000 
| workpeople. There were slight decreases in the wage 
rates of approximately 6,000 workpeople, the aggregate 
reduction being estimated at about 501. a week. 


The changes reported in the first eight months of 
the current year are estimated to have resulted in a 
net increase of about 1,200,0001. a week in the full- 
time wages of nearly 5,000,000 workpeople, and in a 
net decrease of 1501. a week in those of 4,000 work- 
people. In the corresponding eight months of 1941, 
there was a net increase estimated at about 1,500,000/. 
in the full-time weekly wages of over 7,300,000 work- 
people. 


Of the estimated total increase of 77,0001. in August, 
about 13,0001. was due to arrangements made by 
joint standing bodies of employers and workers (in- 
cluding 5001. under cost-of-living sliding scale agree- 
ments to which the employers and the unions are 
parties), 3,000. to the operation of other cost-of-living 
sliding scales, and 18,000/. to arbitration awards. Most 
of the remainder was the result of direct negotiations 
between employers and workpeople or their repre- 
sentatives. aes 

The number of disputes involving stoppages of 
work, reported as beginning in August in Great Britain 
and Northern Ireland, was 118 as compared with 76 in 
the preceding month and 94 in August, 1941. In 
these 118 new disputes, about 16,400 workpeople were 
directly involved and 4,300 indirectly involved—were 
thrown out of work, that is, at the establishments 
where the disputes occurred, though not themselves 
parties to them. In addition, about 900 workpeople 
were directly or indirectly, involved, in six disputes 
which began before August, and were still in progress 
at the beginning of that month. The number of new 
| and old disputes was thus 124, involving about 21,600 
workpeople and resulting in a loss during August 
estimated at 37,000 working days. 


| teem 

| Of the 118 disputes which began in August, 32, 
| directly involving 3,100 workpeople, arose out of 
| demands for increases of wages; 6, directly involving 
| 800 workpeople, out of proposed reduction of wages ; 
| 31, directly involving 5,900 workpeople, out of other 
| wage questions; 6, directly involving 1,300 workpeople, 
out of questions relating to working hours; 15, directly 
| involving 1,400 workpeople, out of questions relating 
to the employment of particular classes or persons; 
24, directly involving 3,700 workpeople, out of ques- 
tions relating to working arrangements; and 4, directly 
involving 200 workpeople, out of questions of trade 
union principle. Ninety-six disputes, directly involv- 
ing 14,000 workpeople, were settled in August. Of 
these, 17, directly involving 3,300 workpeople, were 
settled in favour of the workpeople, and 54, directly 
involving 7,800 workpeople, in favour of the employers. 
Twenty-five, directly involving 2,900 workpeople, 
resulted in a compromise, and, in the case of 19, 
directly involving 2,300 workpeople, work was resumed 
pending negotiations. 
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RAILWAY BEARING METALS: 
THEIR CONTROL AND RECOVERY.* 


By J. N. Brapvey, A.R.S.M.. B.Sc., and 
Dre. Hven O'Nere, M.Met. 


(Continued from page 300.) 


Ir should be emphasised that one desirable way of 
economising in railway bearing metal is to reduce the 
thickness of the deposit. A relatively thin lining sub- 
jected to oil pressure, according to R. W. Bailey, will 
have lateral stresses in the oil which are not very far 
from uniform and of the order of magnitude of the oil 
pressure. In such a thin lining. as distinct from a 
thick one, the shear stress across the section would 
disappear, and fatiguing action at the surface of the 
metal would be reduced. It is now generally agreed 
by metallurgists that a thin layer of white metal is 
superior to athick one. Tests on white-metal bearings 
with thicknesses ranging from 0-1 mm. to 2 mm. 
earried out by O. Hummel, in Germany. show that the 
fatigue strength and bending strength are highest in 
the thin metal. For bearing diameters greater than 
100 mm., he considers that the white-metal thickness 
should be 0-4 mm. minimum. For the production of 
thin railway bearings, S. Beilfuss. another German 
engineer, recommends the use of a jig accommodating 
two semi-circular bronze carriage shells communicating 
with the liquid white metal and a cylinder of nitrogen. 
The latter blows the white metal into the mould and 
provides a pressure-casting effect. Coupling-rod bear- 
ings with I-mm. linings are produced in this way on 
the Reichsbahn, the final surface finish being a rolling 
which breaks up the cuboid structure. Many British 
metallurgists would deprecate such surface rolling. 

Centrifugal casting is a satisfactory way of producing 
thin linings. Driving-motor bearings on the Swedish 
Railways have a lining 2 mm. to 3 mm. thick, obtained 


by rotating the pre-heated tinned bronze shell at 

* Paper presented before the Institute of Metals, at 
the Autumn Meeting in London, on Wednesday, Sep- 
tember 23, 1942. Abridged 
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Fie. 6. ExtrupEp Fustpte PorTION FROM 
Hot BEARING. 120. 


Fie. 9. 
SEGREGATED REGION. 


Crack Runninc ALONG 


25. 


900 r.p.m. The liquid white metal is introduced 
internally from a moving feed-pipe and the outside of 
the shell is afterwards cooled with compressed air. If 
the linings are thicker than about 5 mm. there is a 
segregation of the constituents and the copper content 
is high on the outside. Garbers also records that if 
a speed of 1,200 r.p.m. is used with a lining 12 mm. 
thick, the white metal is severely segregated. At 
600 r.p.m. and with a 6-mm. lining, segregation is 
prevented. P. Haas* has outlined the centrifugal 
lining of cylindrical bearings with a white-metal layer 
only 1-5 mm. thick, in which the use of tinning was 
dispensed with. Experiments on centrifugal casting 
for side-rod bushes have been carried out at Crewe 
Locomotive Works. It was found that segregation 
occurred in the white metal when its thickness exceeded 
fy in. 

Bearing Failures.—A long account could be given of 
bearing failures, but it is seldom possible to state with 
certainty why a standard railway bearing has run hot, 
since the actual! failure destroys most of the evidence. 
Imperfect lubrication is probably the chief cause. 
Carriage bearings frequently begin heating and melting 
at the radiused ends, and Fig. 5, on this page, indicates 
that fusion can start at the white metal-bronze junction, 
and not on the rubbing surfaces, suggesting that the 
melting point of the bonding alloy is important. Ina 
hot bearing, the more fusible portions of the alloy 
matrix become extruded from the mass and deposited 
on the trailing side of the journal (Fig. 6) leaving 


* See 


Vetallwirtschaft, vol. 19, 1115 (1940). 
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RESIDUE oF CUBOIDS FROM 
Hor BEARINGS. 120. 








Fic. 10. Locomotive AxLE-Box MELTED OvT 


IN SERVICE. 


behind cuboid constituent (Fig. 7). The surface of a 
bearing may develop shallow * groove markings” and 
fatigue cracks, and the latter eventually form the well 
known “crazy-paving”™ network (Fig. 8). They 
appear to start from the surface, and, if there is segrega 
tion, choose the zones of fewest cuboids, travel towards 
the shell, and generally change direction, as shown in 
Fig. 9. 

The machined surface of a bearing may show cavities 
or pores due to casting conditions. According to H 
Shaw, in a publication of the Association of Meta 
Sprayers (1937). slight surface defects cause oil whorls 
which lead in a cumulative way to further damage 
This effect does not appear to develop much trouble on 
rolling-stock bearings. and the Swedish Railways, for 


instance, find pores to be of no disadvantage. Porous 
bearing metals intended to retain oil are also wel 
known. On the other hand, cavities in the vicinity ot 


the shell junction, especially if adjacent to shell ridges 
are liable to lead to cracking of the white metal. The 
crests of retaining ridges are danger points and may 
be the source of fatigue cracks in automobile bearings 
If ridges are used, ample radius should be allowed, bot! 
to facilitate tinning and metalling and to reduce stress 
concentrations. Fig. 10, opposite, illustrates the 
crown of a locomotive axle-box, where a rise in working 
temperature has caused blisters to form in the bearing 
meta! along the ridges in the vertical face. The blisters 
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are probably due to oil pressure acting along the bronze 

ridges and below the surface white metal. Railways 

have to contend with dust and grit, and some years ago 

an experiment was carried Out on the Great Western, 

in which fine emery was supplied over a long distance 

to a carriage axle-box. This caused wear but not over- 

heating, because the lubrication was good. Laboratory | 
experiments confirm that emery in the oil causes greater | 
wear of the bearing. R.C. Case* considers that con- 

tamination by dust and grit was one of the causes of 

excessive bearing trouble in India, and during the dust 

storms in the United States, in 1935, hot boxes trebled 

in number. 

Reclamation of Scrap—The Bradley Process.—Metal 
melted out from old bearings, together with melting | 
dross, clean borings, and mixed borings of bronze and 
white metal from the machine shops, are concentrated 
at Derby Carriage and Wagon Works for renovation. | 
Accidental admixture with some lead and zinc is liable | 
to occur during the collection of the metal, and doubt 
has sometimes been expressed whether renovated | 
bearing alloy is as good as virgin metal of the same 
composition. The question of * modification” effects 
during melting must be borne in mind, but our experi- | 


| 


ence has not brought to light definite defects due to | 





of bronze from the surface layer. With static liquation, 
these processes leave behind a sinter of bronze and white 
metal, but by centrifugal liquation the bronze residue 


| is much less contaminated with white metal than in the 


simpler process. In an endeavour to obtain improved 
methods for dealing with mixed borings and residues, 
research was commenced in 1937 which ultimately led 
to the development of the Bradley process described 
below. 

At this time powder metallurgy was receiving much 
attention, and the possibility of powdering the more 
fusible white metal and its removal from the bronze 
by sieving appeared attractive. R. W. Rees* had 
described the powdering of fusible alloys by mechanical 
means and had stated that alloys which solidified over a 
range of temperature were the most suitable. From a 
consideration of cooling curves it was evident that, apart 
from the CuSn point at about 360 deg. C., a considerable 
temperature range exists brtween liquieus and solidus 
of all the L.M.S. alloys, namely, IN, IR, 2R, and 3R. 
Preliminary experiments conducted in a small drum, 


| which was rotated in a thermostatically controlled oil- 


bath, soon showed that it was possible to powder the 
white metals without affecting the bronze. These 
results were so encouraging that it was decided to build 


renovation, and tests by A. Graebing, in Germany, led | a semi-large-scale plant which might later be adapted 


him to conclude that the running properties of white 
metal did not deteriorate by repeated reclamation. | 
Mixed borings and various mixed residues require special | 
treatments ; and one way of dealing with the former | 


to form a continuously operated separation plant. 

A special rotating-drum furnace shown in Fig. 11, on 
this page, was designed and made for this work by 
Messrs. Birmingham Electric Furnaces, Limited, and 


is to liquate away the white metal on inclined hearths | employed forced-air circulation and automatic tem- 


at a suitable temperature. A less efficient way is to | 
use a melting pot and skim off the * recovered borings ”’ | 








* Jl. Inst. Loco. Eng., vol. 29, page 708 (1939). | 


perature control. A steel drum, | ft. 3 in. in diameter 
by 3 ft. 6 in. long, rotates inside the furnace proper ; 
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| this was later equipped with two fins 3 in. deep, which 
| are diametrically opposed and extend along its whole 
| length. The furnace is electrically heated, and its 
temperature is controlled to within + 2-5 deg. C. of 
the setting. A drum speed of 20 r.p.m. was found to 
be satisfactory, and experiments were conducted on 
charges up to 40 lb. in weight. These were sealed in 
the drum, and after heating to the set temperature, 
were agitated for a period of about 10 minutes and then 
withdrawn without further cooling. The internal fins 
served to lift and drop the charge on to the interior 
surface of the heated drum, and by this means the white 
metal was reduced to a fine powder and easily removed 
from the bronze by sieving. The process* is now 
coming into operation in Derby Works, and the condi- 
tions necessary for batch and continuous operation will 
now be described. 

White metals may be powdered throughout the 
solidus-liquidus range, but at the liquidus temperature 
itself no powdering takes place. While a separation is 
possible by agitating anywhere in this range, the best 
results are obtained by working at an optimum tem- 
perature for each alloy and within a zone of 5 deg. C. 
Thus, for alloy 2R, powdering commences at about 
185 deg. C., but the best results are obtained at 200 deg. 
C. At this temperature the powder produced will pass 
a 40-mesh I1.M.M. sieve, enabling any charge of mixed 
borings coarser than this to be treated. Operating at a 
lower temperature produces a small proportion of 
coarse white-metal powder, while at a higher tempera- 
ture some agglomeration appears to take place, resulting 
in the formation of some small balls varying in diameter 
from 0-02 in. to 0-04 in. Similar results have been 
observed with all white metals treated, and a narrow 
range for the operating temperature is considered best, 
that for alloy 1R being at 220 deg. C. 

The name “contaminant” has been given to 
materials inherently present in consignments of mixed 
borings, and also to materials intentionally added to 
charges as aids to separation. The former class 
includes wood shavings, dirt, pieces of broken crucibles, 
etc., which do not interfere, and oil, which does. 
Although no cutting lubricant is used in the machining 
of bearings in the L.M.S. shops, oil up to 0-4 per cent. 
is invariably present in mixed borings. It is partially 
vaporised at the separation temperature, but in batch 
working it tends to concentrate on the white-metal 
powder produced and hinders its return to ingot form, 
while the effect on the actual separation itself is un- 
certain. When dealing with rich batches (above 50 per 
cent. white metal) of alloy 2R, it is desirable to add 
further contaminants in the proportion of 1 per cent. 
of the charge for every 25 per cent. white metal, to 
ensure that no agglomeration of the white-metal powder 
takes place. Many materials, such as plumbago or 
steatite, may be used for this purpose, though they 
introduce difficulties in connection with the return of 
the powder to ingot metal. It has therefore been found 
desirable to confine such additions to cheap and easily 
fusible materials, and the sodium carbonate-sodium 
chloride eutectic (56 per cent. sodium carbonate, 44 per 
cent. sodium chloride, m.p. 640 deg. C.) is suitable, for 
it later acts as a flux to free the white-metal particles 
from their oxide coating. Not all white metals require 
the addition of a contaminant to facilitate the separa- 
tion; thus none is required for the high-tin alloy 1R. 
but an addition is essential when powdering the lead- 
base alloy 3R. 

To secure increased output, the above plant was 
converted to continuous operation. For this purpose 
the furnace was fitted with a feed and pre-heater as 











shown in Fig. 12, on this page. The feed consists of a 
hopper and chute activated by a Sinex vibrator. 
Material discharges into a pre-heating furnace, designed 
in co-operation with the Chief Mechanical Engineer's 
Department, consisting of a gas-heated, thermostatic- 
ally controlled, rotating drum, 5 ft. long and 9 in. in 
diameter. This is rotated at 20 r.p.m. by its own 
motor, and contains a charging helix for the first 6 in., 
followed by two diametrically opposed fins 2 in. deep 
extending along the remaining length. The drum 
communicates directly with that in the original furnace 
and the charge passes from one furnace to the other. 
Discharge of the treated material is effected by an 
extension cover with peripheral holes attached to the 
Birlec drum. This extension is enclosed by a metal 
chute which permits removal through the bottom of 
the furnace on to a container or a vibrating sieve. An 
agitation period of about 10 minutes is required for 
disintegration of the white metal, and, to permit the 
contents to remain in the furnace for this period, the 
whole plant has an inclination of about 1 in 100. It 
was soon found that the forced-air circulation system 
was unnecessary under these conditions, and it has 
been disconnected. 

The continuous process is now giving very satisfactory 
results and the output is about 200 lb. to 300 lb. per 
hour. For mixtures containing alloy 2R, the pre- 
heater control is arranged so that the borings on 








* See Jl. Inst. Met., vol. 57, page 193 (1935). 








* British Patent No, 540,536. 
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passing to the second (separator) drum, are heated to a 
temperature of 200 deg. to 220 deg. C. The tempera- 
ture in the separator is maintained at 165 deg. C., t.¢ 

below the solidus of the alloy. Some powdering takes 
place in the pre-heater and the remainder takes place 
on a temperature gradient in the separator. As the 


exit temperature of the white-metal powder is below | 
the solidus, there is little or no tendency for the white- | 
metal powder to agglomerate, and the addition of | 


contaminants has not been found necessary when 


dealing with the usual run of shop borings, containing | 


up to 60 per cent. white metal. Borings containing 
alloy No. 3R have not been put through this plant. 
The original separator furnace was efficiently lagged, 
but this has provided a difficulty with continuous 
operation, and eventually will necessitate alteration. 


The total heat carried through by the preheated borings | 


is greater than that lost by the separator when the feed 
exceeds 180 Ib. per hour. 
300 Ib. per hour can be successfully treated, and with a 
reduction in the insulation of the separator this output 
could be maintained. As the white-metal content of 
the charge goes up, the required period of agitation 


increases, and it is doubtful whether the plant will give | 
a clean separation with charges containing over 70 per | 


cent. white metal unless the throughput is reduced. 

It may not be out of place to emphasise the toxic nature | 
of the powder produced, so that efficient means are 

required to remove and collect the white-metal carried 

by the oil fumes issuing from the inlet end of the pre- 

heater, and generally to make the plant dust-tight. 


The dividing sieve may conveniently be of 30 or | 


40 mesh I.M.M. size, and charges of mixed borings 
coarser than this are suitable for treatment. Any finer 
bronze particles will be carried through with the white- 
metal powder unless previously removetl. 


liquation treatment, followed by Bradley treatment of 
the sintered and contaminated bronze. This bronze 
liquation product is skimmed from the pots and passed 
down a vibrating metal chute, arranged so that at the 
bottom the white metal is solid. The material is then 
of suitable size for passing into the continuous feeder. | 
Such a scheme works quite well, but both the bronze | 
and white-metal powder products require more renova- | 
tion to restore them to specification analyses. Owing 
to the limited output of the plant, it has been decided | 
to use this dual method for charges high in white metal. 

By batch operation it is quite feasible to obtain a 
fairly clean separation of any two fusible alloys with 
the required freezing range, provided that in the one 
with the lower solidus, the optimum separation tempera- 
ture does not exceed the solidus of the other. Actually, | 
more latitude may be allowed in special cases where 
the solidus is represented by only a small proportion of 
a low melting-point eutectic. Alloy 1R fulfils the 
above condition, and when treating mixed borings | 
containing bronze and both 2R and 1R bearing metals, 
the 2R alloy may be removed first if desired by operating 
at a temperature of 200 deg. C., and the 1R alloy next 
separated from the bronze by a subsequent treatment 
at 220 deg. ( Charges high in white metal (up to 
100 per cent.) may be treated, though, as mentioned 
previously, the efficiency drops with such charges, 
owing to the production of some coarser powder. Thus, | 
while bronze turnings aid disintegration of the bearing | 
metal by their scouring action, they are not essential. 
Presumably powder is produced by breaking up along | 
a liquid interface, and subsequent surface oxidation 
(aided by contaminants) prevents re-union. No appre- 
ciable segregation of the different white-metal consti- 
tuents occurs during powdering. 


(To be continued.) 


For short periods, feeds of | 


Charges of | 
high white-metal content should be considered for | 
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545,459. Gun Turret. The Bristol Aeroplane Company, 
Limited, of Bristol, and L. G. Frise, of Bristol. (2 Figs.) 
February 6, 1937.—This invention is a gun turret for 
aircraft. Four guns are carried on horizontal shafts 
14, 15 in a streamlined disc-like hollow body 16. The 
disc 16 is supported on its underside in a footstep 
bearing; a central partition running vertically along 
the dise provides connection for a vertical shaft 19 


| above the disc, the shaft 19 being rotatable in a fixed | 


outer pillar 20, which is supported at its top end by 
strength members 23, which run forwardly to a frame 
member 24 and are curved in plan so as to accommodate 
the gunner between them. The gunner sits on a seat 25 
supported on a pillar which slides vertically in a guide 
fixed to the floor 22. The bottom end of the pillar 
is pivoted to a link, the other end of which is attached 
to one arm of a bell-crank lever 29. The other arm 
of the bell-crank lever is connected to the piston rod 
of a hydraulic ja®k 31. The piston rod is also con- 
nected to a cable 32, which runs rearwardly and hori- 
zontally from the jack, round a guide-pulley, vertically 
along the axis of rotation of the disc 16 to a second 
guide-pulley 
pulley fixed to the shaft 15 of the guns and thence 
to a pulley-block which engages one end of an elastic- 





contained within the disc, round a third | 


rubber tensioning-device 38, the other end of which is | 


engaged by a pulley-block anchored to the inside peri- 
pheral surface of the disc 16. Rotation of the disc 16 


round a pulley at the top end of the shaft 19. The 
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connected to the piston rod 43 of a hydraulic jack and 
the other end being connected to a pulley-block engaging 
one end of an elastic-rubber tensioning-device, the other 
end of which is engaged by a pulley-block 47, which is 


|anchored at 48 to a fixed part of the structure. The 





WHOLESALE Price INDEX IN INDIA.—The Department 


of Commercial Intelligence and Statistics, Calcutta, 
reports that the wholesale price index in India for 
August is 192, compared with 182 for July. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Of the 149 


candidates who sat for the examinations of the Institution 
of Structural Engineers, held in July in London, Birming- | 
ham, Bristol, Edinburgh, Glasgow, Middlesbrough, Sal- 
ford and Stafford, 82 were successful. Of the 25 candi- 
dates who took the graduateship examination 29 passed | 
and of the 94 who sat for the associate-membership 
examination 53 passed. 

INSTITUTE OF TRANSPORT.—We understand from the 
secretary of the Institute of Transport that the names of 
several of the local sections of the Institute have been 
changed. The Birmingham and District Section is now 
known as the Midland Section, the Bristol and District 
Section as the Western Section, the Manchester-Liver- 
pooland District Section as the North-Western Section, 
and the Newcastle-upon-Tyne and District Section as the 
Northern Section. The names of the Scottish, East Mid- 


lands and Yorkshire Sections have not been altered. 





pillar 20 carries an arm 49, extending forwards and up- 
wards, which supports a sighting-device for the gunner. 
The sights are connected by a transmission cable, which 
passes centrally down the shaft 19, to a drum 52 mounted 
on the shaft 15 of the guns. By this means the rotational 
movement of the guns about their horizontal axis is 
transmitted to the sight. 
to the tail-structure above described through one of 
two pipes, 58, 59, the other of which serves as a drain. 
These pipes lead to control valves which control the 
hydraulic jacks and the training movements of the 
guns. The actuating levers of the valves are connected 
by linkage to the gunner’s handle 53. (Accepted August 8, 
1938.) (Published April 18, 1942.) 


STEAM ENGINES, BOILERS, ETC. 
545,619. 
and Engineering Company, 
Tyne, and A. G. Dobbs, of Monkseaton. 
June 4, 1941. This invention relates to means for the 


Control of Combustion. 
Limited, of Walisend-on- 


Oil under pressure is supplied | 


| with the main 


about its vertical axis is effected by a cable 40 passing | 


| 
| 


| cutter block. 
| a forwardly 
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starters 10, 11, 12 are each respectively wired up from 
five points 10’, 11’, 12’ to three groups of five corres. 
ponding points numbered, respectively, 1, 2, 3, 4, and 5, 
on the master control panel 13. Between the groups of 
five points of contacts on the panel 13 are three adjust ab|. 
tappings. The control panel 13 is a five point controller 
and may be operated manually or may be geared to the 
main controls of the main propulsion machinery. |p 
operation, when the pointer 14, Fig. 1, is in contact, say, 
with the three points marked 1, the oil-fuel pump, and 
the forced-draught and induced-draught fans arc al! 



































(545,619) 


operated at predetermined speeds corresponding to 1! 

main engine revolutions and the oil pressure at thy 
burners is as predetermined and shown on the telegraph 
dial 15, Fig. 2. When instructions are given for a chang: 
of power and indicated on the telegraph dial, operation of 
the master control either by hand or through a connection 
propulsion control, will simultaneously 
regulate the speed of the several auxiliaries and so mai: 


tain the desired stable condition of combustion. (Accepted 
June 4, 1942.) 
MISCELLANEOUS. 
545,475. Wood-Planing Machine. Thomas Robinson 


and Son, Limited, of Rochdale, and J. W. Haytock, of 
Rochdale. (9 Figs.) January 1, 1941.—-The invention 
is a truing device for wood-planing machines which 
trues the edges of the knives or cutters in the actual 
cutting position. The apparatus consists of a sliding 
block 10, mounted to slide across the table 11 on a bar 
at the front of the table, the block having a groove 1% 


|on the underside resting on the bar which ensures that 


the bleck will always slide parallel with the axis of the 
Upon the sliding block 10 is a lug having 
projecting tube 15, in which is mounted 


a tube 16 connected to a further block 17, which slides 





Wallsend Slipway | chuck plate and a wedge. 


control of combustion in steam boilers burning fuel oil | 


in mixtures in which coal is held in suspension in oil, 
creosote, or creosote-pitch mixtures. 
starter for the oil fuel pump, 11 is the contactor starter 
for the forced-draught fan and 12 is the contactor 
starter for the induced-draught fan. The 


|eutters 27, 
10 is the contactor | 


The tube 16 at the front end has 
in the end of which is a screw 
wher turned, 


across the table 11. 
an arm 18 attached to it, 
19 resting on the block 10 and which, 





























raises or lowers the arm and thus partially turns the 
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tube. At the other end of this tube 16, and in the 
further block 17, is a projection formed by cutting away 
part of the tube 16, which rests under a vertical slider 21 
in the bleck 17 and is thus moved up and down to a 
small degree as the screw 19 at the other end is turned, 
the slider being spring-loaded at 22. This vertical 
slider has on it and projecting from the top a truing 
member 23 made as an abrasive block, which is thus 
moved up-and down as the tube is turned, the truing 
member being held in place in the slider by a wedging 
When the device is in use, the 
position of the truing member 23 is directly under the 


(2 Figs.)| centre of the cutter block and the device is then slid 


slowly from side to side of the table 11, the screw 19 
being adjusted until the truing member 23 engages the 
and by continuing the adjustment and 
sliding the device to and fro the truing is effected 


| exactly on each edge of every cutter, after which the 


contactor | 





device is taken off the table leaving the machine ready 
for use. (Accepted May 28, 1942.) 
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| priate means of diverting the discharge and for the 
SURGE PROPAGATION .—V.* | design of protective devices. Efforts to obtain 
| reliable data of the magnitude of lightning currents 
By Dr. T. F. Wau, M.LE.E. | have been in progress for almost as long a period as 
| that during which investigations of lightning itself | 
| have been undertaken. 

(27) Measurement of the Currents in Lightning| Starting from the previously observed fact that 
Conductors and Transmission-Line Towers.—In order | lumps and bars of basalt in the neighbourhood of 
to be able to judge to what extent overhead trans- | lightning strokes developed magnetic properties 
mission-line systems are endangered by thunder- | (1898) M. Toepler, as early as 1925, had suggested | 
storms and what protective means against detri-| the use of steel bars fitted near the lightning con- 
mental disturbance by lightning are to be provided, | ductor. When lightning strikes such a conductor an 
it is an essential requirement that the magnitude of | electromagnetic field becomes established in the 
the lightning discharge current shall be known. | neighbourhood, the lines of force being concentric 
The measurement of such heavy currents has been | circles. If the test sample rod is set in the direction 
carried out on a large scale by means of small rods of the lines of force, as shown in Fig. 104, the reman- 
of steel of high remanence value. These steel rods | ent magnetism will then provide a measure of the | 
are arranged so that they lie in the magnetic field of | strength of the current and the polarity of the | 
the lightning current and the current strength is | thunder-cloud charge can be determined from the | 
then found from a measurement of the remanent | polarity of the remanence of the steel sample, pro- | 
magnetism produced by the lightning current. If | vided that the position of the sample test piece is | 
such steel rods are arranged near the earth wire of | in accordance with the diagrams of Fig. 104. The | 
a transmission line, it is possible to determine from | process of measuring the current strength then | 


Fig. 105. 


(Continued from page 283.) 
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for the steel test rod by subsequent calibration with 
direct current. For this purpose the rod is built 
up of finely laminated plates, in which case no eddy 
currents of appreciable magnitude can develop and 
the remanence will not then depend upon the wave 
form of the surge as a function of time; that is to 
say, calibration by direct current will enable the 
full crest value of the surge current to be determined 
directly. Nevertheless, the practical application of 
the method is subject to a certain limitation ; for 
instance, the high-remanence steel material cannot 
be drawn down below a certain limiting value, so 
that although the rod is laminated to the greatest 
extent practicable, there will still be some eddy- 
current effects although for most purposes the 
effect can be considered to be negligibly small 
and the calibration by means of direct current has 
therefore become a satisfactory procedure when 
such finely laminated rods are used. 

For the measurement of lightning currents in 
overhead-line towers it was eventually decided that 
the test rods to be used were to be 6 cm. long and 
of 0-5 cm. overall diameter, built up of 0-2 mm. 
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depends upon (i) the measurement of the remanence | 
of the steel test-pieces ; (ii) by means of a cylindrical 
solenoid, to find what magnetising current will | 
produce the same remanence; and (iii) from a| 
knowledge of the current used in the solenoid to} 
|magnetise the bar, to deduce the strength of the | 
lightning current which produced the same reman- | 
ence. 

For the first measurements of lightning currents | 
on this principle (1926) steel rods of “Coerzit A” | 
were used, but it was soon realised that if solid-steel | 
rods were used the remanence would depend not only | 
upon the lightning current strength but also on the | 
screening action of the eddy currents; that is, it | 
method can only provide adequate protection if the | would be dependent upon the wave form as a func- 
earthing resistance is less than 100 ohms; (v) in| tion of the time. In order then to determine cor- 
general, the system will be struck much more often | rectly the magnitude of the lightning-discharge 
by lightning discharges than is evident from the | current it would be necessary to calibrate the steel | 
number of interruptions to the system actually | bar by means of a surge current of the same time- 
experienced ; (vi) the overhead earth line has | wave form as the lightning current and this wave 
proved to be a good trap for lightning discharges. | form of the lightning current, in general, would be 
In 1934, arrangements were made to undertake | unknown. A method has therefore been developed 
measurements with 20,000 such steel rods. Know-| by which it is possible to deduce the correct crest 
ledge of the mean and maximum values of lightning- | value of the current surge wave without requiring a 
current strengths is one of the most essential pre- | knowledge of the wave form. This method involves 
liminary requirements for assessing the lightning | fitting two steel rods of 0-2 cm. and 0-6 cm. dia- 
danger of overhead lines and for the design of appro- | meter, respectively, at each point where the mea- 

| surement is to be made. A much more convenient 

* Section IV of this series appeared in two parts, on method, however, has been developed by which 
the required crest value of the current is obtained 


the resultant polarity of the rod where the flash has 
actually struck into the system ; that is, whether it 
has struck the tower or in the free span of the over- 
head lines. 

In 1933, about 10,000 such steel rods were fitted 
to German overhead transmission-line systems and 
from the results obtained, the following conclusions 
have been drawn: (i) This method of measurement 
is reliable and-sufficiently accurate for the purposes 
in view; (ii) the highest current then measured 
was 60,000 amperes; (iii) the need for providing | 
low-resistance earthing for the towers is confirmed | 
and numerical data for the highest permissible | 
values have been obtained ; (iv) a ground earthing 








pages 121 and 154, ante. 





diameter wire of chrome-carbon steel containing 3 
per cent. of chromium. The hardened packet of 
wire was then soaked in paraffin and sealed in a 
glass tube. The remanent magnetism of this com- 
posite rod can be found from ballistic galvanometer 
measurements and the requisite direct current for 
calibration (that is to produce the same magnitude 
of the remanence as was produced by the lightning 
flash) is given by the formula : 


2rn 


is = Ty 


where t, is the crest value in amperes of the light- 
ning surge current, » is the number of turns in the 
winding of the calibrating solenoid, a cm. is the 
length of the calibrating solenoid, d cm. is the mean 
diameter of the calibrating solenoid, r cm. is the 
distance of the test sample rod from the middle of 
the conductor which carries the lightning current, 
and ¢ amperes is the direct current in the calibrating 
solenoid which is necessary to produce the same 
remanence value as is given by the lightning current. 

In the summer of 1933, the following test data 
were obtained from the German overhead trans- 
mission-line systems, 43 sets of tests comprising 
35 systems with earth wire and 8 systems without 
earth wire being made. Of the 35 systems with 
earth wire, 20 systems were tested with the steel 
bars only on the towers and 15 systems with the 


(170) 
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steel bars on towers and earth wire. In consequence 
of these dispositions of the test bars it was only in 
the last 15 cases that the place where the lightning 
actually struck could be fixed accurately, to deter- 
mine whether the flash entered at one tower or at | 
the earth wire between the towers. In 33 sets there | 
was only one lightning flash, in seven sets two} 


SURGE 





Fig. 109. , 
| 
| 


successive flashes, in two sets three successive flashes, | 
and in one set four successive flashes. 


In these data, only the number of strokes into z 








the earth line and the towers is included. It is to 
be noted, however, that in a few cases there were 
also traces of strokes across the line insulators, and / 














in order to account for this it must be assumed that “a 
the lightning struck directly into one of the phase 
conductors. The polarity of the clouds from which 
the discharge came was as follows: in 34 sets the | 
cloud was negatively charged, in six sets positively | 
charged and in three sets the polarity was uncertain. Geess) 
Since the steel test samples can only be removed at | 
the earliest opportunity after a storm has passed 
in the neighbourhood, it often happens that the 
bars are subject not only to one lightning storm but 
to several. In such cases the analysis becomes very 
complicated and unreliable. Those test samples | 
which are placed on the earth wire and are at a| 
distance greater than about 1-5 m. from the tower | 
head, will be affected by the tower current as well | 
as by the current in the earth line. The nature and | 
extent of this effect depends upon whether there has | 5 
been only one stroke*into the tower or one stroke | & 
into the earth line, and these effects can generally | are most likely to occur at this portion of the system | § 
be disentangled. Fig. 105, page 321, shows how the | since the insulator supports are here at earth ~ 
strokes into the towers enable the polarity to be | potential. It has been found also, in the case of | 
determined, and Fig. 106 how the strokes into the | lines supported by wooden poles without any earth | 
earth line aredefined by the polarity of the test pieces. wire, that since pressure surges which have developed | il 1 
From measurements by means of these test|on the line have not been diverted by any direct| (9.~) Wave Front Time Constant..T “mmemmc” 

sample rods, which are frequently termed “ mag-| path provided to earth they will travel along the | Fig. 110 shows diagrammatically, the arrangement 
netic links,” the distribution has been found of the | line until they reach some weak spot and there) of such an earth line A B laid in the ground at a 
lightning current between neighbouring towers when | cause a break-down ; for example, at a transformer depth of R cm., the radius of the earth wire being 
the flash strikes directly into one tower (see Fig. 107). | station to which the line is connected. It is possible, | + em. and it is assumed that the current enters at A. 
Similarly, in Fig. 108 is shown the current distribu- however, to provide an earth line when wooden If, in the first place, it is assumed that the earth in 
tion when the flash strikes into the earth wire at a | poles are used and in such cases the earth line must | which the line is buried has an indefinitely high 
point intermediate between two towers. For the | be connected to earth directly in the neighbourhood | resistance and a specific capacitance « the surge 
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condition shown in Fig. 107 the currents in the 
towers have been measured with crest values up 
to 60,000 amperes, sc that if the earth resistance of 
the tower is 20 ohms, for example, the potential of 
the tower will rise to 60,000 x 20 = 1,200,000 volts, 
and it is practica' ly certain that in such a case there 
will be a return flash from the tower across the 
insulators into the line. Such a possibility must be 
carefully guarded against ; that is to say, the earth- 
ing resistance of the tower must be kept as low as 
possible. For normal types of insulators, high- 
tension lines of a 100-kV system should have an | 
earthing resistance for the tower not greater than | 
15 ohms, while for a 50-kV system the resistance | 
should be not greater than 8 ohms. The require- | 
ments thus specified for the magnitude of the earth- 
ing resistance are not generally fulfilled in practice, 
but since experimental data show that the greater 
part of the actual flash-overs into the line are due to | 


of each pole so as to enable induced pressure surges 
to pass easily to earth. In order to make full use 
of the insulating properties of the wooden poles, 
however, such earth connections should not pass 
directly to the pole and so down to earth because in 
such a case the insulator supports would be placed at 
or near earth potential. A suitable method for the 
arrangement of such earth-connecting wires is shown 
in Fig. 109, on this page. It is undoubted that an 
earth-wire system of this kind will divert to earth 
many lightning strokes which would otherwise strike 
into the line conductors and travel through to 
positions where iron poles are used, or eventually 
reach and damage the transformers in a substation. 
Despite all precautions against lightning it can hardly 
be disputed that many lightning discharges will 
pass along the line to the transformer stations and 
from this point of view it would seem to be desirable 
to design such stations with a higher degree of in- 


impedance of the wire can be easily calculated on 
the assumption that the space occupied by the 
electric and magnetic fields due to the current in 
the earth wire is bounded by a cylindrical shell of 
radius R cm. of which the wire is the axis. This 
is to be considered as an extreme and limiting condi- 
tion which is never actually realised in practice. 
The magnitude of the surge impedance so calculated 
will be given by the expression 


Zn = Ose F ohms, - «+ (171) 


| vV« 
| it being also assumed that there is no magnetic 


| material in the space under consideration. Actually, 
however, the earth is not of indefinitely high resist - 
| ance but will have a specific resistance o ohms per 
centimetre cube. Now experience shows that when 
| a metal tube is driven vertically into the ground and 


|is carrying a current, about 90 per cent. of the 


such return strokes from the towers, the necessary | sulation strength than the line, although such a pressure drop between the tube and the earth will 


extra cost for adequately earthing the towers should 


recommendation is hardly likely to be acceptable to 


not be avoided for reasons of economy. In difficult | supply authorities on account of the extra cost 


cases of earthing, metal tubes can be driven into | 
the earth, not too near the towers, until they come | 
to seme underground water course which may be | 


which would be involved. For a type of arrester* 
for lightning surges reference may be made to the 
“* cathode fall ’’ type which has been developed to a 


30 yards or 40 yards deep. When the ground condi- | high degree of reliability for use on the very highest 


tions are more favourable, iron strip may be used 
radiating outwards from the towers and at a depth | 


pressure systems. 
(28) Use of a Buried Earth Line to Decrease Tower 


of about 2} ft. In this connection, a good deal of | Zarthing Resistance.—In order to avoid the back 
attention has been given to the provision of a con- | stroke from the tower to the line when a lightning 
tinuous earthing line laid in the ground to which | flash strikes into the tower, it has already been 


|take place in a cylinder from 1-8 m. to 3 m. in 
| diameter. Hence, in the case of the buried hori- 
zontal wire under consideration, and if the cylinder 
surrounding the wire is assumed to be of 3 m. radius, 
there will be very little error if it be assumed that 
the whole of the pressure drop between the earth 
wire and the earth is included within such a cylinder. 
| If it be further noted that the resistance to direct 
| current of a wire about 50 sq. mm. to 35 sq. mm. 
in section is about 1-5 times the value of the resist- 
ance which the wire would have if it were buried 





the towers are connected and which may be con- | pointed out that the earthing resistance of the tower | 4¢ an infinite depth, then for the horizontal earth 
nected to suitable earthing points along its route. | must be kept as low as possible and this requirement | wires under consideration of diameter from 0-5 cm. 
Further reference to this method is given below. | is not easily fulfilled when the route of the trans-| +, 9.35 om. and buried at a depth of 50 cm. the 

For medium-pressure lines, wooden poles are | mission line passes over sandy and stony ground. | expression for the limiting value of the surge 
frequently used without any earth wire, and since | In order to ameliorate these difficult conditions as impedance may be considered to give sufficiently 
wooden poles are very good insulators (wood can | ™uch as possible the tower may be connected to a| accurate results. The dielectric constant « for the 
withstand surge pressures up to 300 kV to 400 kV | Wire buried in the ground and this wire, on account | most commonly occurring kinds of earth material 
per metre) it is found that disturbances due to/|0f its greater capacitance, will have a lower Surge has a value of from 5 to 8, or a mean value of 
atmospheric electrical storms are less likely to occur | impedance than the overhead earth line. Thus not} gbout 6. In the case of water, however, the specific 
on lines insulated in this way, except for the occa- | Only will the ohmic earthing resistance of the tower | inductive capacity « is 80. Making use of these 
sional shattering of a pole when a flash strikes|e reduced but the dissipation of surge pressure | data for evaluating the limiting value of the surge 
directly into it. When such a line crosses a road it is | W@ves will be more easily realised when the wire | impedance as given in expression (171) it will be 
usual to employ steel posts at the crossing for addi-| has a low surge impedance value. _ | found that Z.» is about 120 to 125 for wire diameters 
tional strength and it is found that the flash-overs * See ENGINEERING, vol. 152, page 41 (1941). from 0-5 cm. to 0-35 cm. laid in the ground ; if such 











0 


a Wil 
the | 
39 to 
Ne 
Z. I 
effe c' 
and 
eartl 
the ¢ 
the s 
the | 
mere 
and 
the 
said 
the 
the | 
of tl 
surg 
valu 
hav 
of t 
falls 
pre 
spa‘ 
zer¢ 
I 
bur 
to | 
eart 
low 
in 
frot 











OcT. 23, 1942. 
q wire is laid in water the corresponding values for 
the limiting surge impedance Z, will be about 
39 to 41. 

Now let this limiting value of the surge impedance 
7. be taken to represent 100 per cent., then the 
effect of the time constant T of the surge wave front 
and the specific resistance o of the material of the 
earth in which the wire is laid can be obtained from 
the graphs in Fig. 111, opposite. It will be seen that 
the surge impedance of the earth wire tends towards 
the limiting value as the steepness of the wave front 
increases, that is as the time constant T decreases, 
and this limiting value is the same for all values of 
the specific resistance o. Generalised, it may be 
said that as the specific resistance ¢ becomes smaller 
the surge impedance of the wire will tend towards 
the limiting value for correspondingly greater values 
of the steepness of the wave front. In the case of 
surge wave fronts of moderate steepness and low 
values of the specific resistance, the earth wire will 
have a small surge impedance and with decrease 
of the steepness of wave front the surge impedance 
falls off rapidly since the ohmic resistance of the wire 
predominates over the capacitance of the ground 
space and this surge impedance will tend towards 
zero if the ohmic resistance of the wire is negligible. 

It follows from the foregoing that the use of a 
buried horizontal earth wire extending from tower 
to tower provides on the one hand a very good 
earthing arrangement from the point of view of 
low ohmic resistance and on the other hand, even 
in the case of surge waves of the steepest wave 
fronts, the surge impedance cannot be greater than 


ie., for « = 6, the surge impedance cannot 


Ve« 


be LOO 40 cent. of the 


l 
greater than —— 


per 


surge impedance of the ordinary earth wire which 
laid on the overhead line For sandy 
ground the value of about 10° ohms to 
10* ohms per centimetre cube, while for normal 
damp loamy soil o 10*. For the wave tail the 
surge impedance will be much less than for the 
wave front, since the equivalent frequency for the 
tail is much lower, and hence the corresponding 
value of T much greater than for the wave front. 
The result will then be obtained that when a tower 
is struck, not only will the magnitude of the im- 
pulse wave-front be heavily damped but the wave- 
tail will also become more or less obliterated, so 
that in view of the spark-over time lag of the 
insulators, the danger of a back stroke from the 
tower into the line becomes greatly reduced and 
this has been confirmed by the experimental results 
which have been obtained by investigators in the 
United States. 


route. 


Is 
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(To be continue d.) 
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The Calculation of Unsymmetrical Short-Circuits. By 
H. Rissik, B.Sc. London: Sir Isaac Pitman and 
Sons, Limited. [Price 7s. 6d.) 


In a sub-title, the scope of this work is described as 
‘a practical introduction to the use of symmetrical 
components in fault studies of three-phase net- 
works.” It consists of a reprint of five articles 
which appeared in The Beama Journal in 1940, these 
articles forming the five chapters of the book, to 


which a preface and an index have been added. | 


The introduction to the electrical engineering pro- 
fession of the method of symmetrical analysis was 
made by the late C. le G. Fortescue through an 
article entitled ‘‘ The Method of Symmetrical Co- 
ordinates Applied to the Solution of Polyphase 
Networks ’’ which appeared in the Transactions of 


the American Institute of Electrical Engineers in | 


1918, and from Mr. Rissik’s bibliography it appears 
that not until about 18 years later did the practical 
significance of the subject begin to attract serious 
interest in this country. 

Chapter I deals with the fundamental principles 
and method of analysis by means of which unsym- 
metrical three-phase current systems can be repre- 
sented in general, by two symmetrical three-phase 
systems together with one single-phase system. 
Chapter II shows how the fault impedance of various 
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types of short-circuit may be represented by a 
corresponding system of symmetrical impedances, 
and Chapter III explains how the equivalent sym- 
metrical impedances of a short-circuit are to be 
interpreted as regards synchronous machines, trans- 
formers, and *bus-bars, typical values of the phase 
sequence reactances being given for these component 
parts of the supply system. In Chapter IV, a 
specific example is worked out in detail for the 
short-circuit due to a double phase fault to earth 
on the high-tension side of one of the transformers 
for the 132-kV inter-connector linking Nechells and 
Hams Hall (Birmingham) generating stations, while 
Chapter V explains the method of evaluating the 
fault current and the phase to neutral voltage at 
other points in the system. 

It is to be observed, however, that the value of 
such calculations would have been considerably 
enhanced if they had been accompanied by actual 


test results; they would then have proved a useful | 


guide for the practical engineer as to the degree of 
confidence which could justifiably be placed in such 
calculations. The author states that no specific 
information was available regarding the magnitude 
of the positive, negative, and zero phase sequence 
reactances of the generators and other component 
parts of the system, which indicates that manufac- 
turing firms did not take a very close interest in 
symmetrical component analysis at the time when 
these generators were built. It also raises the 
important question, whether it should not now be 
considered an essential requirement of the test data 
specifications for such machines that actual measure- 
ments of these reactances should be made at the 
works before the machines are dispatched. Appro- 
priate test data should also be available regarding 
the reactances of the transformers, inter-connectors, 
overhead lines, cables, and ‘bus-bars, it being 
observed that, for these components, the respective 
reactances are the same for both positive and 
negative phase sequences, whereas the zero sequence 
reactances have to be found by test or calculation 
from a knowledge of the actual circuit conditions. 

The book should be useful to those who wish to 
obtain some general knowledge of the technique of 
symmetrical component analysis, and those who 
desire to make a more complete study of the under- 
lying principles and their applications will be helped 
by the bibliographies appended to four of the 
chapters. For their information it might be men- 
tioned that perhaps the most comprehensive treat- 
ment of the subject which has yet appeared in this 
country is that of Neumann,* which was issued by 
the same publishers two years ago. 


E.Q.A.”’ (Engineering Questions and Answers). Vol. ILI. 
London and Manchester: Messrs. Emmott and Com- 
pany, Limited. [Price 6s. net.) 

It is fair to assume that the questions put by 
engineers to technical journals are those to which the 
answers cannot be found readily, if at all, in the 
usual text-books. This volume contains well over 
a hundred of such questions that have appeared 
during recent years in the columns of our contem- 
porary, The Mechanical World, and to each question 
is appended its appropriate answer. The collection 
is the third of its kind, and, like its predecessors, 
covers a great diversity of subjects of professional 
interest to mechanical engineers. Because of this 
diversity, it is extremely difficult to convey a just 
picture of the contents of the volume within the 
limits of a brief review. The queries range from 
the properties of a limagon curve to the cleanliest 


way of removing soot from boiler flues, and from the | 


method of bending a pipe into a flat spiral to the 
best thing to do to a bore-hole that has gone dry. 
The draughtsman is given examples of the calcula- 
tions of stresses in a shrunk-on tube, a structural 
frame, a rotating disc, a crankpin and other com- 
ponents, together with information about the design 
of centrifugal and other pumps, engine foundations, 
feed-water heaters, desuperheaters, cooling towers 
and innumerable other apparatus. The machine- 
shop man is advised on the best way of turning 


| tapered articles in a capstan lathe, and is shown 





* Symmetrical Component Analysis of Unsymmetrical 


| Polyphase Systems, by Dipl. Ing. R. Neumann ; reviewed 


in ENGINEERING, vol. 150, page 283 (1940). 


how to rig up a shaping machine so as to enable 
it to be used for cropping wire rod, cutting internal 
keyways or machining curves of large radius. He 
is also told how to face pipe flanges, to check the 
alignment of heavy work in the lathe, to drill 
small deep holes in self-hardening steel, etc. The 
power-plant engineer will find plenty to interest 
him in the answers given on the treatment of feed- 
water, the corrosion of boilers, the knocking of 
feed-pumps, the prevention of sparks from chimneys, 
of explosions in flues, and other troubles. Electrical 
as well as mechanical questions are answered, while 
matters of organisation and management are also 
included in the scope of the book. 

The inquiries are generally quite definite regarding 
the information that they want, and the replies are 
instructive and to the point. They are of ample 
length, some even extending to two or three pages, 
and are freely illustrated with drawings or diagrams. 
There will be cases, no doubt, when an expert 
reader might think he could have provided a better 
solution to some particular problem, but he will 
rarely, if ever, have reason to quarrel with the 
advice given. To any one with a mechanical turn 
of mind the book is interesting from cover to cover, 
and few men engaged on practical engineering work 
could look through it without coming across some 
information or suggestion that would much exceed 
in value the cost of the whole volume. There is a 
great deal to praise and almost nothing to criticise, 
although we think that the inquirer into the cause 
of the distortion of the firebars of his vertical boiler 
should have been told that the fundamental reason 
is the ** growth ” of cast iron when repeatedly heated 
and cooled, the quality of the metal having little 
to do with it. The book is one that can be com- 
mended without reserve. 

Engineering Mechanics. By B. B. Low, M.A. London: 
Longmans, Green and Company, Limited. (Price 
12s. 6d. net.) 

THREE generations are represented in the publica- 

tion of this book, which was begun at the suggestion 

of the author’s father, the late Professor D. A. Low, 
while the author’s son, Mr. E. D. Low, assisted by 
checking the text and exercises. The Applied 

Mechanics of the late Professor Low, which first 

appeared in 1909, is still a valued and widely 

used text-book. The book under review, though 

stated to be complete in itself, is designed to be a 

companion volume to Applied Mechanics, to which 

frequent reference is made; its aim is to provide 
the additional information now required to keep 
engineering students abreast of recent developments. 

The book attains the high standard to be expected 
from what might be called its history and environ- 
ment, although it is open to question whether the 
author justifies his claim that the book is complete 
in itself. Its perusal leaves a feeling of ‘* out-of- 
balance,” perhaps because of the omission of sec- 
tions dealing with force polygons, piston and crank- 
effort diagrams, and toothed gearing, and because 
of the relatively large space devoted to velocity 
diagrams and dimensional analysis; .so that the 
reader is being constantly reminded that Applied 
Mechanics should be called upon to restore the 
balance. As a further example, the idea of centre 
of gravity is nowhere defined, even though more 
elementary concepts, such as the radian, qualify for 
definition. The two books might indeed have been 
combined to good effect under a single cover, 
instead of being published as separate volumes ; 
then the duplication of certain sections could have 
been avoided completely. The excellent chapter 
on dynamical similarity should appeal to designer- 
draughtsmen and to those taking up research work, 
as well as to engineering students. Chapter VII, 


|dealing with simple harmonic motion, including 
| bifilar suspension, is also a lucid and masterly 


explanation of the subject matter. The most 
valuable section, perhaps, is that dealing with 
vibrational phenomena (Chapter X), a subject of 
growing importance, as is indicated by the recent 
formation at the Institution of Mechanical Engineers 
of an Applied Mechanics Group, which came into 
being largely because of the demand for opportunities 
to promote, by reading and discussion of specialist 
papers, further advances in the study of vibration 


| problems. 











BRITISH WAR-TIME SHIP that, when the facts can be made known, I think they | number of berths available was many times greater 


BUILDING.* will surprise the world. than was required to build the ships for which orden 
apy ny B.Se When war was declared in September, 1939, British | could be, or were ever likely to be, obtained. Obviously. 
y J. Ramsay Gessie, B.Sc. shipyards had berths available easily to produce | ordinary private firms could not long continue to exigt 


INcLUDING myself, there have been only five presi- | sufficient merchant vessels to supply all the possible | if few or no orders were available, and gradually their 
dents of the Institution from Sunderland, and, by | requirements of the British shipowners in peace time | financial resources were exhausted and bankruptey 
what I am sure is a mere coincidence, three of them | with, unfortunately, berths in reserve for far more | 8tared them in the face. What, then, was to be done? 
have been associated with the same firm. The first | foreign orders than were ever likely to be obtained ; In my submission, there were two alternatives a vajj. 
of the Sunderland presidents was the second president | but, owing to the terrible depression in trade and|@ble. One was for the Government to assist ship. 
of the Institution—Sir Theodore Doxford (1886-88) ; | consequently in shipping which had prevailed practic- | Owners in scrapping the older and less efficient ships 
the second from the same firm was his son, the late | ally since the last war, there were not sufficient skilled | 4d replacing them by new and up-to-date vessels, 
A. Ernest Doxford (1919-21). It is now 21 years since | workmen fully to man all the berths available. Further, | While they could also have proceeded right away to 
the retirement of the last Sunderland president, and, | the outbreak of war necessitated a proportion of the modernise the Royal Navy, which would have enabled 
having in mind the importance of Sunderland in the | berths which would have been available for merchant | @t least a large proportion of the yards to carry on unti] 
shipbuilding industry, the omission of the members of | ships in peace time being utilised for the construction of expanding world trade might have enabled them and 
the Institution to choose their president from that warships and fleet auxiliaries, and a large number of the shipowners to keep going by their own efforts 
district is rather difficult to explain. However, that | workmen being diverted to repair the great damage The second alternative was to reduce the number of 
omission has now been remedied, and I look upon my | inflicted on our ships by enemy action. yards and berths to something more in keeping with 
election as a recognition of the great part the River! The shipbuilding capacity in berths and men remain- the number of orders for ships which a careful survey 
Wear has always played, and is still playing, in British | jng for ordinary new merchant-ship construction was |! the future requirements of the nation had shown 
shipbuilding. Major Caims, when addressing you | |imited, therefore, and could never be expected to be | © be probable. 
following his assumption of office in 1938, apologised | ysed for a large mass-production programme. While (To be continued.) 
to the Sunderland Branch for having dealt, in his | the plant and berth capacity has always been in excess 
address, preponderantly with the Tyne, and suggested | of Jabour supply, these two determining factors have 
that a president from Sunderland might at some future | heen more appropriate to a programme of replacement PLASTICS IN ENGINEERING. 
date repair his omission, there being much to be said| of many important types. In the United States, ° 
about the historic as well as the modern Sunderland | however, the position was quite different, as, after 
River ; so I will say a few words about shipbuilding and | providing for special needs, they had in man-power a 
engineering on the Wear. large capacity left which could be used for an extensive 

Ships have been built on the Wear since the Middle mass-production programme as fast as the necessary 
Ages and, if the truth were known, probably much | facilities could be provided. The British Government, 
earlier. One Sunderland firm, still much alive—I refer | therefore, and I am sure wisely, arranged not only for 
to Sir James Laing and Sons, Limited—has been in| Jarge numbers of ships to be built for us in the United 
existence since 1793, while three other well known | States, but also had two new shipyards laid down where 
Sunderland companies are over 100 years old and &|the then unlimited supply of labour and material 
further three are within a few years of reaching their | available could be utilised on the spot. As America 
centenaries. Of these firms the great majority are still, | had only a very limited supply of riveters and similar 
to all intents and purposes, private companies, and, | skijled tradesmen available, the Admiralty, recognising 
from my dozen years’ association with Sunderland ship- | the ease with which electric welders could be taught, 
building, I am of the opinion that this fact is one of | took the bold decision to build welded ships, although 
the main reasons for the wonderfully good feeling which | the vast majority of the men who would be employed 
undoubtedly exists between employer and employee | on the building were quite without any shipyard 
on the Wear, and which has resulted in the fine record experience. It was a bold decision and, fortunately 
of that river during this war as regards the almost total | for us, it has proved to have been a sound one, as the 
absence of disputes and strikes. Even in this machine | American welded ships are proving to be good and 
age, mankind is still a human animal and still amenable | reliable vessels; but I would like to emphasise now 
to reason and common-sense when these attributes of | that the one and only reason for the American ships 
the mind can be given a chance to exercise their func- | being welded instead of riveted is that welding labour 
tions directly between man and man, instead of between | was available, or could be quickly made available, 
committee and committee, or confederation and con- | while riveting labour was not obtainable. To listen 
federation. : to the clamour from the uninitiated for welded ships 

When one looks at the River Wear, which at low | to be built in this country, one would think that the | 
water is little more than a stream, one is amazed that | welded ship, per se, could be built in half, or less, the 
it has been possible to develop it into the great ship- | time that it takes to build the ordinary riveted article ; 
building river it is to-day, building and launching great | phyt this is definitely not so, and the reasons which allow 
vessels of over 500 ft. in length. Some of the credit | of the Americans launching a ship in less time than we 
due must go to the River Wear Commissioners, who have | can do are peculiar to the existing conditions. 
done good work in improving the channel and launching The Americans have, especially on the West Coast 
facilities ; but much more will have to be done in the | much more favourable climatic conditions than we 
future if the Wear is to maintain its place in shipbuild- | },,,. and, a matter of supreme importance, they 
ing, and I look to the River Wear Commissioners to} have no “ black-out”; they are thus, with their 
“ think big ” and to launch schemes to enlarge, deepen | gnormous labour force, able to work a three-shift 
and straighten out the river so that all types of ships | .vstem, so allowing them to concentrate on the average 
may be launched, and to enable the shipyards and | spout 2,000 men on each berth (and I believe in some 
their young and capable managements to carry on cases approaching 4,000), instead of only about 200 men 
progressively and successfully. The Wear, of course, | +. 399 men in Britain in the case of similar ships 
is also well known for marine-engine building, though even when such numbers are available. But the 
it cannot in this respect be fairly said to have played a | [jnited States, not forgetting Canada also, are all 
part like the Tyne, with world-famous names such as doing a magnificent job and we wish them God-speed 
Sir Charles Parsons and Andrew Laing associated with in it. 








IN a paper entitled “ Plastics and their Application 
to Engineering,” read by Mr. J. Prior before the Man 
chester Association of Engineers on Saturday, October 
10, the author reviewed the subject in relation to 
mechanical engineering only. He first reviewed th 
characteristics and methods of preparation of the 
materials and then suggested possible applications. ex 
tending the uses to which the materials are now put 

The moulded plastics particularly referred to in the 
paper fall mainly into two groups, namely, the thermo 
setting materials and the thermoplastic materials. The 
former group comprises the phenol formaldehydes, urea 
formaldehydes, cast resins, and so forth, known gener 
ally under the trade names of Bakelite, Beetle, Mould 
rite, Nestorite, Catalin, etc., while the latter group 
comprises cellulose acetates, cellulose nitrates, poly 
styrene and the like, better known, perhaps, as Bexoid, 
Erinoid, Cellomold, Diakon, etc. There are fundamen 
tal differences between the two groups. The thermo 
setting materials undergo a chemical change during 
the moulding process which results in a hard moulding 
that cennot subsequently be re-softened. The therm 
plastic materials, on the other hand, are merely heated 
to the degree necessary to ensure plasticity and ar 
formed to shape in the mould and afterwards cooled 
down. They can, if necessary, be re-moulded, but more 
usefully, the flashes and similar scrap, after re-grinding 
to powder form, can be used in making another part 
In the case of thermo-settings, the manufacturing pr 
cess involves a chemical reaction between phenol and 
formaldehyde, or urea and formaldehyde, in the pr 
sence of a catalyst, a resin which constitutes the 
| binding agent being formed in this way. A filler, which 
| may be paper, asbestos, wood flour, etc., according to 
| requirements, is then incorporated. The initial opera 
tions are done at a moderate temperature, the ma 
terial being brought to a “half-way”’ stage, and the 
final moulding operation completing the chemical! 
reactions. The thermoplastics are of two main types 
| The first includes the vinyl resins, styrenes, etc., which 
are naturally resinous, while the second, such as cellulos« 
| acetate which is not resinous, needs the addition of a 
plasticiser. Generally, however, a filler is unnecessary 

The materials are prepared in the form of powders 
it. On the other hand the Wear can, I think, properly We may now ask ourselves if we have succeeded in ~~ EA po eg ear Read caiaraat 
claim to have done more to develop the marine oil reaching the target we set out to attain in 1939, and The ad of the order of 1 ton per square inch of 
engine than any other North-East Coast district, and || .,, unhesitatingly answer, “ Yes!” with the know- | depen cee , pepe gp Ps sae 
here I would pay a tribute to the —s of the late ledge of the facts available to me. Unfortunately it |e ward-acting resses are — uncommon an enter to 
Mr. K. O. Keller, who, in association with my own firm, | i, not possible to give actual figures of tonnage pro- be tearm on high. pnt water the aaa usually 
played such a great part in developing and perfecting duced, but practically every shipyard I know of has| have a re-filling — for the fn pe presi | 
the Dicssl engine and in stesting Mis oun pestiontar | broken its past record; and this despite the great h draulic rams are fitted for operating the ejector gear 
version of it to its present position as one of the out- handicap of the “ black-out,” the continued stress on | one ee eee ote _ a nad The dies 
standingly successful oil engines in the world. the workmen due to war conditions and the inevitable ere nates ee poll ccna to form at of parts 

This is our fourth annual meeting since the war!),., of freedom of movement, restricted transport | s¢ the same time and that on the fixed platen is fitted 
commenced and let us all hope and pray that, by the facilities and all the other annoyances which in ordinary with ejector gear to remove the finished part. The 
time the next takes place, our nation and the world | ;: 1.5 would have caused a great turmoil. The industry | material is introduced into the die cavities either mm 
will have returned to the ways of peace and that our)... been much criticised in the Press and tn Partie. powder or as 0 cold posmed toblet of the sequisite 
put nba 6 ee ee) eee oe ment, and sometimes, unfortunately, by people who | yolume, the practice depending on the particular article 
to carry cargoes for the gree ft mashind y= of | should know better, and I want to deal shortly with | or component to be manufactured. When the dies are 
for its destruction ; but eens oe — ae some of thane exithehenn. ’ nee ae satan adie ae a 
menace leaves us no —— namnagag _ eo, an Our! It is still being stated that National Shipbuilders | chemical reactions and the material passes through a 
minds, Psd strength and — mp te 9 ee Security, Limited, or N.S.S., as it is called, is responsible | plastic condition and thus responds to the pressure 
swe ip —— se gel a for our present inability to produce more ships. Such | imposed on it with the result that the die cavity is 
ra poo aun tan in the last on "7 duno statements are totally contrary to the facts. The | completely filled. Steam, gas, or electricity is used 
peat stad ah ote een doi everything Seemeaier | truth is well known to the majority of the shipbuilding for heating the platens. The cavities must be given a 

aie to enndiene tin Cane a Bat of shipping which | #4 emgineering members present, so I would explain | mirror-like finish to ensure that the smooth resin skin 
ae hieguath are physically capable of building under | that, as President, I am making my address an oppor- | on the moulded part is not defaced. The presses used 
total war conditions? I shall deal principally with | tunity for informing the great lay public. During the | for the thermoplastics are mostly of the horizontal type 
merchant ships because it is obviously impossible to say | last war, many shipyards laid down additional berths | and are operated, in many instances, by combined 
much in public about our warship production, except and entirely new yards were constructed to deal with | toggle and hydraulic or pneumatic mechanism. Th: 
poco - the serious shipping position which had arisen owing | dies are in halves, one half being fixed and the other 

* Presidential Address to the North-East Coast Insti-| to sinkings and the demands of our Allies for ships ; | half, which carries the ejector gear, being attached to 
tution of Engineers and Shipbuilders, delivered at New- | with the result that, when normal times arrived, quite | the ram. The material, which is in granular form, is 
castle-on-Tyne, on October 16, 1942. Abridged. apart from the abnormal periods of depression, the ' de§vered to a vertical hopper from which measured 
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Properties 


Phenol 
Moulded 
¢ ultimate tensile strength, Ib. persq. ir 11.000 
average ultimate compressive strength, Ib. per 6.000 
. I 
gation, per cent 


specific gravity 

Resistance to continuous heat, deg. F. 
ng point, deg. F 

t of weak acids 

t of strong acids 


1:3 
550 to 450 
None 


Decom posed 


Slig 
om poses 
None 

Opaque 


t of weak alkalis 
f strong alkalis Ie 
Effect on metal inserts 
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hermo-setting. 


Formaldehydes. 


Thermoplastic. 





Cellulose Acetate. 








———— a Vinyl | 
? Styrene | j 
| PI " Chloride, Rosin. Casein. 
nr Cast sulded _— Sheet. | Moulded. | 
Laminated. (No Filler). Moulded. 
| 
u — 
18,000 12,000 12.000 Up to 9,000 9,000 9,000 8,000 | 7,500 
40,000 30,000 35,000 13,500 16,000 27,000 | 
> to 500 1-0 20 to 55 8to30 | - 
1-38 1-3 1°45 1-2 to 1-6 1-06 1-32 1-32 | 1-35 
212 to 450 160 160 150 140 to 180 140 to 180 = 
None None 190 to 250 140 to 230 140 to 260 200 
None to slight, depending on acid. None None Slight Slight | Resistant 
by oxidising acids. Reducing Decom posed None None Decom poses Decomposes | Decomposes 
aud organic acids, no effect. or surface 
attack » * Sli . » 
ht to marked, depending on alkalinity None None Slight Slight Softens 
Decom poses Decom poses Decom poses None None Decom poses Decom poses Decom poses 
None None None None _ None None None _ Nove 
Opaque Opaque rransparent Transparent Transparent. Transparent, Translacent 
toopaque | toopaque | 90 per cent. to translucent or opaque 
92 per cent. opaque 
light 


r possibilities Limited 


Machining Qualities Fair to good 


harges are passed to the heated zone by a ram or 
piston. The heat causes the materia! to become plastic 
and in this condition it is forced through an orifice, 
isually not exceeding } in. in diameter, into the cavity 

f the closed die, the injection pressure sometimes 
being as high as 20,000 Ib. per inch. The 

es are often water-cooled ; in any case they are not 
heated as are the corresponding parts of the moulding 
presses for thermo-setting plastics. In the thermo- 
plastic process, the material undergoes no change 
except that it is softened sufficiently to ensure ** flow ” 

nd solidifies on reaching the dies. Regarding the dies, 
t is mentioned in the paper that the surfaces of the 
avities, in addition to being made absolutely smooth, 
must also be hardened to not less than 63 Rockwell, 
particularly for the thermo-setting resins, in order to 
withstand the abrasive action of the cured resin. 

The next section of the paper deals with the pro- 

rties of various plastic materials, which are set out 
accompanying table. The importance of the 

minated plastic, inthe third column, is stressed since the 
tensile strength is relatively high, but these plastics 
unnot be moulded, in the same way as other types, 

m powder to finished article in one major operation ; 
they are normally moulded into sheets and blocks and 
machined. The tensile strength of plastics 
moulded as previously described is about 12,000 Ib. 
per square inch as a maximum, with an average of 
about 9,000 Ib. per square inch. The author points 

it that in spite of these low figures, there are appli- 
for the materials in mechanical engineering 

and enumerates some outstanding charac- 

The specific gravity is low ; in round figures 

plastic materials are half the weight of aluminium and 
mly one-fifth the weight of cast iron. Most plastics 
remain unaffected, or are only slightly affected, by 
weak acids or alkalis; and certain of them—poly- 
styrene, for instance—will withstand either weak or 
strong acids or alkalis. Plastics generally are resistant 
to oils and greases and have no action whatever on 
metals, even when this is moulded in. 
importance, the possibilities are almost unlimited and 
plastics may be obtained either transparent or opaque. 
Moulded parts may be obtained in a highly finished 
condition, the commercial limits of accuracy being, 
generally, +0-005 in. Tolerances of 0-001 in. are 
often adhered to. 

The author, after referring briefly to the use of 
laminated plastics in toothed gears, said he believed 
that moulded toothed gears were practicable, provided 
good margins of strength were allowed and some form 
of lubrication provided. He had been concerned before 
the war with certain experiments in making moulded 
bevel gears. In this case the existing space was too 


square 


n the 


then 


ations 
practice 


teristics. 


small for a boss of sufficient strength to be moulded | 


and a metal boss had, accordingly, been used, the 
combination of this with a moulded rim being satis- 
factory. The experiment failed on a time test, since the 
mating gears had cast teeth and, in consequence, the 
moulded teeth wore away very rapidly. Laminated 
plastics had also been successfully employed in bear- 
ings, but experiments in development had been termi- 
nated by the outbreak ofthe war. Great changes in bear- 
ing teehnique, he considered, were possible by using 
moulded plastics, but care must be taken to see that 
the plastic material was used only as a liner with a 
metal backing, so that it played its part only as an 








If colour is of | 


Unlimited Unlimited 
(pastel shades) 


Fair 


Limited Unlimited 


Fair to Excellent Good 
excellent 


anti-friction medium and was not called upon to take, 
say, a bending load. 

‘Among other accepted applications of plastics was 
the production of ball knobs for such purposes as the 
control levers of machine tools. The utility of these 
knobs is becoming rapidly recognised since the dif- 
ferent colours available permit the easy differenti- 
ation of function. They are at present made in a 
number of sizes with a range of from j in. to 3 in. 
in diameter, with and without and with a 
range of tapped holes or metal inserts. Name plates 
and escutcheon plates of plastic material have a number 
of advantages, apart from saving metal in times of 
shortage. They can be produced in almost any size, 
shape or design, and in almost any single colour, or 
with contrasted colours. The lettering can either be 
raised or sunk, is permanent, and untarnishable. Covers 
and doors lend themselves well to plastic construction, 
and metal inserts can be incorporated for taking the 
necessary securing studs or bolts. The plastic inspec- 
tion door has a distinct advantage in that it can be 
made transparent and it is not affected by oils. The 
property of transparency is also referred to in con- 
nection with the use of plastics for machine tool guards. 
Satisfactory guards can be made from sheet plastic 
bent to suit and held in metal frames. The author also 
suggests that lubrication problems could be minimised 
by a judicious use of transparent plastics in lubricators, 
grease cups, etc., and that coloured plastics might be 
employed where practicable to indicate the different 
mains for oil, water, air, gas, and other services. 


b« ysses 








EARLY ENGINEERING AND IRON- 
FOUNDING IN CORNWALL.* 


| By Rays Jenkins, M.I.Mech.E. 


(Concluded from page 305.) 

Copperhouse Foundry.—The material available for | 
the history of the Copperhouse Foundry is scanty in 
the extreme. About 1760, a copper-smelting works 
was established near the village of Hayle. Pryce 
( Mineralogia Cornubiensis) refers in 1778 to its thriving | 
condition and to the fact that the number of furnaces | 


had been increased ; John Edwards was the manager | 
at the time and continued to be so until his death in| 
1807. The copper company combined a mercantile | 
business with smelting, and imported coal, timber and | 
other materials for the mines. They spent a good deal 
of money in improving the harbour of Hayle to allow 
| ships to come up to their wharves. Early in the 
Nineteenth Century, the copper business was on the 
| decline; according to one writer, smelting ceased in 
| 1819, but it seems to have been carried on a few years 
|later than this. It was at this period, say in 1820, 
that ironfounding was started in a part of the copper 
| works. By 1825, we find Copperhouse referred to as 
|a rival to Hayle as a foundry and engine works, and 
in 1827 it is mentioned as one of the four establish- 
ments then supplying engines to the Cornish mines. 





| * Paper read at a meeting of the Newcomen Society, 


held at the Iron and Steel Institute, London, S.W.1, on 
| Wednesday, October 14, 1942. Abridged. 





transmission 


Unlimited Unlimited Unlimited Unlimited 


Poor to good Good Good Good 





The style of the company at this date was Trevenan, 
Carne and Wood. 

About 1830, Hocking’s 80-in. engine for the Con- 
solidated Mines was made here. The firm turned out 
some of the largest work done at that period ; as already 
mentioned, the 144-in. cylinder for the Haarlem Lake 
engine was cast and bored at Copperhouse in 1847. 
Some years before this, a blowing cylinder of the same 
diameter had been cast for the Dowlais Ironworks, 

| but it seems this was made in two parts. A number 
of pumping engines for Cornish mines and for water- 
works—East London, Croydon, Staffordshire, etc.—a 
steam engine and corn mill for Odessa, and other engines 
were made, and a good deal of general engineering work 
was done. For some years, the firm was engaged in 
building iron sailing-ships. From about 1835 to 1840, 
the manager was John Poole; he was succeeded, it 
seems, by Samuel Hocking, who was followed by John 
Poole, junior. The foundry ceased operations in 1869. 

Mr. T. R. Harris, of Camborne, has added to the 
knowledge of Copperhouse Foundry in a short paper 
contributed to the Royal Cornwall Polytechnic Society 
in 1937 (Reports, vol. 9, part I). He states that, in 
addition to Cornish engines and boilers, marine engines, 
locomotives, and cylinders for blowing engines were 
made, also gasworks plant, machinery for flour mills, 
saw mills and rope works, crushing machines and 
church bells. The chains for the Hungerford and 
Clifton suspension bridges were made here. In 1834, 
the firm put engines into the steamboat Torridge, 
built at Bideford, and between 1860 and 1866 iron 






schooners were built. The number of employees in 
1841 was 282. 
Of the works considered, Hayle had a long life, 


123 years, from 1780 to 1903; Perran was at work for 
87 years, from 1792 to 1879; Copperhouse, however, 
was, in comparison, a short-lived establishment—1820 
to 1869, 49 years. Its start was rather late, so perhaps 
it never attained the prestige of its rivals. They were 
built to supply engines and iron work, cast and wrought, 
for the mines, but they did a good deal of work for 
places in England outside Cornwall, and abroad. In 
this direction they had to face the competition of 
concerns more favourably placed for supplies of iron, 
coal and coke. Their mainstay was the local demand, 


| which reached its highest point between 1850 and 1860, 


and by this time they had to face home competition, 
for a number of smaller foundries had come into exist- 
ence all over Cornwall, particularly during the period 
1830-50. 

The Lesser Cornish Foundries up to 1860.—Before 
proceeding to consider the lesser establishments, 
something must be said about the possibility that 
Murdock set up a foundry before he left Cornwall in 
1798. The Church Rate Book of Redruth has an 
entry for 1794—** Mr. Mordock, Hammer Mill.”” This 
mill is not mentioned in the following years, but, for 
the years 1803 to 1809 inclusive, Tobias Michell is 
charged for “‘ Murdock’s Foundry”; in 1810, this 
entry is dropped out. For the years 1805-1810 in- 
clusive, the same Tobies Michell is rated also for 
Dennis’s Foundry, at about 3s. a year, whereas Mur- 
dock’s Foundry is rated at 2d. We may take it that, 
at this period, the building called Murdock’s Foundry 
was an empty workshop. The Dennis Foundry seems 
to have been a working concern from 1805, but who 
Dennis was and how long the foundry continued to work 
is not known. 
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In 1830, Anthony Jetferey, jun., who had previously 
been in a smith and bell-hanger, started 
a brass and iron foundry in North-street, Penzance 
The foundry was bought in 1840 by Nicholas Holman 
of St. Just, but it seems that Jefferey continued to 
carry on a foundry business, for in his billheads of 
1844 he styles himself * White and Blacksmith, Iron 
& brass founder, bell hanger etc., etc.” Presumably 
he was the iron founder who in 1839 supplied the 
Board of Guardians with a “ Pair of cues for a troll 
* at a charge of 4d., and in 1840 with two 


business as 


footed boy 


irons for a “ Jenny quick” which, it appears, was a 
door-knocker. Nicholas Holman was the son of 
Nicholas Holman of Pool, who had started a 


foundry at St. Just in 1834, to which, in 1855, he 
added a hammer mill with two hammers Another 
Penzance foundry was that of Gilbert and Watts in 
Market Jew-street. In 1858, when Gilbert was offering 
the place for sale, the advertisement stated that the 
foundry had been carried on for many years. 

The Charlestown Foundry, in the St. Austell district. 
was started about 1838 by John Thomas and his sons, 


James and Edwin. Charles Blewett, of Hayle. and 
a man named Jewell are mentioned as joint managers 
in the early days of the concern. The last Cornish 
pumping engine made in Cornwall came from this 


foundry and in 1939 there were still in the county five 
engines made at Charlestown. The company owned 
a hammer-mill, and the remains of two hammers are 


yet to be seen. The St. Austell Foundry seems to 
have been established at about the same time as, 
or soon after, Charlestown. In 1841-1842, the name of 


Jane Hodge was associated with it; in 1843 and on 
wards, that of John Hodge. He died at the end of 
1855 and in 1856 the property, referred to as the 

Higher Foundry,” was offered for sale by auction 
The business was then stated to have been established 
over 40 years, that is, before 1816. The statement 
does not necessarily imply that the foundry dates from 
1816, as the original business may have been a smithy 
There was a hammer mill here with two hammers, one 
of 5 ewt. and the other of 34 cwt. At St. Blazey, a 
foundry was started in 1848 by William West. This 
West came of a family distinct from that of William 
West who married a sister of Henry Harvey of Hayle 
He was an engineer of considerable ability, and in 
1839, was associated with Nicholas Harvey of Hayle 
in the grant of a patent for double-beat valves. In 
1846, he erected at Par Consols an 80-in. engine made 
at Hayle. A good deal of first-rate work was turned 
out from his foundry, such as the 70-in. pumping engine 
for the Rhymney Iron Company in 1865. 
in 1879 at the age of 78 years. 
on for some time by his sons William and Charles, but 
down in 1891. At Liskeard, the Roseland 
Foundry belonged to William Bache in 1843. In 
1857 Nicholas Williams and Company were working 
it. The Tamar Ironworks at Calstock belonged in 
1854 to Bowhay, Sims and Company \ few years later 
Sims left the firm, which then became Bowhay and 


closed 


Company There was a hammer mill here as well 
as the foundry. Wadebridge Ironworks is recorded 
in 1847, 1853 and 1870 as belonging to W. Oatey, 


then W. Oatey and Sons, and finally W. Oatey and 
Company 

Coming back to the central district: Tuckingmill 
Foundry was established in 1833 by William Vivian, 
who came from Copperhouse. He carried on until 
1860; after that date we read of “ The Tuckingmill 
Foundry Company ”’ until 1910. It appears that, after 
Williams’s Perran Foundry Company was wound up, 
this company carried on Perran Foundry for a short 


time. Camborne Foundry was started in 1839 by 
John Holman, who continued until 1880 when he 
transferred the business to his sons. The story of 


ironfounding at Truro is confused. There was Dingey’s 
Foundry, c. 1835, which passed through the hands of a 
number of firms—Burnett and Jefferey, then Webb, 
next Jefferey alone, then Hamilton and Dingey, and 
afterwards Dingey and Sons. Truro New Foundry 
belonged to Matthews and Penrose in 1852 and, in 
1856, to Mary Tregelles and Son. The West Briton, 
in 1859, had the announcement that Boscawen Foundry, 
Truro, had just been started by F. Dingey. Probably 
this is the Francis Dingey who, in 1870, obtained a 
patent for machinery for pulverising ores. 

At Redruth, again, the story is not atallclear. From 
the time (1805-10) of the Dennis Foundry down to 
1846 the writer has no information. Then, from the 
advertising columns of The West Briton, the following 


items may be gleaned. In 1846 a blacksmith was 
wanted at “ Redruth Foundry”; in 1847, “ Redruth 
Hammermill” is mentioned, which ten years later, 
appears as “ Redruth Hammermill Foundry’’; and, 


in 1860, we find Carnell and Company as the owners of 
the foundry. About 1864, Carnell and Company made 
a 45-in. engine, 9 ft. stroke, which is still at work in 
the clay district; and, early in 1866, they repaired a 
70-in. engine for Wheal Prudence. J. R. Carnell had 
been manager at Perran Foundry ; he died at Redruth 
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in 1866, aged 68 vears. In 1854 and 1856, advertise 
John Nicholls, Iron Founder, 
tedruth’; then. in 1860, W. Sara gave notice that 
he had taken the Redruth Town Mill and intended to 
carry on the business of a founder; he added that the 
place was within five mintues’ walk of the Hammermill 
Foundry. About 1875, G. H. Prout had a foundry at 
Redruth ; he formed a company which was wound up 
in 1889, when the works was purchased by the Redruth 
Foundry Company. 


ments appeared of 


Of ironfounding at St. Agnes, the writer has little 
beyond items from The West Briton In 1846, John 
Evans was in want of a good hammerman, so there was 
already a hammermill there. In 1853, a moulder and 
a pattern maker were wanted at St. Agnes Foundry. 
Then, in 1855, the owners dissolved partnership and 
John Evans announced that he was carrying on St. 
Agnes Hammer Mill and Foundry. John Evans died 
in 1868 and the foundry, which had been started by his 
father, closed down soon afterwards. In 1854, * Bells 
of a new composition metal were advertised by 
W. Vivian of St. Agnes Foundry. It is likely that he 
was one of the owners, for, soon after the dissolution 
of the partnership in 1855, the Harmony Cot Foundry 
Company was formed, and when, in 1857, this company 
was in turn dissolved, the partners were named as 
Vivian, Harvey and Henry Seccombe. Seccombe 
carried on at Harmony Cot for about a year; then, in 
August, 1858, this foundry was advertised as to let. 

At Penryn, a foundry was started in 1857 by Nicholas 
Sara, at one time a foreman at Perran. In 1887, the 
owners were his son, E. B. Sara, and John Burgess, also 
an old Perran man. A foundry was set up at Carn Brea 
about 1860 by Francis Bartle and partners ; it is still 
being carried on. In 1857, a patent for improvements 
in thrashing machines was granted to Nicholas Williams 
and Thomas Williams, both of Helston Foundry, 
Helston. Nicholas Williams is said to have been in 
business as an ironfounder from 1807, and to have been 
joined by his son in 1834. An apprentice at the Helston 
Foundry, John Toy, started another foundry in the 
town, which, after his death, was carried on by his son. 
The Docks Foundry at Falmouth was established in 
1868 by Cox, Farley and Company; and the Dock 
Head Works, in the same place, by Frank Pool and 
George Skinner, in 1879. Pool had been foreman of 
the fitting shop at Perran. 

It may be observed that, of the concerns dealt with 
under the heading of “ lesser”’ foundries, there are 
survivors, some of them well known far outside the 
county. 





6-IN. CENTRE THREE-OPERATION 
LATHE. 


THE accompanying illustration Edgw 
6-in. three-operation lathe made by Alfred 
Herbert, Limited, Coventry, for plain turning, facing 
The lathe is not intended fo 
there is no tailstock, 
movements are hand-operated. Th 
a chuck 6 in. in diameter 


the 
Messrs. 


shows 


and boring operations. 
turning between centres, 
and the feed 
spindle is flanged to carry 


since 


and has a central hole so that, when so desired, 

can be fitted with a collet chuck having a maximum 
capacity of 1} in. in diameter. .The height of th 
spindle centre is 6 in. over the bed, giving a swing 
of 12 in., the swing over the cross-slide being 4 ir 
The saddle carrying the cross-slide has a maximun 


traverse of 44 in. An extension of the saddle behind 
the cross-slide has a machined surface and is intended 
for carrying third-operation tools, such as those us 
for boring. 

The lathe is self-contained and is driven by a 14-h.p 
motor housed in the large cabinet on which the who 
machine is supported. Three alternative motors ar 
available, one running at 960 r.p.m., one running at 
1,440 r.p.m., and a two-speed motor having bot! 
these speeds. The spindle speeds obtained with the 
slow-speed motor are 110 r.p.m., 240 rp.m. and 
500 r.p.m. With the high-speed motor spindle speeds 
of 170 r.p.m., 360 r.p.m. and 760 r.p.m. are availabl: 
The speed changes are effected by means of a thres 
step pulley on a first-motion shaft driven by a V-belt 
from the motor spindle, transmission from this pulley 
being by flat belt over a corresponding stepped pulley 
on the main spindle. Change of the flat belt on th 
stepped pulley gives three spindle speeds with th: 
single-speed motor drive, six spindle speeds being 
available from the change of the first-motion shaft 
speed when the two-speed motor is fitted. The motor 
speed change is made by manipulation of the shorte: 
of the two levers seen on the front of the cabinet 
The longer lever is for starting, stopping and braking 
the spindle. 

The spindle, which is carried in plain bearings wit! 
a ball thrust washer at the rear end, is fitted with a 
lever at the rear of the headstock for operating 
the collet chuck. The saddle is traversed long 
tudinally by a lead screw actuated by the hand 
wheel seen at the base of the headstock. It carrics 
a cross slide, also handwheel-operated, on which 
are normally mounted front and rear open-sided too 
posts as shown. 
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PRE-FABRICATION OF SHIPS IN 
THE UNITED STATES. 

SOME account was given in ENGINEERING, vol. 152, 
pave 86 (1941) of methods adopte d in the construction 
f the first sixty 10,000-ton ships built in the United 
States for the British Purchasing Commission. It will 
he recollected that pre-fabrication by welding was 
ulopted on a considerable scale Since this article 
vas published, however, experience with the method 
is led to its being extended and some additional 
nformation can now be given, with the photographs 
reproduced in Figs. 1 to 6, on this page, and on page 
330. The ships now illustrated are not those pre 

ously dealt with, but may be said to be their American 

unterparts. Neither are the portions of the ship 
irds shown necessarily in the yards mentioned in our 
irlier article, but some at least are in those of Messrs. 
Kaiser Company, Incorporated All that can be said 
egarding the loc ality of the vards is that thev are on the 
vest coast of the North American It is, per 
haps, scarcely necessary to say that the pre-fabrica- 


ontinent 


on is largely effected by welding parts together in shops 
ron open spaces at the head of the actual shipbuilding 
erths, to which these units, as large as 
eniently handled, are transported by travelling cranes. 

\ characteristic example of such a unit is seen in 


un be con 


the section of the hull side plating seen in Fig. 1. 


These sections are generally finished to overall dimen- 
ons of about 50 ft. by 27 ft. The plating, § in. thick, 
us welded seams, but the frames of channel section, 
re riveted to the plates. Incidentally, about 90 per 
ent. of the work formerly done by riveting is now 
eplaced by welding. The curvature at the right 
ind of the section indicates that it comprises the 
trakes immediately above the bilges. The illustra- 
on shows very well the method of slinging adopted 
0 prevent distortion, two large jib cranes being often 
mployed with a sling beam. The sections are not 
ecessarily transferred to the berth as soon as com- 
ileted, but may be piled in a heap, with intermediate 
mber supports, until they are required. A second 
haracteristic pre-fabricated section is seen in Fig. 2, 
his illustration showing an after-peak being lowered 
nto place in the berth. It will be realised that the 
artition on the right is a bulkhead in place, while 
he sternpost will be recognised at the extreme left. 
This after-peak section weighs about 42 tons, and 








PRE-FABRICATED HULL SIDE SECTION. 


Fig. 2. 


the corresponding forepeak section, which is more 
completely finished, weighs about 60 tons. 

In our previous article a view was given of the 
construction of the tank sections. The fabrication of 
these sections has been carried somewhat farther in 
more recent work, and in Fig. 3, page 330, will be 
seen a section weighing 62 tons being lowered into 
place on the bottom plating, a similar section, in 
situ, being visible in the background. We _ under- 
stand that it is now proposed to carry tank section 
pre‘fabrication still farther and to attach the bottom 
plating to it before transfer, so that the whole section 
can be lowered directly on to the blocks in the berth. 
It will be remembered that the tank sections have 
hitherto been fabricated upside-down in order to 
facilitate welding and have been inverted before 
finishing and lowering into place. This procedure will 
still be followed, but the bottom hull plating will be 
welded and riveted before transfer to the berth. The 
weight of the section will, of course, be increased and 
handling will, in consequence, be rendered more diffi- 
cult, but it is anticipated that this will be more than 
counterbalanced by the resulting saving of time, a 
seven-day operation being cut down to two days. 

The heaviest pre-fabricated sections so far handled 
are the deck houses. These are built, in one yard at all 
events, in the building seen in Fig. 4, page 330. In this 
the plates and other material enter at one end, where 
the deck house is erected and welded. The assembly 
is then moved forward on rollers, and the plumbers, 
fitters, electricians and glaziers take charge and instal] 
the piping, leads, sidelights and other fittings. Another 
forward move being made, the joiners and car- 
penters complete the accommodation, a further move 
putting the assembly into the painters’ hands, for 
internal painting and polishing. By this time the end 
of the shed has been reached and the assembly can be 
transferred to the berth. The complete midship deck- 
house is handled in four sections weighing, respectively. 
46 tons, 50 tons, 68 tons and 70 tons. The forward 
section, which includes the bridge, chartroom, wheel- 
house, and the like, is of the full width of the vessel 
and embodies a portion of the main deck complete 
with beams, etc. The handling of such a bulky and 
heavy structure is an operation in which proper support 
must be provided while it is suspended from the cranes, 
since it is obviously not designed to withstand the 
stresses arising from such suspension. Briefly, the 
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LOWERING AFTER-PEAK SECTION INTO POSITION. 


structure is stiffened by bolting heavy beams, to take 
the slinging gear, to the outside faces of the house ; also 
by vertical struts welded between decks and cables with 
tightening cables elsewhere, suitable lugs being welded 
on. All these devices are, of course, only temporary 
and are removed as soon as the deckhouse is in position. 
The deckhouse is not lowered directly on to the hull, but 
on to a series of jacks on the hull structure, which are 
then adjusted as required to enable the welding to be 
done in consecutive operations. The slinging cables 
are made adjustable so that the shear of the deck is 
allowed for. The other three sections of the deckhouse 
are treated in much the same way, though they do 
not require so much stiffening for slinging. 

The two photographs reproduced in Figs. 5 and 6 will 
give some idea of the great amount of space required for 
shipbuilding on mass production lines. The shop seen 
in Fig. 5 is for pre-fabrication of some of the sections. 
It is divided into bays, of which the overhead crane 
gantries can be discerned. Storage and pre-fabrication 
of other parts is carried out in the open. as may be 
gathered from the assemblies seen on the extreme right 
of Fig. 6. The photographs from which Figs. 5 and 6 
are reproduced were taken at an early stage of the 
shipyard development ; hence the comparative empti- 
ness of the several areas. We understand, however, 
that the depth of the storage space at the head of the 
berths in the yard illustrated is 1,750 ft.. as against 
210 ft. in the yards in which British ships were built 
and which were described in the article referred to 
above, this latter dimension having been found to 
cause congestion. The relation of the pre-fabrication 
building seen in Fig. 5 to the berths can be followed if it 
is mentioned that the low bu Idings in the foreground of 
this illustration are the same as those seen in the back- 
ground of Fig. 6. There is one of these buildings at 
the head of each berth and they house various offices 
and small shops. The extreme end of the launching 
way for the corresponding berth can be distinguished 
in the right-hand bottom corner of Fig. 5. The large 
cranes in the background of Fig. 6 can be traversed 
across the storage space. 

It is impracticable here to describe the methods of 
construction or the very careful and comprehensive 
organisation involved. It may, however, be noted, 
in reference to the machinery of the vessels, that an 
interesting method of ensuring speed in the erection of 
boiler room and engine room piping has been evolved. 
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This consists of a “* mock-up” of the machinery space 
set up in the yard with a full-size model of the engines, 
etc., in wood, with bulkheads, frames, gratings, and 
all the parts to or from, or past, which pipes have to 
beled. The matching flanges are permanently attached 
to the bulkheads, etc., and the run of the pipes is 
marked off on the floor, suitable pipe supports being 
provided. The pipes reach the mock-up bent to the re- 
quired shape, but not cut to the exact lengths angi, of 
course, without flanges. The lengths are marked off 
in place and one flange is welded in place, alignment 
being secured by the use of mandrels in the dummy 
flanges. The other flange is only tack-welded and is 
finally welded on the ship. 
welding does not always prove to be necessary but, 
occasionally, a bulkhead in the ship may have warped 
or moved slightly and the tack-welding procedure 
enables the necessary adjustment to be made before 
the final welding of the flange. A film, which we were 
able to see at the Admiralty recently, showed the 
successive stages in the hull assembly. One noticeable 
point was the large extent to which temporary lugs, 
stays, distance pieces and the like were tack-welded 
on to assist assembly. 








PAYMENT BY RESULTS IN THE 


BUILDING INDUSTRY. 


Tue Minister of Works and Planning has appointed 
advisers to deal with all questions relating to the pay- 
ment by results system in the building and ancillary 
industries in Great Britain. It is stated that these 
advisers will deal expeditiously with all problems arising 
on sites and will give guidance in all cases in which 
there has been little experience in working the system. 
The Minister states that advisers are now available to 
help any contractor who may need assistance in con- 
nection with the operation of the scheme on any 
particular site, and a contractor wishing to consult a 
regional adviser should communicate with him at the 
appropriate address. For London, the Home Counties 
and East Anglia, the senior adviser on payment by 
results is Mr. F. L. Hothersall, whose headquarters are 
at Drake House, Dolphin-square, London, S.W.1 
(Telephone: VICtoria 4477). For the south-western 
counties and South Wales, the senior adviser is Mr. 
F. W. E. Vanstone, and his headquarters are at 23, 
Richmond-hill, Bristol, 8 (Telephone: Bristol 38457). 
The senior adviser for the Midlands and the North 
Midlands is Mr. O. W. Gilmore, whose headquarters are 
at Somerset House, Temple-street, Birmingham (Tele- 
phone: Midland 6561). Mr. J. V. Nimmo is the senior 
adviser for Yorkshire, Northumberland and Durham, 
and his headquarters are at 40, Wetherby-road, Leeds 
(Telephone: Leeds 66892). For the north-western 
counties and North Wales, the headquarters are at 
72-76, Newton-street, Manchester (Telephone: Man- 
chester Central 2191) and the senior adviser is Mr. W. W. 
Browne; and, for Scotland, Dunedin House, 102, 
George-street, Edinburgh (Telephone: Edinburgh 
34681), the senior adviser being Mr. A. A. McLintock. 








TECHNICAL DATA ON FUEL. A new impression of the 
fourth edition of the work Technical Data on Fuel, 
in which a few corrections have been incorporated, 
has recently been published by the British National 
Council of the World Power Conference. 
may be obtained from Mr. M. W. Burt, manager 
and secretary of the Society of British Gas Industries, 
*“ Uplands,’ Epsom-road, Guildford, Surrey. The price 
is 12s. 6d. net, or 138. postage included 


Copies 


BOARD FOR MINING EXAMINATIONS.—-The Secretary 
of the Ministry of Fuel and Power has recently issued a 
list of new appointments among members of the Board 
for Mining Examinations. Mr. W. Foster, M.P., has 
succeeded Mr. Gordon Macdonald, M.P., as one of the 
representatives of the mine employees, Mr. Macdonald 
having resigned. Another representative of the work- 
men employed in mines who has resigned is Mr. James 
Barbour, J.P., and his place has been taken by Mr. A. 
Sioan, M.P. Mr. Robert Clive has been appointed one 
of the representatives of mine owners, agents, managers 
and mining engineers, in succession to Major D. H. 
Currer Briggs, J.P.. M.A., A.M.Inst.C.E.. who has 
resigned. The newly-appointed Chief Inspector of 
Mines, Mr. J. R. Felton, O.B.E., succeeds Mr. F. H. 
Wynne, C.B.E., B.Sc., a8 a member of the Board. As 
stated on page 248, ante, Mr. Wynne retired on September 
20. Mr. E. H. Frazer, O.B.E., has been appointed one 
of the two Divisional Inspectors of Mines, serving on 
the Board, in place of Mr. T. Ashley, who retired from 
the Public Service on October 13. Mr. W. R. Birrell has | 
been made acting secretary to the Board in succession 
to Mr. H. Abrahams. 


This preliminary tack- | 
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INSTITUTION ELECTIONS. PERSONAL. 
| INSTITUTE OF TRANSPORT. Sim A. H. R. Feppen, M.B.E., F.R.Ae.S., is relip. 
Member.—F. D. Arney. Bristol; H. C. Drayton, | quitting bis wes Gees ae ane oe 
| ‘ j ” | aero-engine division of the Bristol Aeroplane Company. 
| London ; C. A. Roberts, London. fe . : 
. - : Limited. The executive control of engine design anq 
r Associate Member.—J. A. Bentley, Nottingham ; | gevelopment for the Company will be entrusted to Me 
| F. E. Birch, London ; A. 5. Denton, Bradford ; R. J. N. RowsoruaM, C.B.E., for many years manager of the 
| Heathman, Liverpool; J. McKee, Northern Ireland ; | Company's engine-production factories. 


G. H. Searle, London ; F. A. Winter, London. 
Mr. J. W. RAaMspes, a director of Messrs. [bbotso; 


| INSTITUTE OF MARINE ENGINEERS. | Brothers and Company, Limited, Globe Steel Works 
Member.—Temp. Eng. Lt.-Commander Henry John | Sheffield, has been appointed general ‘manager of thy 
| Cooper, R.N.R., Holdsworthy, Devon; Lt.-Com-| works of the firm. He will remain a director. 
mander (E.) Joseph Lawrence Dunn, R.C.N.R., Kings- | 
| ton, Ontario; James Gilchrist, Milngavie, Dumbarton- 
|shire; Thomas Irving Grainger, Orpington, Kent ; 
Thomas Hughes, Greenock; Norman Clifford James, | 
Kingston, Jamaica; Jack Silvester Mason, Thames | 
| Ditton; James Murray MecNeish, Bath; Sydney | 
Townsend, Manchester. 
Associate Member to Member.—William Leonard 
| Evans, Glasgow. 


Mr. C. 8. JEFFREY, M.I.E.E., principal assistant ele 
| trical engineer, Department of Public Works, Sydney 
New South Wales, Australia, has retired after 27 
service with the Department. He is a native of Glasgow 
and received his engineering education at the Roya 
Technical College. 


‘ ifs 


Mr. H. W. PEARN, managing director of Messrs. Frank 
Pearn and Company, Limited, pump manufacturers 
. West G . Manchester, 12, has now complete: 
Patrick Dalrymple Davidson, | € iorton lancheste 1a ow comy < 


Associate to Member. . ‘ : 
| years of continuous service with the firm. 


Falmouth. 


INSTITUTION oF CrviL ENGINEERS THE Rr. Hon. Lorp LEATHERS, Minister of War Tron 
; pag “] ort, has accepted the invitation of the Council of 


° . r i 
; A ssociate Member to Membe r.— Roderick Norman | the Institute of Transport to become an honorary men 
Cove, B.Sc. ( Bristol), Radcliffe-on-Trent ; Arthur Dean, | ber of the Institute 
M.Sc. (Eng.) (Lond.), Purley, Surrey ; Sidney Lionel | 
Furnivall, London, S.E.1; Eric Gardner Thorp, | Mr. GEORGE BRYDEN has been appointed genera 
Slough, Bucks.; John Cumberland Landale Train, | ™#nager of Messrs. Marshall, Sons and Company (=u 
M.C.. Hitchin, Herts.: Archibald Galbraith Walker, | Ces50rs), Limited, Gainsborough, Lincolnshire, and ha- 
B.A. (Cantab.), Wigan; Norman Stanley Williams. been elected to a seat on the board. 
Llangibby, near Usk, Monmouthshire. | Mr. R. G. Crrrratt has been re-elected President 


INSTITUTE OF Puysics. | the Institution of Heating and Ventilating Engineers fo 


Pellew.—3. D. Bernal. M.A.. London : K. G. Emclous |}another year. Mr. W. NELSON HADEN is relinquishing 
M.A Ph D.. Belfast why CG. ~ 7 aman D Phil Cone. the office of honorary treasurer, after holding it for 3 
bridge ; W E MR wil Dr. T vile Sci essen | years, and the Council have passed a resolution to presen 

ya , ‘D. ace tt ° B \ "Stenm ae Mi idl to him the Institution's Gold Medal in recognition of 

8800 6 “ wfhe, 6 « *, ic Sex : - . . 
IM ‘oe B.Sc Mebvum "Wennsienbios P CE a. a W. W. eee oe ee 
Buck B.Sc Gentes Susser + 4 D einen M.Sc., | honorary treasurer in succession to Mr. Nelson Hader 
D.Th.P.T., Abergavenny, Monmouthshire; N. Clarke, Mr. E. G. Pavi-RayNner, M.1.Mech.E., has beer 
B.Sc., Sideup, Kent ; A. B. Hammond, B.Sc., A.R.C.Sc., | elected President of the South African Institution 
Farnborough ; J. Haworth, B.Sc., Birmingham; T. J. | Engineers for the 1942-45 session, in succession to M 
Heal, B.Sc., Gibraltar; J. P. Henderson, B.Sc., | R- H. Harriss, M.I.Mech.E. 
Nairobi, Kenya; G. A. Luck, B.Se., Farnborough ; Mr. J. N. ALDINGTON, B.Sc., A.LC., F.Inst.P., Lance 
> Ww. Pam agg * st et ay + areal shire Research Laboratories, Messrs. Siemens Elect: 
* C. Norton, B.Sec., Farnborough ; A _« *irne, 
as ee 7: . Parkin, — + ancy Leon Gaster Memorial Premium for the best paper pri 
Salisbury, Wilts. ; ). - Peirson, B.Sc., Exeter;| sented before the Illuminating Engineering Socict 
H. W. L. Phillips, M.A., Warrington ; V. Ranganathan, | quring the session. 
B.Se., M.A., Dehra Dun, India; H. H. Scholefield, 
B.Met., Ph.D., London, S.E.10; G. H. F. Seiflow, | 
B.A., Liverpool ; R. B. Shepherd, B.Sc., Sideup, Kent ; 
W. G. Shilling, D.Se., Felling-upon-Tyne; E. J. W. : ‘ ; 
Underhill, M.Se., Portsmouth; C. Wainwright, M.Sc., M.B.E.. paces eaten on aang ee = oo am 
- | > cess ng 3 ste “wo S. ft. 
Teddington, Middx. ; E. Wright, B.Sc., Birmingham. | ** '®- Princes-street, Westminster, London, 


, 


Lamps and Supplies, Limited, has been awarded 


Messrs. JoHN HoLtroyp anp COMPANY, LIMIT? 
Milnrow, Lancashire, inform us that their London offi 
which is under the control of Mr. VINCENT GARTSID 


The Manchester offices of several of the BoarD 
TRADE DEPARTMENTS are Arkwright Hou- 
Parsonage-gardens, Manchester, 3 (Telephone: Dear 
gate 2474). The departments concerned include t! 








now at 


BOOKS RECEIVED. 


Handbook of Heating, Ventilating and Air Conditioning. | Industries and Manufactures Department (Accountant- 
Useful Tables and Data Arranged in a Manner Con- | Division, Area Distribution Officers, and Coupon- ‘olle 
renient for Ready Reference. By JouHN Porees, | tion Section); the Regional Control of Factory an: 
London: George Newnes, Limited, Tower House. | Storage Premises; the Local Price-Regulation Cor 


Southampton-street, Strand, W.C.2. Price 17s. 6d.| mittee; the District Insurance Committee; and t! 
net. Dyestuffs Control. 
Department of Scientific and Industrial Research. Inder The Minister of Aircraft Production has invited M 


to the Literature of Food Investigation. Beecu. M.1.Mech.E.. 
No. 4. March, 1942. Compiled by AGNes E. GLENNIE. | director of Foundry Equipment, Limited, and High Gra: 
London: H.M. Stationery Office. [Price 4s. 6d. net.) | Castings, Limited ; Mr. G. E. FRANCE, managing direct 
The Structure of Steel Simply Explained. By Dr. Epwtn of Messrs. Aucust’s, Limited, and chairman of the Furna 
GREGORY and Eric N. Simmons. London: Blackie Export Group; and Mr. J. Vickers, foundry manag: 
and Son, Limited, 66, Chandos-place, W.C.2. [Price of Messrs. Rolls-Royce, Limited, to act as techni 
advisers to the Light Metals Control (Castings), in asso. 

Indian | tion with representatives of the Light Metal Founder- 

Types of Timber 


Volume 13./ 4. 8, chairman and managing 


58. net. 

Forest Research Institute, Dehra Dun, India. 
Forest (Utilisation) Leaflet No. 11. Association. These three gentlemen have agreed to sers 
Seasoning Kilns Suitable for Drying Indian Woods. in an honorary capacity. 

By M. A. ReaManx. Dehra Dun, India: The Utilisa- 
tion Officer, Forest Research Institute. 

United States Geological Surrey. Bulletin No. 925-C. 
Geophysical Abstracts No. 102. July to September, “ BATTLE FOR FUEL” EXHIBITION. 
1940. Compiled by, W. AYVAZOGLOU. [Price 10 cents.) | showing every aspect of the “ Battle for Fuel,” wit 
Bulletin No. 926-A. Mineral Industry of Alaska in | sections devoted to domestic, commercial and industria 
1939. By P. 3S. Smiru Price 20 cents.] Bulletin | methods of saving fuel and obtaining maximum fu 
No. 931-A. Tungsten Resources of the Blue Wing | efficiency, was opened at the Dorland Hall, Lows 
District, Lemhi County, Idaho. By EUGENE CALLAGHAN | Regent-street, London, 8.W.1, on Wednesday, October 2! 
and D. M. Lemmon. Price 30 cents.] Bulletin | The exhibition, which has been arranged by the Ministry 
No. 931-B. Some Quicksilver Prospects in Adjacent | of Information in co-operation with the Ministry of Fuc 
Parts of Nevada, California and Oregon. By C. P. | and Power, will remain open to the public daily, including 
Ross. [Price 25 cents.} Bulletin No. 931-D. Nickel-| Sundays, until November 8. Many fuel-saving hint- 
Gold Deposit Near Mount Vernon, Skagit County, | previously difficult to explain, are being shown 
Washington. By 3. W. Hopps and W. T. Pecora.| means of models, photographs and physical exhibit 
[Price 15 cents.) Washington: Superintendent of | and officers are in attendance to answer inquiries 1 
Documents. | garding the fuel “* target,’’ fuel units and fuel econon 

United States National Bureau of Standards. Building | A striking feature is a full-size replica of a section of 
Materials and Structures. Report BMS82. Water| coal mine, through which the public walk from t 
Permeability of Walls Built of Masonry Units. By|entrance into the exhibition proper. Lectures and 
Cc. C. FisHpvrx. Washington: Superintendent of | demonstrations are being given and films are being 

shown daily in a small theatre on the premises. 








An exhibit 


Price 20 cents.] 
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NOTES FROM THE SOUTH-WEST.| 


CaRDirr, Wednesday. 


The Welsh Coal Trade.—Colliery managers in South 


Wales who objected to serving on the pit production 
cou ttees, because they felt that there was a danger 
of committees taking over part of the statutory 
duties of the managers, have now decided to accept the 
recommendation of the National Association of Colliery 


Managers and to serve on the committees. This decision 
was reached at a meeting in Cardiff when the members 
protested against certain clauses in the new instructions. 
Their decision to accept, it was officially stated, was 
only taken in view of the undertaking given by the 
Reg.onal Controller and confirmed by the Minister of 
Fuel and Power that there would be no interference in 
any way with the powers and duties of the managers. 
Business on the steam-coal market was again kept within 
narrow limits in spite of a briskly maintained demand. 
both in the home market and overseas, were 
anxious to enter into heavy commitments, but in view 
of the well stemmed nature of collieries generally, little 
new business could be entertained. As a rule the present 
curtailed outputs were being almost entirely absorbed by 
deliveries made to the priority users and, after these 
met, there was insufficient coal remaining to enable 
operators to supply ordinary industrial consumers. On 
export account there was a steady inquiry, but, apart 
from Northern Ireland, shipments were on quiet nep. | 
Best large descriptions continued in steady request, 
but supplies were only very sparingly available for some 
and the tone was steady. Sized 
attracted a good deal of attention, but were 
while the bituminous small grades were almost 
unobtainable for some months to come and were conse- 
quently very strong. 


Buyers, 


were 





time to 
kinds 


scarce 


come very 


Best dry steam smalls were busy, 
but the inferiors were quiet and dull. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Congestion is less pronounced in the 
Sheffield engineering and munitions works than has 
been the case for some time, as a result of the distribu- | 
tion of work more widely among new and old factories 
in other parts of the country. Delays in delivery have 
thus been lessened, and in some shops there is less need 
to work throughout the week-ends; this easing of 
pressure is largely in the finishing departments. The 
demands on the open-hearth steel furnaces, the electric- 


melting and coke-fired crucible-steel furnaces, however, 


show no reduction; the cogging mills and forges have 
no less work in hand and the heat-treatment furnace 
capacity now accords more accurately with the earlier 


Actually some of the finishing 
departments were becoming congested and this is now 
being relieved by the diversion of some of the work to 
other factories. This has facilitated deliveries of muni- 
tions, and is in line with the general policy of the Ministry | 
of Production, whose latest 


and succeeding processes. 


proposals are expected to 
increase production and make the best 
labour and plants. Sheffield industrialists welcome the 
Ministry's scheme. For some little time there has been 
' greatly increased demand for colliery equipment, the 
orders for which are receiving fuller attention than was 
formerly. Makers of colliery 
coal-cutting, loading and conveying much busier | 
dealing with orders which the Ministry of Fuel and 
Power has directed as a preliminary to the more extensive 
mechanisation of mines. An American mining engineer, 
engaged for the purpose, is to make a report on the 
possibilities of increased mechanisation of British coal 
mines. 


possible use of 


| 


possible machinery for | 


are 


South Yorkshire 


improving steadily. 


Coal Trade.—The coal position is 


There is less voluntary absenteeism, | 


and at several pits in the district more coal is being | 
raised; the improvement is not spectacular, but is 
steady. Fuller deliveries have been made from out- 
crop sites, which have augmented considerably the 


available supply of unscreened steam coal suitable for 
public-utility undertakings and for mixing with certain 
qualities of pit coal. The new direction of deliveries 
f household coal is experiencing some initial troubles, 
ind has induced some of the smaller merchants to dispose 
of their business, but it has made more coal available 
for the steam-coal market, and permitted the accumula- 
tion of stocks at some depots. Coke for domestic pur- 
much more active now that householders are 
permitted to acquire, if possible, up to 3 tons of coke 
in the period to the end of October, regardless of any 
deliveries of coal. 


poses is 








SOUTH AFRICAN CUSTOMS AND SHIPS’ MANIFESTS.— 
The Board of Trade have been advised by the Office of 
High Commissioner, in London, of the Union of South 
Africa that the Commissioner of Customs, Pretoria, will 
accept, as a war-time measure, additional copies of 
inward ships’ manifests in lieu of the present Customs 
reports. | 





‘essential purposes only but 


| is being produced at all the works. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


-The present conditions in the iron 
and allied trades practically prohibit ordinary com- 
mercial transactions. The market is strong but the 
volume of business passing is small, little material being 
available for sale. Priority buyers have placed orders 
for the bulk of the tonnage required for the war industries 
up till the end of the year and these will ensure the full 
activity of the producing plants during the present 
delivery allocation period. Record outputs of several 
commodities are likely to be achieved in the near future. 
Most of the pig-iron produced is high in phosphorus 
owing to the greatly increased use of local and other 
native ironstone instead of high-grade ores from abroad. 
The make of low-phosphorus grades is therefore meagre, 
so that strict economy in its use is essential. Although 
pig-iron consumers still have to use considerable quanti- 
ties of qualities with which they are unfamiliar, the supply, 
in the aggregate, is sufficient for all purposes. 

Cleveland Iron Trade.—F¥orge and foundry pig are still 
quite plentiful, but North-East Coast users of the latter | 
are largely dependent on the delivery of Midland brands, 
the make of local qualities being irregular and light. 

Basic Iron.—There is still no basic iron for the market, 
but the output is being maintained at a level that fully 
covers the heavy requirements of the producers’ own 
steelmaking plants. 

Hematite.—There is no new feature in the hematite 
branch of trade. Prospects of an enlargement in the 
limited output do not improve and the shortage of sup- 
plies continues to necessitate the severe control of dis- 
tribution. Acquisition licences are obtainable for 
consumers are becoming 
more accustomed to the use of substitute grades. 

Manufactured Iron and Steel.—The supply of semi- 
finished iron is sufficient for current requirements, but | 
the increased production of steel semies is not equal to | 
the heavy demand and some withdrawals from stocks | 
have to be made. Intense activity prevails at the steel- 
works and the demand for all descriptions continues. | 
The pressure for shipbuilding requisites is unabated and 
the plate mills are turning out heavy tonnages of | 
A still further increase in the production of | 


General Situation. 





materials. 


| special and alloy steels is needed to meet the present 


demand. Pit props and arches, and miscellaneous steel 
for railway maintenance, are still in strong request. 

Scrap.—Transactions in iron and steel scrap have been 
on an increased Light descriptions are fairly 
plentiful and the heavier classes are in better supply than 
has been the case recently. 


scale. 








NOTES FROM THE NORTH. 


GLasGow, Wednesday. 


| 


| 
The heavy demands being made | 


Seottish Steel Trade. 
on the Scottish steelmakers show no signs of diminution, 
and early delivery for new specifications is practically 
impossible. The greatest demand is for steel plates and 
the rolling mills are all running at full capacity. Practic- 
ally no steel is available for general commercial purposes. 
Special steels and structural sections are in great demand. 
The black-steel sheet makers have many important | 
Government contracts to fulfil and the maximum output 
Light plates account 
for a considerable part of the activity. The raw material | 
position is satisfactory; heavy steel scrap deliveries 
show some improvement. The following are the current 
quotations :—Boiler plates, 171. 12s. 6d. per ton; ship 
plates, 161. 3s. per ton ; sections, 151. 8s. per ton ; medium 
plates, 4 in. and thicker, rolled in sheet mills, 21/. 15s. 
per ton; black-steel sheets, No. 24 gauge, 22/. 15s. per 
ton; and galvanised corrugated sheets, No. 24 gauge, | 
261. 2s. 6d. per ton, all for home delivery. 

Malleable-Iron Trade.—No fresh developments have 
occurred in the malleable-iron trade of the West of Scot- 
land. A larger demand could easily be handled but 
makers are hoping for an improvement in the near future. | 
Good stocks of raw materials are now held. The re-rollers 
of steel bars are steadily employed but no increase in 
demand can yet be recorded. Stocks of semies are large 
and makers are able to meet all demands promptly. 
Quotations are as follows :—Crown bars, 151. 12s. 6d. per 
ton: No. 3 bars, 131. 12s. 6d. per ton; No. 4 bars, 
131. 17s. 6d. per ton; and re-rolled steel bars, 171. 15s. 
per ton, all for home delivery. 

Scottish Pig-Iron Trade.—There has been no change 
in the pig-iron trade during the week and active condi- 
tions continue. The output of the furnaces in blast is 
being well maintained and satisfactory deliveries of 
hematite and basic iron are being received by the steel- | 
makers. There is a good demand for foundry grades of 
iron. To-day’s market quotations are as follows :— | 
Hematite, 61. 18s. 6d. per ton, and basic iron, 61. 0s. 6d. 
per ton, both delivered at the steel works ; foundry iron, 
No. 1, 61. 5s. 6d. per ton, and No. 3, 61. 3s. per ton; 
both on trucks at makers’ yards. 








| Memorial Institute, Birmingham. 


| LURGICAL ASSOCIATION. 
| Line 
| Mr. A. K. Bose, Dr. G. 


NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF PRODUCTION ENGINEERS.—To-day, 
3 p.m., The Institution of Civil Engineers, Great George- 
street, Westminster, S.W.1. Annual General Meeting. 
Manchester Section: Friday, October 30; 7.15 p.m., The 
Mechanics Institute,Crewe. Lecture : * Surface Finish,” 
by Dr. G. Schlesinger. Also on Saturday, October 31, 
2.30 p.m., The University of Liverpool, Brownlow Hill, 
Liverpool. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
5.30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
8.W.1. General Meeting. Presidential Address, by 
Colonel 8S. J. Thompson. London Graduates’ Section : 
Saturday, October 24, 3.30 p.m., Storey’s-gate, St. 
James’s Park, Westminster, S.W.1. ‘“‘ Steam Generation 
and Distribution in a Large Factory Under War-Time 
Conditions,”’ by Mr. J. M. Smith. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Measure- 
ments Section : To-night, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.C.2. OChairman’s Inaugural Address, by 
Mr. E. H. Miller. South Midland Centre: Saturday, 
October 24, 12.30 p.m., The Grand Hotel, Birmingham. 
Lunch, to be followed by the Chairman’s Address, by 
Mr. R. H. Rawll. Institution: Monday, October 26, 
5.30 p.m., Savoy-place, Victoria embankment, W.C.2. 
Informal Meeting. Discussion on “* Space and Domestic 
Hot Water Heating for Post-War Buildings,” to be 
opened by the President, Professor C. L. Fortescue. 
North Eastern Centre: Monday, October 26, 6.15 p.m., 
Neville Hall, Westgate-road, Newcastle-upon-Tyne. 
** Fluorescent Lamps,” by Messrs. L. J. Davies, H. R. 
Ruff and W. J. Scott. South Midland Students’ Section : 
Wednesday, October 28, 6.30 p.m., The James Watt 
“The Failure of the 
Technician in His Role as Citizen,”’ by Dr.D.S. Anderson. 
North Midland Centre : Saturday, October 31, 2.30 p.m., 
The Great Northern Hotel, Wellington-street, Leeds. 
** The Electric Spark,’”’ by Mr. J. M. Meek. 

JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6 p.m., 
39, Victoria-street, Westminster, S.W.1. Informal Meet- 
ing. ‘ Production in Small Factories,” by Mr. V. L. 
Ruddy. 

KEIGHLEY ASSOCIATION OF 
7.30 p.m., The Victoria Hotel, Keighley. 

NORTH OF ENGLAND INSTITUTE OF MINING AND MECH- 
ANICAL ENGINEERS.—Saturday, October 24, 2 p.m., 


ENGINEERS.—To-night, 
Ladies’ Night. 


Neville Hall, Newcastle-upon-Tyne. Presidential Ad- 
dress by Lieut.-Col. H. E. B. Daniell. 
INSTITUTE OF TRANSPORT.—Metropolitan Graduate 


and Student Society : Saturday, October 24, 2.15 p.m., 
The Institution of Electrical Engineers, Savoy-place, 
Victoria embankment, W.C.2. Address by Sir Charles 
Bressey. 

INSTITUTION OF CIVIL ENGINEERS.— North Western 
Association: Saturday, October 24, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. Chairman's 
Inaugural Address on “ Some Ancient Water Works,” 
by Mr. E. C. Oakes. Road Engineering Division: Tues- 
day, October 27, 5.30 p.m., Great George-street, West- 
minster, S.W.1. (i) “‘ Road Curvature and Supereleva- 
tion,” by Mr. J. J. Leeming. (ii) ‘‘ The Mathematical 
Design of Vertical Curves for Highways,”” by Mr. D. G. 





| Price. 


IRON AND STEEL INSTITUTE.—Saturday, October 24, 
2,30 p.m., The Royal Victoria Station Hotel, Sheffield. 
Joint Meeting with the SHEFFIELD SociETY OF ENGIN- 
EERS AND METALLURGISTS and THE SHEFFIELD METAL- 
(i) ** The Formation of Hair- 
Part I.,” by Professor J. H. Andrew, 
A. Geach and Dr. H. Lee. (ii) 
“The Determination of the Solubility of Hydrogen in 
Iron and Iron Alloys.” by Professor J. H. Andrew. 
Dr. H. Lee and Dr. A. G. Quarrell. 

NortTu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, October 30, 6 p.m., The Mining 
Institute, Neweastle-upon-Tyne. ‘* Some Considerations 
in the Design of High-Speed Cargo Vessels,” by Dr. 
G. 3. Baker. 


Cracks. 








COMPENSATION FOR DAMAGE TO CLOTHING OF FIRE 
GUARDs.—Arrangements have been made for the pay- 
ment of compensation for damage to, or loss of, clothing 
sustained by a person while performing fire-prevention 
duties at business premises. Supplementary coupons 
will also be issued to replace irreparably damaged 
clothing, in respect of which compensation is paid. A 
list of the authorities, to whom claims should be sent, 
is given in a leaflet on the subject issued by the Ministry 
of Home Security and the Scottish Home Department. 
Copies of the leaflet may be obtained from the office of 
the local authority. 
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Offices for Publication and Advertisements, 


35 & 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 
Te.ecraPuic f{ “* ENGINEERING,” 
ADDRESS LONDON. 
TeLeEPHONE NuMBER—TEMPLE BAR 3663 (2 lines). 


LESQUARE, 


SUBSCRIPTIONS, HOME AND FOREIGN, 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and.at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :-— 


For the United Kingdom £3 5 O 
For Canada-— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 








The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 


Tenders, &c., is six shillings for the first four lines, | 


or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 

TIME FOR RECEIPT OF ADVERTISEMENTS. 

Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Friday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 





All accounts are payable to ‘“‘ ENGINEERING,” Ltd. 
Cheques should be crossed ‘“ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


TEMPORARY ADDRESS. 
For the duration of hostilities, 
the Editorial and Publishing 
business of this Journal is 
being conducted from [8 and 
20, Compton Road, Hayes, 
Middlesex. The Telephone 
Number of the Editorial 
Department is Hayes 1730 
and that of the Publishing 
Department, Hayes 1723. The 
Bedford Street Offices are 
open on Fridays only, between 
10 a.m. and 5 p.m., for the dis- 
tribution of the current issue 
and for retail sales. 
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BRITISH SHIPBUILDING. 


Ir Mr. Henry Luce’s recent decidedly anti-British 
article in his periodical Life has produced no other 
effect, it has underlined in no uncertain fashion 
the need to tell the world in general, and the United 
States in particular, much more about the British 
war effort than has been deemed adequate hitherto 


by those who control the distribution of official | 


information in this country. The article in Life 
has aroused, in fact, a revealing storm of protest, 


in the country of its origin, against what one London | 


daily paper aptly described as ‘‘ Luce talk,” in- 
dicating that the slight relaxation of the censorship 
in respect of the British war production is already 
bearing good fruit. The figures quoted by Lord 
Halifax and by other Government spokesmen whose 
authority is purely political, however, are liable to 


appear somewhat inadequate to the technically- | 
informed section of the public to whom they are | 


addressed, and for this reason it is doubly satis- 
factory to have confirmation of the quality of 
British performance such as is afforded by the 
presidential address of Mr. J. Ramsay Gebbie to 


the North-East Coast Institution—which we com- | 


mence to reprint on page 324 of this issue—and the 
statements made by Sir Amos Ayre to the same 
Institution, in his acknowledgment of the Honorary 
Fellowship to which he has been elected. Added 
force is given to their remarks by the further details 
of warship construction announced by Mr. A. V. 
Alexander, the First Lord of the Admiralty, and 
by Mr. G. H. Hall, M.P., Financial Secretary to 
the Admiralty, regarding the volume of repair work 
that has been handled by the British shipyards. 
The address by Mr. Gebbie—who is managing 
director of Messrs. William Doxford and §ons, 
Limited—is particularly interesting because he 
explains in some detail the fundamental differences 
between American and British shipyard conditions 
which render the mass-production methods of the 
United States industry unsuitable for adoption in 
British yards. Foremost among these is the cha- 


racter,and quantity of the labour—almost entirely | 


unskilled by trade-union standards—which is avail- 
able in the United States. 


PAGE 


As he explained, the | 


supply of riveters and other skilled shipyard trades- 
|men was totally inadequate to meet any expansion 
| of American shipbuilding, and it was for this reason 
that the British Admiralty, in placing their orders 
|for merchant ships in the United States, boldly 
| decided in favour of welding, labour for which was 
| obtainable, or could be trained, fairly quickly. He 
|might have added that the system of training 
| welders by stages, and sending them out to do 
practical work of progressively increasing difficulty 
| before they tackle succeeding steps in their theo- 
| retical instruction, has proved to be very effective 
in providing, with the least possible delay, the large 
numbers of welders required by the enormous build- 
| ing programme now in hand. The impossibility of 
finding sufficient riveters, Mr. Gebbie emphasised, 
was * the one and only reason ” for the decision to 
build welded ships ; ‘‘ to listen to the clamour from 
the uninitiated for welded ships to be built in this 
country,” he continued, ** one would think that the 
| welded ship, per se, could be built in half the time, 
| or less, that it takes to build the ordinary riveted 
article ; but this is definitely not so, and the reasons 
| which allow of the Americans launching a ship in 
less time than we can do are peculiar to the existing 
conditions.” 

Mr. Gebbie’s further disclosure that the American 
| yards are able, on an average, to concentrate some 
2,000 men on each berth, and even, in some cases, 
nearly double that number, as against the 200 to 
| 300 that is usual in this country in the case of 
| similar ships, is illuminating, and goes some way to 
lexplain why, in spite of their great output, the 
| production per man is no greater than is being 
| achieved in British yards. It is very desirable that 

such facts as these should be widely known. They 
constitute no disparagement of the American effort, 
|which is one of the most remarkable industrial 
|achievements ever accomplished, but they do 
| emphasise the need to consider all the facts before 
indulging in hasty generalisations. 

| Sir Amos Ayre’s remarks on the shipbuilding 
|industry were, in many ways, complementary to 
| those of Mr. Gebbie. The fashion of the moment, 
| he observed, seemed to be to criticise the industry 
bees its work. Some of this criticism came from 
| those who were entirely uninformed and some of it 
|from those whose contact with the industry had 
never been other than academic. Did any of these 
| critics, he asked, come from the class that had known 
what it was to have endured the burden of keeping 
that industry alive during the 20 years preceding 
the war? Did they know what it was like, to go 
|through the long thankless task of searching the 
world for contracts with which to keep their work- 
people employed? If they had ever experienced 
the real combined responsibility of building ships, 
|in all its phases—design, practical production and 
its administration, the social aspect of the responsi- 
| bility as employer, and the commercial side of the 
problem, they would be fully-qualified critics. 

Regarding the future of the British shipbuilding 
and marine-engineering industries, Sir Amos hoped 
that never again would any Government allow them 
to approach the extinction which, despite all warn- 
ings from those with inside knowledge of the facts, 
so nearly descended upon them during the pre-war 
period of depression. The social conditions which 
were bred by that depression constituted a terrible 
price to pay for political complacency and lack of 
boldness in applying sound economic remedies. 
Given a reasonable stability in the demand for its 
services, the industry could be rebuilt to attain far 
greater things than had been accomplished even in 
its highly creditable past ; but its whole structure 
must be re-examined and every semblance of 
inefficiency removed if it was to survive in a com- 
| petitive world. Education for the industry must 
be overhauled so that the student would be properly 
prepared to enter it, and imbued with keenness to 
** strive for the big places and for leadership ” ; but, 
Sir Amos emphasised, “* he must have a strong desire 
for hard work and must not be afraid of a big and 
difficult job, such as administration for shipbuilding 
is.’ He might have added that one of the most 
important functions of wise legislators, in the future, 
must be to ensure that, when the hard-working 
administrator has made a success of his big and 
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difficult job, he is not stigmatised as a callous 
exploiter and robbed of the fruits of his efforts under 
some specious pretext of ** social justice,’ so that the 
industry cannot depend on building up the reserves 
of capital and brains essential to its existence. 

For some indication of what the industry has 
achieved in the present war, it is necessary to turn 
again to the address by Mr. Gebbie. While it was 
not possible to give actual figures of the tonnage 
produced, he said, practically every shipyard that 
he knew of had broken its past record; and this 
in spite of the great handicap of the black-out, the 
continued stress on the workmen due to war condi- 
tions, and the inevitable loss of freedom of move- 
ment, restricted transport facilities, and all the 
other annoyances inseparable from present circum- 
stances. Moreover, Mr. Gebbie continued, it was 
not generally realised that an enormous amount 
of extra work was involved in fitting out a ship as 
a result of the offensive and defensive armament, 
and other departures from peace-time practice, 
required to meet enemy attacks by submarines and 
by surface and air craft; the extra weight, in the 
case of an ordinary cargo vessel, amounted to 
nearly 200 tons. All things considered, it was 
remarkable that the shipyards were able to complete 
the ships in so short a time as they were doing. 

The speech by Mr. Hall, to which reference was 
made above, was delivered at Aberdare, and revealed 
something of the additional burden placed upon the 
shipyards of the country by the increased amount 
of repair work necessitated by war casualties. 
Refits of warships, he disclosed, numbered some 
20,000, and repairs and overhauls to merchant 
ships amounted to the equivalent of 140 million 
tons of shipping. It is evident that the latter 
figure includes ordinary voyage repairs and periodi- 
cal surveys as well as war damage, but, after making 
every allowance, the total is still a stupendous one, 
which reflects great credit on those who have 
organised the work as well as those who have 
carried it out. The performance is the more praise- 
worthy when it is remembered that practically all 
of the ship-repairing centres have been the targets 
of more or less frequent air attack and that repair 
work, even more than new construction, requires 
the use of skilled labour of the kinds that are in 
particularly short supply, and which cannot be 
quickly trained. 

The completion of the battleships Anson and 
Howe, on the Tyne and the Clyde, respectively, 
represents much more than a welcome increase in 
the strength of the British battle fleet, for it releases 
large numbers of the highest grades of skilled ship- 
yard labour for work on other vessels. The dis- 
closure by the First Lord of the Admiralty,.that 
attacks on enemy submarines had resulted in their 
sinking or damage ‘on no less than 530 occasions, 
is a measure of the importance that sea communi- 
cations still hold in the planning of British war 
strategy. Assuming, as seems to be reasonable, 
that the total number of sinkings amounts to not 
less than 175, it is evident that the German ship- 
building industry also has undergone a considerable 
expansion, since the number of boats in commission 
must now be several hundreds. Whether the 
Italian yards have contributed greatly to this total 
seems doubtful, since practically all the materials 
that they would require must be taken to them 
overland. It seems, however, that the number of 
submarines active on the shipping routes at any 
given time is still sufficient to constitute a serious 
threat, and that the production of more ships 
warships as well as cargo carriers—is vitally neces- 
sary if the Allied war effort is to be intensified, as 
it must be in the near future. When, to this load 
upon the shipbuilding industry, is added the provi- 
sion of the large numbers of landing and supply 
craft that are required to launch a Continental 
offensive and to maintain it when launched, it will 
be seen that the burden imposed is one of such 
magnitude that any comparison with the output 
of American yards, on the basis of merchant-ship 
tonnage only, is bound to be misleading. The few 
facts that have been disclosed should be of benefit 
in disarming ill-informed criticism in this country 
and overseas, and should be gratifying also to those 
engaged in the industry as an official assurance that 
their efforts are being appreciated. 








ENGINEERING. 


THE PHYSICIST IN 
FACTORY. 


In a Royal Institution lecture entitled ‘* Physicists 
after the War,” which he delivered last March,* 
Sir Lawrence Bragg suggested that the present 
method of educating physicists in this country was 
not altogether satisfactory. To summarise in broad 
terms the position he took up, it may be said that 
he thought their training was not sufficiently 
practical. Sir Lawrence is the President of the 
| Institute of Physics and that his dissatisfaction 
with the present state of affairs is shared by a 
majority of the Board of the Institute is made 
evident by the preparation, at the request of the 
Planning Committee of the Institute, of ‘Dr. H. 
Lowery’s “* Memorandum on Post-War Education 
}and Training of Physicists,” which was reprinted 
| on pages 234, 257, and 266, ante. The matter was 
carried farther by the arrangement of a discussion 
on this memorandum at the Royal Institution on 
October 12. 

The discussion was divided into two sessions, the 
first devoted to the question of ‘‘ The Education 
of a Physicist *’ and the second to * Training for 
| Research in Industrial and Applied Physics.” 


THE 


Clearly, the former of these subjects is essentially a | 


matter of school and university curricula, and the 
general impression imparted by the speakers was 
that at present there is too much specialisation 
at too early a period. Mr. F. Brundrett, Assistant 
Director of the Department of Scientific Research 
}and Experiment of the Admiralty, said that he 
found most recruits were interested in physics, not 
in what physics could do. This remark was made 
at the second session, on training, but has a close 
bearing on the purely educational aspect of the 
subject. Mr. Brundrett pointed out that an able boy 
who decided to follow physics as a career might spend 
two years at school preparing to compete for a 
scholarship and then three years at a university, 
the whole of this time concentrating his attention 
on the single subject of physics, so that at the end 
his wider interests might be atrophied. 

This aspect of the necessarily narrowing influence 
of present-day scholarship examinations was referred 
to by several speakers and the suggestion was made 
that matters should be ordered so that a decision 
to specialise in physics could be postponed until 
after a scholarship had been won, instead of being 
made beforehand, the implication being that 
scholarship examinations should be of a broader 
character. Sir Lawrence Bragg’s remarks on the 
undesirability of specialising at school led one 
speaker to suggest that, apparently, if one decided 
that a schoolboy was to become a physicist the last 
thing he should be taught was physics. Sir Lawrence 
admitted that this was not an unfair gloss on what 
he had said. The possibility of reform in this 
particular matter is almost entirely in the hands 
of the universities and there was considerable 
support for the idea that scholarship examinations 
should be of a much wider type. 

In the Royal Institution lecture, to which refer- 
ence has been made, Sir Lawrence stated that 
Manchester University, serving a population of 
about four million people, produced on an average 
four good future physicists each year. This propor- 
tion held for the rest of the country, with the 


result that the total number of workers falling 
within this definition amounted to about 1,200. 


In the discussion of October 12, he said that far 
too large a proportion of this output tended to 
turn into teachers, whose business it was to produce 
still more physicists; it was desirable that more 
should go into Government service and industry. 
To achieve this, reform in educational procedure, | 
of the type already referred to, was necessary. He 
made the definite suggestion that there should be a 
break, of some six months or nine months, between 
school and university. This should be spent in 
works in which youths, removed from the cloistered 
atmosphere of purely educational institutions, 
would obtain experience of practical life and learn | 
to appreciate and understand the point of view of | 
industrialists and workpeople. This suggestion was 


* See ENGINEERING, vol. 153, page 272 (1942). 
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| strongly supported by Dr. P. Dunsheath, who saiq 
| that when college graduates entered industry their 
greatest difficulty was the adjustment of their 
academic ideas to the necessities of practice. This 
earlier shop training would be invaluable in giving 
| them a wider outlook. 
| It is clear that there will always be a place for 
| pure physicists, whose business will be teaching or 
| fundamental research. A little practical experience 
| would not come amiss even to this class, but it js 
mainly with those who are to enter industry that 
| the discussion was concerned. Dr. Lowery, in his 
|memorandum, referred to physics students at 
| universities spending the long vacation in works, 
| This, he said, *‘ is not a compulsory requirement of 
university courses for physicists (though it is for 
engineers at most universities).’’ This procedure js 
| clearly an extension of Sir Lawrence Bragg’s sugyes. 
| tion. It would appear that if it were carried out 
extensively and fully a class would be created which 
| it would be difficult to distinguish from engineers, 
In point of fact, such a class already exists. Ifa 
| personal example may be permitted, Dr. ©. ©. 
| Paterson is clearly a distinguished physicist, since 
| he is the immediate past president of the Institute 
of Physics, but he is also a past president of the 
| Institution of Electrical Engineers and by most 
| people would certainly be described as an engineer. 


This merging of industrial physics in engineering, 
particularly in electrical engineering, was illustrated 
during the discussion, when various references wer 
made to radio work, which is an important electrical. 
engineering sphere. This alliance between engineer- 
ing and physics, however, does not mean that there 

|is no place for the physicist in the factory. Many 

industrial processes are of so predominantly a 
physical nature, that their ordering and supervision 
requires staff members who have had wider physical 
training than engineers usually get. Dr. Lowery 
illustrated this in his memorandum when he classi. 
fied industrial physicists under the headings of 
Pioneer, Developmental, Liaison and _ Inspector. 
The apparently fairly general agreement that all 
these classes should get more practical training in 
their educational years than is now usual, accen- 
tuates the fact that all technical industrial employees 
in positions of responsibility require a working 
knowledge of more than one branch of science. 
Engineers in their school or college years frequently 
| spend some time in the study of physics, a propor 
tion adding chemistry. This does not turn them 
into physicists or chemists, but enables them to 
appreciate something of the special problems of 
these other sciences and permits them, in later 
years, to realise when an industrial problem has 
passed out of the sphere of engineering proper. 

Frequently industrial problems cannot de classi- 
fied as appertaining to any particular science. Their 
solution may require the services of a specialist but 
if they are to be viewed as a whole, and all their 
implications and ramifications are to be appreciated, 
it is necessary that the specialist should have know- 
ledge and experience transcending his particular 
sphere. This was pointed out by Dr. C. H. Desch in 
the course of the discussion. Referring more par 
ticularly to metallurgical problems, he accentuated 
the desirability of closer connection being established 
between physics and chemistry. Something, h 
thought, might be done by a wider institution of 
post-graduate training courses. Clearly assistanc: 
might be given in this way, but if a physicist, or ar 
engineer, is to obtain full value from such a course 
it is necessary that his early training should at least 
have given him a broad general conception of th: 
fundamentals of chemistry ; this is to say that the 
early training of any scientific man should be on 
broad lines and leads back to the conclusion that 
scientific-scholarship examinations should be genera! 
and not particular. The matter is not a simple one ; 
modern physics and modern engineering are of such 
extent that it may well be argued that a student 
cannot master either in the years available if he is to 
spend time straying into other fields. Sir Lawrenc: 
Bragg’s suggestion for a works’ interregnum between 
school and college would not, however, serious!) 
interfere with, say, the physical studies of a physicist. 
and would give him some knowledge of the in- 
dustrial point of view as well as of the practica! 

impact of other sciences on his own. 
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NOTES. 


Tue Rarp on Le Crevusor. 


programme of research on gears. 
work to be carried out on gears much larger than 
those which can be accommodated in the existing 

Wuat is described as the heaviest unescorted| machines. A piece of apparatus has also been con- 
daylight air attack of the present war was carried | structed in which materials can be investigated by 
out last Saturday evening, on the French steel and | driving discs in contact in such a way that the 
armament works at Le Creusot, by 94 four-engined | rolling and sliding actions of gear teeth are repro- 
Lancaster bombers of the Royal Air Force. The | duced. 
town of Le Creusot, which is in the Saéne et Loire | are being investigated by Professor H. W. Swift, 
Department, lies some 170 miles south-east of Paris, | in the Engineering Department of Sheffield Uni- 


and is only about 12 miles north of the line of | versity. The finances of the Committee are in a| 


demarcation between occupied and “ unoccupied ”’ | satisfactory state, the total income for the year 


France. The Creusot Works are the most important | being 20,3361., compared with 16,495/. for 1940-41. 


of the several establishments owned by Messrs.|The grant from the Department of Scientific and 
Schneider et Compagnie and comprise extensive | Industrial Research was 5,901/. This is an increase 
steel-melting, rolling-mill, engineering and _ press | of 1,000/. on the previous year’s figure. The report 
shops, and gun factories. Since the German occupa-| is presented by the chairman, Mr. J. Shearman, 
tion, the works have been producing, under compul- | and the Director, Dr. E. Giffen. Mr. W. A. Tookey, 
sion, heavy-calibre guns, armour plate and heavy | who had been chairman since 1937, having intimated 
forgings and castings, as well as locomotives, for the | that his other duties would not permit him to 
common enemy. The town is located in a hollow! remain in office, Mr. Shearman was elected to 
in the heart of the picturesque and fertile Morvan | succeed him. 

country and a daylight raid was decided upon owing 
to the absence of conspicuous landmarks and also 
in order to confine the attack to the works buildings | 
and yards. The time of the raid, namely, 6 p.m., 
was also chosen so as to minimise as much as possible 
the risk of causing injury to the French works 
employees. No reliable reports of casualties have | 
been published, but such figures as have been issued | 
indicate that, happily, the loss of life, for such a 
large-scale raid, has been relatively small. ‘* Enor- | 
mous’ and “ colossal,’’ however, are adjectives 


FueL Economy rn InpustrY. 
Following a speech by Major G. Lloyd George, 
the Minister of Fuel and Power, at Nottingham, in 


and the urgent necessity for fuel economy in indus- 
try, a meeting was recently held in London between 
the Fuel Efficiency Committee of the Ministry and 
representatives of more than 30 trade associations. 


in the aggregate, upwards of 25 million tons of coal 
which have been used to describe the damage done|a year. The duties and status of fuel-efficiency 
to the works. Perhaps the most significant feature | officers, who are being appointed in most factories 
of the raid was the virtual absence of opposition ;| in all parts of the country, were discussed, as were 
not a single German fighter aircraft was encoun- | also methods of measuring fuel consumption per 
tered during the long flights over French territory, | unit of production, in order to provide a “ yard 
and the only British bomber which failed to return | stick ” for the assessment of fuel efficiency in each 
was, it is believed, hit by debris thrown up when the industry. Another question brought up at the 
Henri-Paul electric transformer station was bombed | meeting was that of the introduction of bonus 
from a height of only 500 ft. schemes to workmen to encourage fuel saving. It 
was also reported that the scheme for training fuel- 
economy officers and boiler firemen, brief particulars 
of which have appeared on several occasions in our 
columns, was in full operation, and that lecture 
courses would again be held this winter and would 
commence within a few weeks at upwards of 60 
centres in various parts of the country. 


AUTOMOBILE RESEARCH. 


The work of many of the research associations 
has immediate reference to the war effort, but it is | 
doubtful if in any other the bearing is more direct 
than in the case of the Automobile Research Com- 
mittee of the Institution of Automobile Engineers. 
For this reason it is not surprising to read in the 
eleventh annual report, which has just been issued, 
that ‘the amount of work carried out for Govern- 
ment departments has increased considerably during 
the past vear.”” Naturally, no information is given 
about the nature of this work, but it is stated that 
much of it is connected in some way with the general 
research programme of the committee. This is 
clearly of advantage to both parties, and should 
enable useful results to be obtained more quickly. 
The importance of the work being carried out has 
resulted in the research department being scheduled 
as a protected establishment. It has been able to | 
retain the whole of its staff and, with the approval 
of the Home Office, has recruited a number of engi- 
neers of non-British nationality. The report, which 
covers the period from July 1, 1941, to June 30, 
1942, states that the main items in the present 
programme of research are the aeration and frothing 
of lubricants ; the performance and wear of bearing 
materials; engine performance on producer gas ; 
the durability of gears; piston-ring scuffing; and 
the deep-drawing properties of materials. A new 
subject, the filtration of lubricating oil, has recently 
been approved as an addition to the programme, 
but experimental work has not yet been started. 
The problem of aeration and frothing of lubricants 
arises in connection with engines working on the 
dry-sump system and is of particular interest to 
aero-engine manufacturers. The work carried out 
has provided information on the effect of the type 
of oil and its viscosity, and the rate of air flow. | 
Reports have been published on the removal of air | 
from the lubricating system and on the effect of 
aerated oil on frictional resistance and load-carrying | 
capacity. It is intended to carry out tests at pres- | the institution year standing at 1,325. 


Tue Nortu-East Coast INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS. 


The 58th annual general meeting of the North- 
East Coast Institution of Engineers and Ship- 
builders was held in Newcastle-on-Tyne on Friday, 
October 16, when Mr. J. Ramsay Gebbie, B.Sc., 
was installed as President in succession to Mr. W. A. 
Woodeson, who had held that office for two years. 
Mr. Gebbie then delivered his presidential address, 
which we commence to reprint on page 324 of this 
issue. At the same meeting, the distinction of 
Honorary Fellowship of the Institution was con- 
ferred upon Sir Amos L. Ayre, O.B.E., Deputy 
Controller of Merchant Shipbuilding and Repairs, 
and Director of Merchant Shipbuilding. In the 
course of his speech in acknowledgment, to which 
we make further reference in the article on page 331, 
Sir Amos called for a re-examination of the whole 
structure of the shipbuilding industry, and of educa- 
tion for the industry, so that it might be properly 
prepared to maintain its place in the keen com- 
petition that he foresaw in the post-war world. Sir 
Amos spoke also of the mass-production of ships in 
the United States. It was “‘a really magnificent 
effort,’ he declared ; but the method of assembly 
in units which might weigh as much as 250 tons 


amount of labour and, for that reason, could not be 
fully introduced into this country at the present 
time. 
presented at the meeting, showed that the work of 
the Institution had continued very successfully, in 
spite of war-time difficulties. 
showed a steady increase, the total at the close of 
In addition 


before being placed on the berth, required a large | 


The deep-drawing properties of materials | 


| the course of which he drew attention to the scope | 


These associations cover industries which consume, | 








~ ! 
—_ construction for use in connection with the | Institution. Thirteen general m22tings were held, 
It will enable | two being devoted, respectively, to the presidential 


| address by Mr. W. A. Woodeson and the Andrew 

| Laing Lecture, on ‘‘ Merchant Sea Power, 1919-39,” 

| by Sir Westcott S. Abell, K.B.E. Four of the 

|remaining eleven papers presented the results of 
researches, namely, ‘‘ Wind-Tunnel Experiments on 

Model Reaction Turbine Blades,” by Dr. M. R., 
Youssef; ‘“‘ Further Experiments with Models of 
Cargo-Carrying Coasters,” by Dr. F. H. Todd and 

Mr. J. Weedon; ‘*‘ Roughened Hull Surface,” by 

Mr. R. W. L. Gawn, R.C.N.C.; and “* The Damping 
| Capacity of Engineering Materials,” by Dr. W. H. 

Hatfield, F.R.S., Mr. G. Stanfield, M.Eng., B.Sc., 
and Mr. L. Rotherham, M.Sc. Mr. Gawn’s paper 
was awarded the M. C. James Medal. The Institu- 

tion Gold Medals were not awarded during this 
session. Institution scholarships were awarded to 
Mr. Harry Kay and Mr. William Irvine Miller; a 
prize of 51. to Mr. William Blacklock; and the 

George Mitchell Harroway scholarship to Mr. 

Frederick Hyde, of Blyth. The Council’s report also 
records that three of the four measured-mile posts 
at Whitley Bay have been taken down as they were 
found to be structurally unsafe. The sites are 

being retained for the erection of new posts in due 
| course. 


EssENTIAL WoRK ORDER FOR ELECTRICAL 
CONTRACTING. 


In line with Orders already issued in connection 
with various other industries, the Minister of Labour 
and National Service has now made an Essential 
Work Order covering the electrical-contracting in- 
dustry. It came into force on October 19. In 
addition to pure electrical-contracting businesses, 
the order applies to the electrical-contracting depart- 
ments of electricity-supply undertakers, but only in 
so far as the departments engage in contracting for 
persons other than authorised electricity-supply 
undertakers. The usual provisions covering right to 
discharge, permission to leave, and the treatment 
of absenteeism, lateness or indiscipline are embodied 
in the Order, which, subject to certain conditions, 
guarantees a minimum wage. It, however, differs 
from earlier orders in some important respects, the 
variation being designed to allow for the essential 
mobility or flexibility of the industry. Before 
draughting the Order, the Minister had consulta- 
tions with the National Federated Electrical Associa- 
tion, the Electrical Contractors’ Association of 
Scotland, the Electrical Trades Union, and both 
sides of the National Joint Industrial Council for 
the Electricity Supply Industry. Both labour and 
employer interests made strong representations in 
connection with these aspects of electrical con- 
tracting. As a result, it has been provided that no 
premium is necessary for the temporary loan of a 
worker’s services to any other undertaking scheduled 
under any Essential Work Order, as long as the 
period does not exceed seven days. Further, 
although the Minister has power to give directions 
as to the duration and situation of an employment, 
unless such direction is given there will be no 
restriction about the work on which, or the place 
where, an employer may use his labour. The 
Minister’s powers will be held in reserve to deal 
with cases where labour and supply difficulties 
occur. In such cases permission from the National 
Service Officer will be necessary before labour can 
be transferred. The official ruling will, however, 
remain in force only for periods of a month at a 
time, to ensure frequent review of the situation. 


Tue InstrruTION OF PropUcTION ENGINEERS. 


The Institution of Production Engineers was 
founded at a meeting held on February 26, 1921, at 
the Cannon-street Hotel, London, and therefore 
‘came of age” in February of this year. The celebra- 


| tion which would have marked the occasion in more 


The annual report of the Council, which was | 


The membership | 


peaceful circumstances is out of the question, but 
the programme for the annual meeting, which is 
being held to-day, October 23, at the Institution of 
Civil Engineers, is being given a somewhat special 
character, and the annual report of the Council, to 
be presented at that meeting, has been expanded 


sures lower than that of the atmosphere, in order to| to the Honorary Fellowship conferred upon Sir | to include a brief survey of the growth of the 


simulate high-altitude conditions in aircraft opera- 
tion. 





|Amos Ayre, Mr. Thomas McPherson and Mr. | Institution. The guest of honour at the celebration 
A new machine has been designed and is' Theodore Morison were elected Fellows of the! meeting is the Rt. Hon. Oliver Lyttelton, P.C., 
































Minister of Production. Until 1929, the Institu- 
tion had neither an office nor any paid officials, 
the duties of secretary being carried out, in an 
honorary capacity, first by Mr. A. T. Davey and 
subsequently by Mr. E. D. Ball. In May, 1929, 


with an office at 48, Rupert-street, W.1. After two 


intermediate changes of address, the Institution | 1642, Newton was born on Christmas Day in the 


was established in 1938 in its present quarters at 
36, Portman-square, W.1, the lease of which was 
presented by Lord Nuffield, then president. At 
to-day’s meeting, Sir Ernest Lemon is being in- 
stalled as President in succession to Mr. G. E. 
Bailey. At the close of the Institution year, on 
June 30, 1942, the membership stood at 3,030, 
including the representatives of 134 affiliated firms. 
The inaugural meeting of the new Northern Ireland 
Section was held in Belfast in April, when Lord 
Sempill (deputy-president) delivered an address, as 
was recorded in ENGINEERING of April 17. Another 
new section is to be established for South Wales and 
Monmouthshire. Various committees of the Insti- 
tution have been actively engaged on war work 
during the year, and the War Emergency Com- 
mittee, as we have previously recorded, prepared 
a memorandum on methods of increasing pro- 
duction, which was submitted to the Minister of 
Production in March. The Research Department, 
under the direction of Dr. Georg Schlesinger, has 
increased its scope considerably, as indicated in the 
report which is summarised on page 335 of this 
issue, and has drawn up a “ Research Plan” as a 
guide to future activities, an outline of which is 
given in that summary. The Welding Sub-Com- 
mittee, which has been occupied with inspection 
problems, is to publish a report in the near future. 


SPECIAL LIBRARIES CONFERENCE. 


After an interval of two years, the Council of the 
Association of Special Libraries and Information 
Bureaux has found it possible to resume the autumn 
conference, which has formed one of the main 
activities of the Association since its formation. 
Present conditions do not permit the organisation 
of a residential conference of the type which has 
usually been held in one of the colleges of Oxford or 
Cambridge, and the meetings are to be held in the 
rooms of the Royal Society at Burlington House, 
Piccadilly, London, W.1. As has always been the 
practice in the past, the conference will be a week- 
end one and will be held on Saturday, November 7, 
and Sunday, November 8. Non-members of 
A.S.L.L.B. will be welcome, but their attendance 
fee will be 15s. in place of one of 10s. for members. 
The retiring President, Sir Harry Lindsay, will 
preside at the opening session on the Saturday 
morning, when Sir Richard Gregory will deliver an 
address on *‘ International Systems and Standards.” 
The papers to be presented in the course of the 
meeting include two dealing with the question of 
training in the use of libraries. Mr. C. H.C. Osborne 
will treat the matter from the point of view of the 
school curriculum, Professor R. 8. Hutton concern- 
ing himself with the university aspect of the ques- 
tion. It has long been the practice to deliver a 
lecture on the use of the library to new under- 
graduates at University College, London, but, in 
general, students are probably not given the assist- 
ance which is desirable in enabling them to utilise 
the facilities of a library in the most efficient way. 
A paper likely to be of interest to the information 
services of many engineering firms is one entitled 
“Some Methods used in the Special Library of a 
Department,” by Mr. J. E. Wright, 
librarian of the Post Office Station. 
Other communications cover a symposium of the 
use of microfilms, a matter which is becoming of 
increasing importance every day; proposals for a 
list of periodicals in British libraries, by Mr. Theo- 
dore Besterman; suggestions bearing on wartime 
books and periodicals, by Mr. B. M. Headicar ; 
and a paper by Dr. C. S. Orwin, on “‘ Agriculture and 
the War Stimulus.” Sir Richard Gregory’s address 
will be delivered at 12 noon on November 7 at an 
open meeting, for which tickets of admission may 
be obtained, free of charge, from the General 
Secretary, 31, Museum-street, London, W.C.1. 


Research 


Research 


Application should be made before November 1. 
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GALILEO, NEWTON, AND 
HALLEY. 


In this year’s calendar of scientific anniversaries 
when the membership was little in excess of 230, | are the tercentenaries of the death of Galileo and of 
Mr. R. Hazleton was appointed general secretary, | the birth of Newton, and the bicentenary of the 


death of Halley; for Galileo died on January 8, 


same year, and Halley died on January 14, 1742. 
Newton and Halley were both 85 when they died, 
and Galileo had reached his 78th year. Altogether, 
the lives of these three famous men covered a 
century and three-quarters, a period notable above 
all else for the recognition of the right to inquire 
and experiment, to discuss and to proclaim, which 
is the heritage of free men everywhere. Of the 
Seventeenth Century, indeed, it may be said that it 
was not so important for its wars and conquests, 
the struggle for the divine right of kings, for its 
religious controversies and persecutions, the acti- 
vities of Popes, the Inquisitions and the Sorbonne, 
as that it marked the rise of the scientific spirit and 
its unfettered use in the investigation of the pheno- 
mena of Nature. This freedom to think and write 
was gained but slowly, and as we know only too 
well to-day, it still has to be fought for if it is to 
be retained. 

Even the briefest review of the progress made 
during the period referred to will show how the 
general outlook on the physical world changed ; 
how far-reaching were the results of the exercise of 
the new method of experimental and _ scientific 
inquiry. When Galileo attempted to convert his 
colleagues to his new views on falling bodies, and 
tried to show them the glories of the heavens as 
revealed by the telescope, he found that even 
so-called men of science would deny themselves 
the use of their own senses sooner than abandon 
the traditional dogmas. One astronomer declared 
that there could not possibly be four satellites or 
moons to Jupiter: seven was a sacred number ; 
there were seven planets. If the moons existed, 
the harmony would be broken, for then there would 
be eleven planets. Another writer said that he 
“‘laughed at the idea of there being four new 
planets, to see which they must first be put inside 
the telescope.” That was in 1610. In 1742, when 
Halley died, the scientific world was looking forward 


'16 years or so to the time when the great comet 


seen in 1682 was expected to return, after an 
absence of 76 years, as predicted by Halley. If 
there were any scoffers at the prediction, little is 
heard of them; and when the comet did return, 
it was hailed as a striking testimony to the univer- 
sality of the theory of planetary motion and of 
gravitation, to which Kepler and Newton had 
contributed so much. 

Galileo, Newton and Halley, of course, were but 
three of the famous men of science of the period, 
which included within its limits the lives of Fermat, 
Descartes, von Guericke, Torricelli, Horrocks Picard, 
Mariotte, Pascal, Boyle, Huygens, Roémer, Leibnitz, 
and many other contributors to the exact sciences. 
[he invention of the telescope, the microscope, 
the barometer, the thermometer, the air pump, the 
electrical machine, chronometers, logarithms, and 
of the infinitesimal calculus, notable discoveries in 
optics, the foundation of many famous scientific 
institutions, and the publication of many famous 
books belong to this period, so rich in men and 
events. 

In more peaceful times than the present, it may 
be presumed that the centenaries of Galileo, Newton, 
and Halley would have been commemorated on a 
worthy scale, Padua University taking the lead in 
the case of Galileo, the Royal Society in the case of 
Newton, and so on. But all such commemorations, 
national or international, have had to be postponed. 
Tributes to Galileo and Halley have already appeared 
in Nature; Professor H. C. Plummer, F.R.S., 
devoted his Halley Lecture at Oxford, on May 25, 
to ‘* Halley’s Comet and its Importance”; the 
Royal Astronomical Society, on October 9, held a 
gathering at which tributes were paid to the three 
famous men; and, in a letter to the Editor of 
The Times, Sir Henry Dale, President of the Royal 
Society, announced that the Society had decided this 
year to give “‘ a special character to its own normal 
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|@Mniversary meeting, making it suitably 


com- 
memorative of the birth of the greatest of its 
presidents.” Though the gathering at the Royal 


Astronomical Society lacked the ceremonial usually 
associated with centenary celebrations, a small 
exhibition of books, maps and apparatus had been 
arranged and a large audience heard Professor H. 
Dingle, F.R.S., speak of Galileo, Professor Plummer 
of Newton, and the Astronomer Royal, Dr. Spencer 
Jones, F.R.S., of Halley. To the proceedings Mrs, 
Evershed contributed three biographical sketches 

Many lives of Galileo have been written but one 
of the keenest students of his career was the ele 
trical engineer, John Joseph Fahie, who died in 1934 
at the age of 88. After giving up professional 
work, Fahie devoted some 30 years to inquiries about 
Galileo, his work, his trials, his portraits, memorials, 
etc., and the results of this research are embodied 
in his three books, Galileo : his Life and Work (1903 
The Scientific Works of Galileo (1921) ; and Memorials 
of Galileo Galilei (1929). Living in Italy and familiar 
with the Italian language, Fahie was a friend of 
Professor Favaro, of Padua, the Editor-in-Chief of 
the National Edition of Galileo’s works. According 
to Fahie, Galileo's father 
intended that his son should become a cloth dealer, 
a calling, however, as little to the boy’s liking as 
farming was to the youthful Newton ; so Galileo was 
sent to Pisa University to become a doctor; but 
medicine proved little more attractive than clot} 
dealing, and in the end it was an acquaintance with 
the teachings of Euclid and Archimedes which 
him on the right path, as they have done many 
others. Gleaning such mathematical knowledge as 
was available, listening to lectures on many subjects, 
making a living by private teaching, already doubt 
ing and experimenting on many things, Galileo had 
reached the age of 25 when he was offered, and 
accepted, a professorship in his old University. Thre« 
years later, this chair was exchanged for that of 
mathematics at Padua where he stayed 18 years, 
1592 to 1610, filling his own lecture rooms and raising 
the reputation of both University and the City. At 
Pisa, Aristotle had been sacrosanct, and when Galileo 
showed that some of his teaching on mechanics was 
erroneous, there was trouble between him and the 
authorities immediately. At Padua, then in the 
enlightened republic of Venice, there was a much 
freer air and the years that he spent there were the 
happiest the philosopher was to know. They wer 
also the most fruitful. Here he extended his i: 
quiries into the laws of motion, and here he became 
famous for his astronomical work and made thos 
wonderful discoveries with the telescope which 
began a revolution in the knowledge of the heavens 
Six months after he discovered the satellites of 
Jupiter, he left Padua for Florence at the behest of 
the Grand Duke of Tuscany, and it was not long 
before his views on the system of the world brought 
him into collision with the clerical authorities. 
From that time onward, he was a marked man. It 
is perhaps unnecessary here to deal at length with 
Galileo’s work which is of so much importance in 
engineering, as in our issue of November 10, 1939, 
page 524, we reprinted Dean Hollister’s pape! 
** Three Hundred Years of Mechanics of Materials,” 
in which full justice is done to Galileo. It is to be 
hoped, too, that Professor Dingle’s paper, read on 
October 9, will soon be made available. 

Of less technical, but greater human, interest is 
the story of Galileo’s struggle with the ecclesiastical 
world because he upheld the Copernican doctrine. 
This is best read in the little book Historical Trials 
by the eminent jurist Sir John Macdonell, which 
contains a series of lectures given at University 
College, London, in 1911-13. In Galileo's day, trials 
for heresy and blasphemy were common enough. 
While he was teaching at Padua, Giordano Bruno, 
whose works had been secretly printed in England, 
and whose views on the universe Gilbert adopted, 
was burned at the stake in Rome, and it was only 
in 1612 that the last burnings of heretics toox plac« 
in England. Active opposition towards Galileo 
began almost as soon as he removed to Florence, 
and a letter he wrote in 1613, stating that the Bibl 
and Nature were both compatible with the Coper- 
|nican theory, gave his enemies their opportunity. 

In 1616, he visited Rome and was then officially 
informed that censure had been passed upon the 


a man of liberal mind 
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Copernican doctrine—then more than 70 years old| for East Indiamen, to observe the stars in the | 


and was ordered not to treat in any way of the | southern hemisphere. Sailing in November, 1676, 


immobility of the sun or the motion of the earth. | he spent over a year in St. Helena, and, in spite of | 


He acquiesced and there the matter rested. Sixteen | adverse weather conditions, formed a catalogue of 
years passed; then, in 1632, he published his | 360 stars—the first catalogue made with the aid of 
Dialogues on the T'wo Principal Systems of the World, | a telescope. Returning home in 1678, he was made 
the Ptolemaic and the Copernican. Though the| M.A. of Oxford and admitted F.R.S. He next 
book met with general approval a storm burst about | visited Hevelius, in Dantzig, in connection with a 
the author’s head. The sale of the book was) controversy between the German astronomer and 
stopped, a commission of theologians reported | Hooke, and in 1650 made a tour on the continent. 
unfavourably, and on September 23, 1632, an order | It was after his return from this journey to France 
came from the Pope for Galileo to appear before | and Italy that he married Mary Tooke, a marriage 
the Commissary-General. In February, 1633, he | which lasted 55 years and contributed much to his 
was in Rome; in April, May and June, he was/| happiness. Pursuing his inquiries into the force of 
several times before the Inquisition; and, on| gravity and centrifugal force, he visited Newton at 
June 22, sentence was read prohibiting the publica- | Cambridge in 1684 and found Newton in posses- 
tion of the Dialogues, condemning Galileo to the | sion of the knowledge that he sought. The upshot 
formal prison of the Holy Office, and demanding | was that Newton was prevailed upon to make 
that he should recant. There was no physical known his epoch-making discoveries. The cost of 
torture and no imprisonment in a dungeon, but no| the printing, the correction of the proofs and the 
humiliation was spared him. He was then an old | cost of the publication of the Principia were all 
man, in ill-health and going blind, and though the | undertaken by Halley. It has been said that “if 
terms of his sentence were somewhat mitigated, his| Halley had done nothing more than secure the 
last years were in marked contrast with those of | publication of the Principia, he would have been 
Halley and Newton. Of Newton, Voltaire wrote : | assured of the everlasting gratitude of posterity.” 

His countrymen honoured him in his lifetime, | Halley’s position at this time was clerk or assistant 
and interred him as though he had been a king who | secretary of the Royal Society, a position he held 
had made his people happy.”’ How different a fate from 1686 to 1698. Later, from November 30, 1713, 
was Galileo's, for when he died the ecclesiastical | to November 30, 1721, he was the secretary. From 
authorities vetoed alike projects for a public funeral, | 1696 to 1698, he was also deputy controller of the 
a funeral oration and a monument. To-day his| Mint at Chester. In the latter year, he began to 
memory is recalled by the Tribune, in Florence, | travel again, being given command of the ship 
perhaps the finest monument in the world to any| Paramour by William III for the purpose of 
carrying out a magnetic survey of the Atlantic. 
* Never before, I believe,” wrote Humboldt, ** did 
any government equip a naval expedition for an 
object, which, while its attainment promised con- 
siderable advantage of practical navigation, yet so 
properly deserves to be entitled scientific or physico- 
mathematical.” On this voyage Halley made 


man of science. 

As we hope to refer to the Royal Society anni- 
versary meeting of November 30, it is not necessary 
now to write at length of Newton. Suffice it to 
say that in 1669, at the age of 27, he became 
Lucasian Professor at Cambridge ; in 1671, he was 
admitted a Fellow of the Royal Society, and on 
April 28, 1686, ** Dr. Vincent presented the Society 
with the MS: of the first book of Newton’s immortal 
work entitled Philosophie Naturalis Principia 
Mathematica, which the illustrious author dedicated 


Madeira, etc., and the result was his charts, pub- 
lished in 1701, giving the variation of the compass 
in all those places. He had already given the first 
to the Society.’ In 1692, he was appointed Warden, detailed description of the trade winds. After his 
and in 1699, Master of the Mint, with a salary | return from his voyage in the Paramour, he surveyed 
rising from 1.2001. to 1.5001. a vear. In 1703, he| the English Channel and then, at the request of 
resigned his chair at Cambridge and was elected | Leopold, the Emperor of Germany, visited the 
president of the Royal Society, a position he held, | Adriatic to inspect its ports. This was the last of | 
together with the Mastership of the Mint, until his | his travels abroad. In 1703 he was chosen Savilian 
death on March 20, 1726 (Old Style) or March 31, | Professor of geometry at Oxford and two years 
1727 (New Style). He twice sat in Parliament for | later published A Synopsis of Cometary Astronomy, 
short periods, and in 1705 he was knighted by wherein he predicted that the comet (Halley’s) of 
Queen Anne. Though, in 1674, with others, he | 1682 would return again in 1758. “If it should 
had been exempted from paying the quarterly | return according to our predictions,” he said, to 
subscription of 13s. to the Royal Society, he left | the Royal Society, “about the year 1758, impartial 
a fortune of 32,0001. His monument in Westminster | posterity will not refuse to admit that this was 
Abbey was erected in 1731 by his relatives; the| first discovered by an Englishman.” His next few 
marble statue of him at Trinity College was the | years passed peacefully enough and in 1720, after 
gift, in 1755, of Dr. Robert Smith, the Plumian | Flamsteed’s death, he was made Astronomer Royal. 
Professor of astronomy ; and the colossal bronze | He was then 64, however, and his life’s work was 
statue at Grantham was erected in 1858 by public | practically done. He frequented the meetings of 
subscription. |the Royal Society, was fond of dining with his 
The career of Edmund Halley is less widely known | friends in the coffee houses and taverns of the city, 
than those of Galileo and Newton, and there is no| and enjoyed a happy old age. His wife died in 
full-length biography of him, though his corre-| 1736, and when he himself died he was buried in| 
spondence has been published. Such a biography |the same grave in the churchyard of Lee near) 
would show him as a solicitor, mathematician and | Greenwich. For some reason, the grave was re- 
astronomer, as a traveller, surveyor and hydro-| opened in 1836 to receive the remains of John 
grapher, as a pioneer of meteorology and terrestrial | Pond, Astronomer Royal from 1811 to 1835. The 
magnetism. It would also show him as a man of | tomb, bearing a long inscription, was repaired by | 
calm, equable and generous temperament. Born on| the Admiralty in 1856, at the instigation of Sir 
October 29, 1656, at his father’s country house at | George Airy, and again restored in 1908. 
Haggerston, to the north of the City of London, 
he was a schoolboy of ten when the Great Fire 
occurred, and during his lifetime he watched Wren’s 
new cathedral built. His father was a wealthy | membership examination of the Institution of Chemical 
. . r ‘ | Engineers is to be held in 1943 on the usual lines. The 
soap boiler who had another house in Winchester- haane Ganee will be tence cairn Jammer, Gee eases 
street, within the city walls, and Halley was sent being returnable at the end of March. The remaining | 
to the old St. Paul’s school founded by Dean Colet. | papers will be taken on May 6, 7 and 8, 1943, and the 
His progress in both classics and mathematics was | closing date for entries is Monday, December 21, 1942. 
rapid, and in 1673, when 17, he entered Queen’s ——— 
College, Oxford, devoting himseif mainly to astro- REPAIRS TO PLANT BY WELDING.—Messrs. Barimar, 
nomy. At the age of 20, he sent a paper—the first | Limited, Barimar House, 22-24, Peterborough-road, 


— . Fulham, London, S.W.6, have sent us a copy of a folder 
f some 80—tc » Royal Society. Learning that , af ‘ 
A sr to the B y y g | containing brief illustrated descriptions of some parti- 


Flamsteed, the newly-appointed Astronomer Royal | eubastey lesee welding repeies cafried out by the Simm. | 
at Greenwich, and Hevelius, at Dantzig, were form- | Copies of the folder may be obtained on application to the | 
ing a star catalogue, he obtained his father’s consent | grm, enclosing 1d. stamp, to comply with the Control of | 
to go to St. Helena, then an important port of call! Paper (No. 48), 1942, Order. 
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INSTITUTION OF CHEMICAL ENGINEERS.—The associate- 
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observations at St. Helena, Brazil, Barbados, | 


PRODUCTION RESEARCH. 


Tue third annual report of the executive committee 
of the Research Department of the Institution of 
Production Engineers, for the year ended June 30, 
1942, records a considerable increase in the amount 
of work carried out, and in the material and financial 
resources of the Department. The Report on Surface 
Finish (which was the subject of a leading article in 
ENGINEERING on page 72, ante) was published in 


| March, and marked a definite stage in the most exten- 


sive research so far undertaken by the Department. 
This report is being published also in the United States 
by the American Society of Mechanical Engineers, and 
the British Standards Institution is preparing a British 
Standard for Measuring Surface Finish, based upon it. 
Part II of Acceptance Test Charts for Machine Tools 
has since been published, and three important researches 
(two of which were of a confidential nature) have been 
completed for the Government. Negotiations have 
been in progress with the Department of Scientific 
and Industrial Research for a grant-in-aid, but no 
agreement was reached on the conditions of the grant, 
although it is hoped that a satisfactory basis may be 
established in the near future. A ‘‘ Research Plan,” to 
which further reference is made below, has been drawn 
up as a guide to the future work of the Department. 

At the request of the Ministry of Supply, an investi- 
gation has been made into the compression of bushy steel 
turnings, to facilitate transport. Other work in hand, 
apart from that outlined in the Research Plan, includ 
investigations into the cutting capacity of substitute 
steel * 66,” covering, particularly, single-point cutting 
tools for lathes and planing machines, and twist drills ; 
into the possible developments of cemented-carbide 
tools for fine-finishing ferrous and non-ferrous metals, 
in comparison with diamond tools ; into the efficiency 
of ** 66” material, compared with 18-per cent. tungsten 
tools and cemented carbide, for roughing and finishing ; 
into high-speed cutting tools for non-ferrous metals, 
especially aluminium alloys; and into cutting com- 
pounds and their effects, in relation to the researches 
mentioned above. The income of the Department 
during the year was 6,005/., which compares with a 
total of 2,805/. received in the previous year. 

The Research Plan is based upon the general principle 
that the Research Department is not concerned with 
the design of machine tools as such, but with their 
best use by the production engineer ; consequently, the 
research into tests and alignments of machine tools has 
been undertaken from the user’s point of view. The 
scheme for future work, put forward by the Executive 
and Finance Committees, and adopted by the Research 
Department with the approval of the Council of the 
Institution, covers (a) laboratory , research ; (6) shop 
and production management investigations ; and (c) an 
information service on production engineering and 
production management. The adoption of a programme 
designed on a year-to-year basis was found to intro- 
duce many practical difficulties, and the general 
Research Plan was devised, therefore, to cover the 
work which it is proposed to carry out as and when 
the necessary resources become available. The scheme 
for laboratory research covers the optimum performance 
of tools and machineability of materials, including 
(a) machining materials by chip cutting and the factors 
involved in the determination of a machineability 
index ; (b) chipless forming; (c) the manipulation of 
plastics; and (d) die-casting and foundry practice. 
Further research is intended on surface finish, and it is 
proposed to complete the work on acceptance test 
charts. The performance of shop materials and equip- 
ment, and vibration in machine tools, tools and work- 
pieces will provide other subjects for investigation ; 
and it is intended to study the damping capacity of 
various materials, together with the design of tools 
and machine tools as it may affect machining processes, 
together with the hardness and resistance to wear of 
various materials used in production work, and the 
design, materials, and lubrication of bearings. The 
estimated cost of this programme of laboratory research 
is 20,8601. for machines, instruments, materials and 
tools; and 10,1001. for various overhead charges, 
excluding depreciation and interest. The annual cost, 
in full operation, would be about 13,3001. 

The proposed studies of shop and production manage- 
ment technique would cover such problems as the 
preparation of work, works loading, production con- 
trol, rate-fixing, processing, tooling, jigging, the hand- 


| ling of materials, and statistical control. This work 


would be carried out, to a considerable extent, by 
qualified observers (the number suggested is five) 


| co-operating with outside factories, and the cost is 


estimated at some 4,200/. per annum. The information 
service on production engineering and production 
management is visualised as an expansion of the 
information already provided by the abstracts in the 
monthly Journal of the Institution. This would be 
achieved more particularly by (i) the creation of an 


| up-to-date and fully-indexed source of production data ; 
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(ii) the provision of advice and assistance, to members 


and affiliated firms, on problems that do not call for | 


further research ; (iii) the development of production 
statistics; (iv) the preparation of standards for ma- 
terials, tools, and other equipment, and for the drawing 
office and the rate-fixing department; and (v) the 
compilation of manuals for production managers, 
inspectors, foremen, etc., on the development of tools 
and processes, and shop economics. The cost of this 
service, including the publication of at least one 
manual per annum, is estimated to be 2,000/. a year, 
bringing the total estimated annual cost of the Research 
Plan to 19,5001. 








NOTES ON NEW BOOKS. 


Inchley's Theory of Heat Engines. Fifth edition. 
Edited and revised by Dr. H. Wricut Baker. 
London : Longmans, Green and Company, Limited. 
[ Price 16s. net. ] 

Two world wars have had profound effects upon this 

book, which has been widely used for many years by 

students preparing for university degrees or for the 
examinations of engineering institutions. William 

Inchley was killed in the war of 1914-18; and, in the 

present war, the destruction by enemy action of the 

remaining stock of the fourth edition made the reissue 
of the work a matter of some urgency. Dr. Wright 

Baker, who carried out the 1938 revision, has taken 

the opportunity to make considerable additions to the 

section dealing with heat transfer by convection. 

While paying tribute to the thoroughness with which 

the ground is covered, it might be observed that 

probably no two teachers of thermodynamics would 
agree on the best method of grouping the subdivisions 
of their subject. It could be argued that the chapter 
on mechanical refrigeration might have been better 
placed after that devoted to air compressors and 
motors; and the important chapter on heat transfer 
seems rather isolated from those around it. The text 
swings with rather irritating vacillations between the 

Centigrade and the Fahrenheit scales; it would have 

been better to keep to one scale throughout—prefer- 

ably Fahrenheit, since Centigrade heat units are little 
used outside academic circles. Several small mistakes 

persist, even in this fifth edition, such as ** Thompson ° 

for ** Thomson * (Lord Kelvin), and ** Nicholson” for 
Nicolson.” There is, tendency to refer, 

occasionally to (say) * 200 lb. pressure’; though the 
risk of misunderstanding is small, this colloquial way 
of stating pressures should be avoided in text-books. 

The book keeps severely to its avowed aim, and does not 

attempt to be in any way discursive. There are many 

matters which might receive passing mention in the 
course of verbal instruction in the class room, but which 
have to be passed over in a work of this kind. Never- 
theless, it would surely interest the student to know 
more about the shape of the steam jet issuing under 
various controlled conditions from a nozzle, or to 
realise why, in many cases, lacing wires are a necessity 
for steam turbine blades. The excellent introduction 
to the principles of dimensional analysis is one of many 
good items in the book which failed to find their way 
into the rather poor index. The book is now entirely 
up to date, and it is an excellent sign to see references 
to technical papers as recent as April, 1942, for example, 
when Professor C. H. Lander reviewed the progress in 
the study of heat transfer before the Institution of 
Mechanica! Engineers. 
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INSTITUTION OF NAVAL ARCHITECTS.—The Council of 
the Institution of Naval Architects has announced that 
the Martell Scholarship in naval architecture for 1942 
has been awarded to Mr. Norman E. Gundry, of H.M. 
Dockyard, Portsmouth. The Earl of Durham Prize for 
1942 has been won by Mr. Brian F. Blackmore, of H.M. 
Dockyard, Portsmouth. The Trewent Scholarship in| 
Naval Architecture for 1942 has been gained by Mr. 
Cc. F. W. Eames, of Messrs. Vickers-Armstrongs Limited, 
Barrow-in-Furness, and the Duke of Northumberland | 
Prize by Mr. James Venus, of Rutherford Technical | 
College, Newcastle-upon-Tyne. | 

CLOGS FOR WOMEN IN INDUSTRY.—We are informed | 
that Messrs. Eatoughs, Limited, East Shilton, Leicester- | 
shire, are now producing clogs designed for women em- 





ployed in machine and other shops. The clogs are | 
provided with laced leather uppers, available in 
natural colour or black, and the wooden sole is | 


ornamented with brass studs. Normally, industrial | 
clogs require two coupons per pair, but Divisional Factory | 
Inspectors now have authority to issue certificates for | 
clogs as for other protective footwear. Having obtained | 
this certificate, firms can order in bulk for their | 
women employees and, to this end, a parcel containing | 
five pairs of clogs, ranging from size 3 to 7, will be sent 
by Messrs. Eatoughs, on application, to assist in the | 
selection of sizes for individual needs. 
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SEWAGE GRIT SEPARATOR. 


THE presence of sand, gravel, cinders and similar 
materials in sewage is admittedly objectionable ; 
for one thing, it is usually difficult to deal with in 
sedimentation tanks, but its removal from the sewage 
before treatment is not easy owing to the constantly- 
changing rate of flow through a sewage purification 
plant. The separator shown in Figs. 1 and 2, on 
this page, has recently been developed by Messrs. 
Ames Crosta Mills and Company, Limited, Moss Iron 
Works, Heywood, Lancashire, for the purpose of 
removing grit in a clean state from the organic solids 
in a sewage stream, and its action is independent of the 
rate of flow. The amount of grit to be removed in a 
particular installation is very variable and depends 
upon a number of factors, such as the extent to which 
the area served is built up, whether the sewage system 
is separate or combined with stormwater drainage, 
the number of unpaved roads and streets, the type 
of soil, rainfall, ete., but, as some guide, it may be 
noted that the average grit separated in 40 different 
plants in Canada and the United States is 3-75 cub. ft. 
per 1,000,000 gallons of sewage, with a range of from 
0-33 cub. ft. to 13-0 cub. ft., in individual 
Probably the amounts in British practice do not differ 
greatly from the figures given above. 

Before describing the separator itself it is necessary 
to point out that it is preceded by a settling tank, 
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which is a vertical cylindrical one having a capacity 
sufficient to allow all the grit to settle at the maximum 
rate of flow. At the top is an inlet channel and an 
outlet channel for the sewage stream, the flow being 
diverted downwards to the lower part of the tank 
by a vertical baffle in front of the inlet channel. 
The sudden change of cross section in the flowing 
stream when it debouches into the tank naturally 
causes a drop in velocity of flow and the grit settles 
out by gravity to the bottom of the tank whence it 
is swept into a sump by rotating mechanical scrapers. 
The main sewage stream, after being thus diverted, 
continues its flow down the outlet channel, but a 
portion heavily laden with grit is drawn off from the 
sump by a motor-driven céntrifugal pump and is 
delivered into the small channel seen at the extreme 
left of Figs. 1 and 2. This channel, it will be evident | 
from Fig. 2, is continued tangentially to the separator | 
body a, the upper part of which is cylindrical and the | 
lower part conical with an opening at the apex of the | 
cone. The separator is immersed in a chamber or | 
tank having a bottom sloping down to a sump at the 
right-hand side. The tank is formed with a recess | 
at the side in line with the sump, and in the recess | 
a bucket elevator is installed to remove the accumu- | 
lated grit at intervals. The pumped sewage entering 
the top of the separator a tangentially is given a 
whirling or ‘“‘ vortex” motion. which causes the grit 
to leave the lighter organic solids and to move towards 
the centre of the separator where it ultimately falls 
through the bottom opening as shown in Fig. 1. The 
organic solids left after this separation are drawn with 
the incoming sewage through the syphon 6, which dis- 
charges into a trough having a weir at one side to keep 
the discharge end of the syphon flooded. The sewage 
escaping over the weir rejoins the main stream from 
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the outlet of the settling tank. The tank in which 
the separator is placed is filled with clean water origin. 
ally and as this water remains still while the separator 
| is in Operation, it does not become unduly contamin- 
| ated by sewage and the separated grit is, therefore, in a 
reasonably clean condition when withdrawn from the 


sump. 





THE PORTLAND CEMENT INDUSTRY 
IN THE UNITED STATES. 


THE cement industry, which expanded considera}, 
as a direct result of the last war, has acquired an even 
greater prominence in this war, in all of the bellige: 
countries. The detailed figures of war-time output 
Great Britain, of course, are not available: on 
Continent, especially in Germany, the production n 
have undergone a very great expansion, to meet 
demands of the Todt organisation ; and, recently, t 
French cement works have been receiving the attent 
of the Royal Air Force to an extent which reflects t! 
importance to the German High Command. 1 
immense programme of war construction on which t 
United States had embarked, even before the Px 
Harbour attack, has made proportionate demands 
the cement industry of that country, and, although t! 
full effect of these demands is not likely to appear unt 
the statistics for 1942 are published, the returns for 
1941, recently issued by the United States Bureau 
Mines, are informative and interesting to students 
both war and peace industrial economics. 

The total production of cement in the United Stat 
in 1941 amounted to 164,030,559 barrels (a barre! 
376 Ib.), an increase of 26 per cent. on that of the 
previous year; but the “ shipments "—a term whic! 
of course, includes all deliveries, and not only those | 
water—totalled more than 167 million barrels, and 
exceeded those of 1940 by on per cent., the produce rs 
stocks being reduced by some 15 per cent. in respor 
to the rapidly increasing demand. The average price 
ex works, for bulk consignments was 1-47 dols., a: 
increase of only 1 cent on the 1940 figure. sulk 
deliveries of loose cement represented 31 per cent. 
the total, 39-6 per cent. was delivered in paper bays, 
29-4 per cent. in cloth bags, and less than 0-05 per 
cent. in other containers. Presumably, the exigencies 
of active warfare will affect these 
siderably during the present year, and will also br.ng 
about marked changes in the means of delivery t 
consumers ; in 1941, 82-4 per cent. was transported hy 
rail, 14-8 per cent. by road, 2-7 per cent. by water, and 
0-1 per cent. by pipe-line. 

The fuel used in the 155 plants in operation dur.ny 
1941, in the production of the 164 million barrels 
finished cement and 163,629,000 barrels of clinker 
(unground cement) consisted of 6,831,825 short tons 
coal, 3,552,030 barrels (rather more than 149 millior 
U.S. gallons) of oil, and 54,208 million cub. ft. of natura! 
gas. Two plants used a certain amount of petroleum 
coke in addition to other fuels. The electricity used in 
the industry amounted to 3,644,456,000 kWh, of whicl 
52-8 per cent. was purchased and the remainder 
generated at the cement works. It is stated that the 
total productive capacity of the plants operating during 
1941, together with one which was temporarily out of 
production, amounted to 247,359,000 barrels per 
annum, so that the actual output for 1941, in spite of 
the considerable increase in consumption, was only 
66-3 per cent. of the rated capacity. 
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THE AIRGRAPH LETTER SerRvice.—The General Post 
Office has announced that upwards of 45 million Airgraph 
letters have been sent since the service was introduced 
16 months ago, and that the weekly average is 
now a million letters in each direction. An illustrated 
description of the processes involved in connection with 
the receipt, dispatch and delivery of Airgraph letters 
appeared in ENGINEERING, vol. 152, page 7, (1941). 


THe Visco ENGINEERING COMPANY, Limirep.—The 
purpose of the founders of the Visco Engineering Com- 
pany, Limited, Stafford-road, Croydon, when the firm 
was established 21 years ago, was to place on the English 
market the Visco air filter, which is claimed to have been 
the first all-metal air filter employing oil film-covered 


surfaces. The word Visco is derived from the viscous 
oil used. Many developments have occurred since 1921. 
Thus in 1924, the manufacture of cooling towers for 


power stations and industrial establishments was com- 
menced, in 1927 a ventilating department was opened, 
and in the following year a dust-collecting department. 
In 1931, the production of industrial vacuum cleaners 
was first put in hand, and in 1932 the firm’s rotating self- 
cleaning air filter was introduced. Other more recent 
developments include the “ Steelshell Forcedraft "’ water- 
cooling unit, the “ Sprayblast ” oil cooler and ozone- 
generating apparatus. 
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COKE RESEARCH. 


A GENERAL deterioration in the quality of the coke 


supplied to blast furnaces in this country, in 1918, 


made it necessary to provide over one million tons of | 


additional coke to produce the same quantity of pig 
iron as had been made in 1915. 
contained in the report of the Midland Coke Research 
Committee for 1941, which has just been 
being added that in view of the experience gained in 
the last war, the transmission to both makers and 
users of coke of information regarding any periodical 
and systematic changes in the quality of the fuel is 
a matter of great importance. To this end, the quar- 
terly and annual average values for moisture, ash, and 
|4-in. shatter index of 18 South Yorkshire cokes are 
reported to the Committee, and marked changes are 
nvestigated. Although some deterioration of quality 
has occurred in individual cokes, it is satisfactory to 
record that, while there has been an increase in the 
mean moisture figure of about 14 per cent., the mean 
ish contents and mean 1}-in. shatter indices, for the 
IS cokes, are substantially the same as they were in 
1937. In the report for 1939, it was shown that durain, 
ken from the same seam as the bright coal used, was 
. beneficial constituent in a coking mixture in amounts 
ip to 50 per cent. Tests have now been made to deter- 
mine the effect of blending, with bright coal, durain 
om other seams. Bright coal picked from each of 
the Silkstone, Parkgate and Barnsley seams was, in 
turn, blended with 25 per cent. of three durains, which 
liffered in hydrogen content from 5-5 per cent. to 
5:1 per cent., and in calorific value from 15,675 to 
14,915 B.Th.U. per pound (on the dry, mineral-matter 
free basis). No effect, due to the variation in quality of 
the durains, was disclosed by differences in the quality 
f the cokes produced. The quality of the coke made 
from the bright coal has been found to be proportional 
) the calorific value of the pure coal, but the improve- 
ment of quality of the coke made by blending bright 
al with durain is, however, not proportional to the 
lorific value of the durain. For coal this is 
onsidered to be of little importance, the calorific 
alue of durain does not usually differ much from that 
f the bright coal, but in a mixture of coals, in which 
may occur durains differing considerably in calorific 
value, correction may have to be applied if the 
ilorific value is used as an index of coking value. 
It is well known, the report continues, that supplies 
f coking slack in the Midland area are insufficient to 


a single 
since 


some 


meet all the present needs or the prospective future 
lemands for coke making. Several coke manufac- 
turers in the Midlands are, therefore, using Welsh 


oals to improve the quality of coke made from poor- 
juality Midland coals. Tests in an experimental coke 
ven have shown that Welsh coals, containing from 
15 per cent. to 20 per cent. of volatile matter, were 
the most satisfactory additions in the of a South 
Yorkshire coking slack of average quality. The Welsh 
oal had no adverse effect on the abradability of the 
resultant coke, but additions of 124 per cent. of the 
oal raised the 1}-in. shatter index of the coke by 
from 4 units to 5 units. A Derbyshire non-coking 
slack was found to require the addition of 40 per cent. 
t South Yorkshire coking coal to enable a non-abrad- 
able coke to be produced. The further addition to this 
blend of Welsh coal in amounts up to 15 per cent. 
was found to improve the l}-in. shatter index. This 
procedure, it is concluded, desirable, as it 
itilises the largest proportion of non-coking coal. 

A method has been devised for the rapid simultaneous 
determination of carbon, hydrogen, sulphur and chlo- 
rine in coal and coke. The method, which only requires 
about 60 minutes, is based on the combustion in oxygen 
of a sample of the fuel in an unpacked tube at 1,300 
deg. ( A silver helix is used to absorb the oxides 
of sulphur and of chlorine. The silver helix is 
weighed before and after the experiment and is 
treated successively in hot water and concentrated 
ammonia to remove the silver sulphate and silver 
chloride formed on its surface by the sulphur and 
chlorine present in the fuel sample. The carbon 
dioxide and water, resulting from the 
hydrogen present in the coal, are absorbed in soda- 
asbestos and anhydrone (magnesium perchlorate), 
respectively. The method employs simple apparatus 
and is suitable for routine use in works’ 
In the combustion and gasification section of the report 
it is stated that work has been carried out on the 
testing of charcoal for the manufacture of carbon | 
disulphide. It has been found that the critical air | 
blast (C.A.B.) test for reactivity provides a simple | 
measure of the suitability of the charcoal for this 
purpose. The research has indicated that for high | 
production, per retort and per day, the C.A.B. value | 
should be under 0-006. A low C.A.B. value in char- 
coal, it is stated, is only obtained when the maximum 
temperature of carbonisation is low, the volatile matter 
of such charcoals being relatively high. It is added 


case 


seems 


that it is not possible to produce cokes of such low 
'.A.B. value from coal. 


This statement is | 


issued, it | 


carbon and | 
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LABOUR NOTES. 


es sum expended, during the period, on the principal 


case benefits was 249,645/. ls. 5d. The total worth of 


| Steps are to be taken shortly to secure better use | | the union’s funds at June 30 was 4,680,614/. 10s. 10d. 


of the country’s manpower. The changes which it was | 
proposed to make, Mr. Lyttelton, the Minister of Pro- 
| duction, said last week, were justified only by the | 
harsh necessities of war, and, on the personal side, they 
involved inconvenience and hardship and the additional 
strain on morale which might often result from working 
in strange surroundings. We are nearing, he con- | 
tinued, the peak mobilisation of our labour. We 
could not, speaking broadly, get any further produc- 
tion from drafts of new labour into our munitions 
industries, nor could we expect an increase in produc- 
tion by the construction of new factories or plant. 
The peak of our production, however, had not been 


reached, and that must. be aimed at by making better | 


use of the labour and plant which we now had. 


There was a trend, the Minister continued, for heavy 
industries to develop near other heavy industries and 
light industries near other light industries, with the 
result that the balance of employment between men 
and women presented greater difficulties in some 
regions than in others. Departments were already 
studying transfers 
industries, but the Regional Boards would also suggest 
undertakings which were appropriate for transfer 
according to the plan. 
made to find places in the less heavily loaded districts 
to which firms could be transferred and in which they 
would be able to carry on under less congested con- 
ditions and in less direct competition with more vital 
industries. When the transfer was decided upon it 
would then be arranged for the firm’s plant and key 
personnel to be transferred, but the bulk of their labour 
would be left behind to be 
near their homes. 

A White Paper, issued last week, contains the text 
of a new fair-wages resolution which the Government 
has prepared in consultation with the British Em- 
ployers’ Confederation and the Trades Union Congress 
General Council. The most important of the proposed 
changes is that the employer is required to observe 
such conditions as have been established, for the trade 
or industry in his district, by representative machinery 
of negotiation or by arbitration. The employer is 
also specifically required to observe “* fair’ conditions 
of labour. Questions as to whether fair wages are 
being paid or not are to be reported to the Ministry of 
Labour and National Service and,’if not disposed of 
by negotiation, are to be referred to arbitration. The 
freedom of workpeople to belong to trade unions is to 


Commenting on the figures, the editor of the union’s 
Journal says :—“* This is, indeed, an excellent reserve ; 
but it must be regarded as a bulwark against the un- 
known future of the post-war period. Prudence must 
be the watchword, as the transitional period to be 
| faced between the curtailment of munitions manu- 
facture, that will inevitably follow almost immediately 
upon the termination of hostilities and the time that 
will of necessity elapse before peace-time industry is 
fully re-established, will undoubtedly present a serious 
problem for our unions and the nation.” 


‘ Any new order,” the writer continues, “‘ providing 
a fuller life for all—which it is our right to expect— 
however carefully planned, will not appear magically 
immediately war terminates, as re-settlement will be a 
lengthy process no matter what previous preparations 
are made. It has been said that the workers will be 
looked after during the transitional period, in just what 
form it has not been revealed. If it is by monetary 
grants while unemployed, however generous they may 


| be, such will not relieve our union from its constitutional 


of labour in relation to particular | 


Arrangements were also being | 


obligations to pay unemployment benefit within its 
capacity.” 


In September, the total membership of the Amal- 


|gamated Engineering Union increased from 675,686 


| to 685,177. 
| in recéipt of sick benefit increase 


re-directed to other work | 


lof the 


| separate application. 


During the month, the number of members 
ased from 5,121 to 5,446, 
and the number of superannuated members from 
13,009 to 13,023. The number of members in receipt 
of donation benefit increased from 162 to 175, while 
the total number of unemployed members decreased 
from 1,063 to 1,029. 

The claim of the Confederation of Shipbuilding and 
Engineering Unions for a substantial increase of wages 
is being discussed at a preliminary conference with the 
Shipbuilding Employers’ Federation at Carlisle to-day 
(Friday). It is stated in the October issue of the 
Amalgamated Engineering Union’s Journal that each 
three claims which the National Engineering 
Joint Trades Movement—of which the Amalgamated 
Engineering Union is an important unit—-has submitted 
for the consideration the Engineering and Allied 
Employers’ National Federation is the subject of a 
The order in which they are to 


; be dealt with is as follows :—(1) General application 


be recognised. 
The draft of the resolution is not to be submitted | 
to the House of Commons until the end of the war, as 


the position of Government contractors is governed 
at present by the Conditions of Employment and 
National Arbitration Order, 1940. It is considered 
to be desirable to have further experience of the ad- 
ministration of that Order before submitting the draft 
for the consideration of Parliament, and also to find 


for an all-round increase of lls. per week. (2) An 
increase equal to 334 per cent. of the base rates of all 
plain-time workers, (3) Restoration of pre-June 1931, 
conditions. 


The Minister of Labour and National Service has 
made an Essential Work Order for the electrical con- 
tracting industry. In important respects it differs 
from other Orders of the kind so as to maintain the 
mobility and flexibility of the industry on which both 


| the employers and the unions made strong representa- 


opportunities to consider what changes may be neces- | 
| war effort. The Minister, therefore, has power to give 


sary, in view of any future developments, with regard 
to the enforcement of industrial agreements. 


National Expenditure 
Government should set 


The Select Committee on 
recently proposed that the 
up a permanent committee, independent of Depart- 
ments and reporting to the War Cabinet, to estimate 
the best allocation of manpower between industry and 

|the Services and to examine the allocation between 
different classes of industry. In a White Paper issued 
last week, the Ministry of Labour and National Service 
describes the suggestion as impracticable. “* It raises,” 
the Ministry say, “a fundamental issue of Government 
policy and constitutional responsibility. The proper 
allocation of manpower is a vital part of the war effort. 
It is at present determined by the War Cabinet. The 
| proposed committee could not deal with the subject 
| without being supplied with this information. Its 
deliberations would create confusion and delay.” 


laboratories. | 


Under an award of the Industrial Court women 
clerks employed in railway workshops, who are doing 
| work, hitherto done by men, are to be paid the men’s 
|rates. In 1940,’ it was agreed between the National 
Union of Railwaymen and the companies that women 
replacing men in the workshops should have the men’s 
|rates, but it was left obscure whether the decision 
| applied to women clerks. 
| 
The half-yearly report of the Amalgamated En- 
gineering Union states that in the six months there 
| was an increase in the accumulated funds of the 
‘organisation amounting to 362,908/. 








15s. 6d., although ! 





tions. At the same time, it is pointed out, all necessary 
labour must be found for fulfilling important Govern- 
ment contracts and work essential to the success of the 


directions on the duration and situation of employment 
which may mean that workpeople must go to, or remain 
in, specified employments. 


Until such a direction is given, there will be no 
restriction under the Order regarding the work on which, 
or the place where, an employer may use his labour. 
The Order includes the usual provisions concerning the 
right of discharge from, and permission to leave, a 
scheduled undertaking; the treatment of cases of 
absenteeism ; tateness or indiscipline ; the procedure for 
appeals to local appeal boards, and the guarantee, 
subject to certain conditions, of a minimum wage. 


It was stated at a meeting in London last week of 
the national executive of the Mineworkers’ Federation 
that reports indicated that the prospect of “‘ bridging 
the gap” between the output of, and the demand for 
coal is now brighter. At the close of the conference 
Mr. Lawther, the President, said that the executive had 
endorsed the appeal of the Trades Union Congress 
General Council, and would work with that body in 
efforts to quicken production machinery in order to 
obtain the coal the nation needed. The executive had 
also agreed with the T.U.C. that men in the Forces, 
whatever the number, who could be released for work 
in the mines should be released to help to keep the 
target figures as high as possible. There had been, he 
added, an increase in output in recent weeks, and 
certain districts would receive an advance by way of 
bonus on their output because they had exceeded their 
target figures. 








ELECTRICAL ENGINEERS AND THE) 


POST-WAR PERIOD.* 
By Proressor C. L. Fortescue, 0.B.E., M.A. 
(Concluded from page 316.) 


By slightly altering the method of using the tidal 
energy so that the output of the barrage station 
during the middle three hours could be reduced, 
with a corresponding increase of output during the 
remainder of the cycle, the whole of the energy of a 
spring tide occurring at this inconvenient epoch might 
be absorbed. Even if this were not possible or if 
difficulties of regulation made it impracticable to 
absorb more than, say, one-half of the energy of the 
few such inconvenient tides as occur during the year, 
the wastage of energy would probably be far less than 
that resulting from the use of the secondary storage 
station. An output from the barrage station of at 
least 2,000 million kWh should therefore be obtainable 
with a saving of about 1} million tons of coal per 
annum, which represents the output of about 4,000 
miners working underground. 

The secondary storage station might possibly be 
justified as a peak-load station irrespective of the 
barrage scheme. Many peak-load coal stations are 
necessarily of low efficiency owing to the standby losses. 
The efficiency of the storage station also is not very 
high, and it is a matter for computation to determine 
whether it would lead to any appreciable saving of 
coal. It seems that, judged solely on economic grounds, 
its construction could not be justified. 

Provisional Orders were promoted recently for two 
hydro-electric schemes in the Highlands—the Cale- 
donian Power and the Grampian (Glen Affric) schemes 

but Parliament was unable to approve of either of 
them. The opposition to the Bills arose from the 
fear that local and other interests would be adversely 
affected and that the dams and power stations would 
impair the amenities of the glens. On the first of 
these objections, only those having an intimate know- 
ledge of the circumstances can express any opinions. 
But the second no one can accept who has seen hydro- 
electric installations in Switzerland, Sweden or else- 
where. The combined output of these two stations 
is apparently of the order of 500 million to 600 million 
kWh per annum, and is equivalent to a consumption 
of about 400,000 tons of coal per annum, that is, to 
the output of about 1,000 miners working underground. 
Considering the conditions of working underground 
and the disfigurement of the country caused by a coal 
mine of this output, it is impossible to avoid the con- 
clusion that those advancing the arguments with regard 
to hydro-electric installations impairing the amenities 
of the glens are sadly lacking in sense of proportion. 

The amount of coal used for domestic heating in 
Great Britain is estimated to be about 40 million tons 
per annum. Much of this is used very wastefully, 
and it is possible that an improvement in the efficiency 
of domestic heating apparatus might play a greater 
part in the conservation of coal than the development 
of the rather scanty sources of water power that are 
available. It would probably be impracticable to 
attempt to improve the efficiency of the old houses on 
an extensive scale; but in the new houses, flats and 
other large buildings that we are expecting to build 
in the decades following the war, economy of fuel may 
well be an all-important consideration. The use of 
electric power for space heating and for the supply of 
domestic hot water has had some justification in the 
past on account of its convenience and ease of control. 
If, in the future, the criterion becomes primarily that 
of coal consumption, a new situation may arise. 

The open coal fire is generally thought to have an 
efficiency of from 20 per cent. to 30 per cent., but closed 
stoves burning coke, anthracite or ordinary coal may, 
if well managed, deliver up to 60 per cent. of the energy 
of the fuel to the rooms in which they are installed. 
Central-heating systems—even for quite small houses 

will deliver up to 60 per cent. of the energy of the 
fuel to the house itself, and in large buildings over 
70 per cent. of the energy of the fuel may reach the 
water of the circulating system. If, further, thermal 
storage is used so that the boilers are running under 
substantially constant load for the whole 24 hours, 
this figure may be increased to nearly 80 per cent. 
Much of this energy may be dissipated in corridors 
and in rooms not in use, and the effective efficiency 
may be much below these figures. This is true, how- 
ever, of all water-circulating systems, and, in general, 
the heating of corridors and the partial heating of 
rooms not in use is a desirable feature. The efficiency 
of direct or indirect electric heating—expressed in 
terms of the energy of the coal burnt—can scarcely 
exceed 25 per cent. under ordinary conditions of 
generation. It seems, therefore, that if the saving of 
coal is, in fact, an over-riding consideration, electrical 
engineers will have to resign themselves to the almost | 








* Presidential address delivered to the Institution of 
Electrical Engineers on October 1, 1942. Abridged. 








complete elimination of electrical space heating and 
the greater part of domestic water heating by electrical 
methods, unless use can be made of the energy in the 
condensate from our power stations. ; 

The possibility of using the energy of the condensate 
has been frequently examined and, when planned in 


scale and industries requiring considerable quantities 
of process steam, the prospects are favourable. 
most practicable schemes become large-scale central- 
heating systems for whole districts, with electrical 
energy as a by-product, rather than electrical power 
Process steam for industry, space heating 
and hot water for domestic use are provided from the 
central system and electrical heating is used as a supple- 
mentary source in very cold weather and for the short- 
period heating of rooms only required occasionally. 
It is claimed that in an average industrial district this 
system would lead to a saving of the order of | ton of 
coal per person per annum. 

The fuel consumption for domestic cooking may also 


used, seem to consume approximately equal amounts, 
and both require less than any but the most modern 
multiple-purpose solid-fuel stoves. 
consume less than these when account is taken of the 
consumption over the whole year. 
has advantages and, if district heating can also be 
adopted, the ideal of the complete abolition of coal and 
ashes from domestic premises may be realised. 
other domestic services and for the production of 
mechanical power on the small domestic scale there is 
substantially no alternative to electricity, and there 
is every reason to hope that its use will increase. 

All work similar to that undertaken in our many 
research and development laboratories operating before 
the war will certainly be required, and probably much 


They may even 


The electric cooker 


problems if we are compelled to use indigenous products 
to any considerable extent in place of materials that in 
we have imported from other countries. 
Important though all this work is certain to be, I 
suggest that there are many much wider fields where 
highly organised investigations may be required. 
example, our exports will depend upon the extreme 
suitability of our products for their purpose. 
sumers’ ideas of what constitutes suitability for purpose 
are vaiied, and I suggest that extensive research into 
the psychological factors involved may be urgently 
The subject is a wide one, for some com- 
munities from whom we import are static in their 
requirements and are largely unaffected by super- 
ficialities fashionable one day and thought to be out of 
Sales to other communities may, how- 
ever, be almost wholly dependent on our being in the 
forefront as leaders of fashion. 
always be maintained, but often it may not be enough 
unless it is combined with those superficial qualities 
which are considered to render the articles up to date. 
I should not like to prescribe the precise form to be 
taken by research in this subject. 
study of the physical and political history of the con- 
suming communities, of their arts and crafts, of their 
general standard of living and, in particular, of the 
changes of their standard of living for which there is 
an articulate demand. 

It may well be also that engineers will be called upon 
to bring a realistic outlook to bear upon the question of 
costs of distribution and the function of advertising. 
The relative advantages of road and rail transport 
within Great Britain is another problem requiring a 
thorough investigation by engineers. 
aspects have to be considered. 
examination by investigators who do not appreciate 
both the scientific and practical possibilities of future 
developments is inadequate. 
| vices and agriculture provide similar fields—potash 

recovery, for example. 

This is not to suggest that much has not already been 
done in connection with all these and similar problems. 
But I do suggest that a full investigation by men having 
both a scjentific outlook and engineering experience may 

Though these subjects are not usually 
considered as coming within the scope of scientific 
research, I submit that the type of mind necessary for 
their solution is exactly that necessary for the investiga- 
tion of any abstruse physical or engineering problem. 
In each case a vast array of facts is available. 
required is the prime cause of the phenomena, and the 
laws—if definite laws there are 
These can only be found by minds capable of breaking 
away from accepted theories, of postulating new 
theories, testing them logically, and then using the new 
theories as a means of predicting the results of future 
experiments or future plans. 

All this—and perhaps much more of the same kind— 
may, I suggest, be added to the duties undertaken by 
research organisations before the war. 
will need to be on a national scale and can probably be 
undertaken only by some central organisation. 
too much a flight of fancy to suppose that we shall 


Intrinsic efficiency must 


It might involve a 


A merely statistical 


The public health ser- 


that are operative. 
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have, after the war, a National Research Institution or 
possibly an extended Department of Scientific ang 
Industrial Research which would be able to organise 
researches on such a scale, as well as to facilitate re 
searches on a smaller scale and to nurture research of 
a fundamental character ? 

The immediate post-war period is likely to present 
problems special to itself. Much has been written and 
spoken recently of the reconstruction as soon as possible 
after the war of houses and property damaged by 
enemy action and of providing additional living ac: ym. 
modation without delay. I suggest that what is likely 
to be of far greater importance is the mental and 
physical reconstruction of our population. Good as the 
health and morale of the people of this country are at 
the present time, it is useless to deny the fact that 
total war must take its toll in one way or another. 

A very difficult problem that will certainly arise 
during this period is that of dealing fairly as between 
those who, on the one hand, have been in the armed 
Forces and those who, on the other hand, have remained 
in industry. Both will have made their contributions 
to the war effort in different ways. It would be grossly 
unfair either to offer no opportunity to those in the 
armed Forces to enter industry until all those now in 
industry had been provided for, or to discharge large 
numbers now in industry in order to a¢cept all those 
now in the Forces who might wish for immediate de 
mobilisation. This problem will be a particularly 
pressing one among engineers, and is already a source 
of uneasiness both in the Forces and in industry; so 
much so, in fact, that it might well be a real contrib 
tion to our war effort for some plan to be drawn up and 
made generally knowneven now. Tentatively, I would 
suggest the possibility of all the younger men in industry 
(with a few exceptions on account of serious physica 
defects) being gradually drafted—after the war—into 
the different branches of the Forces for a perid of 2 years 
or 3 years of military duty, their places being taken by 
men of suitable qualifications now in the Forces. By 
the time the young men from industry have complete: 
these military duties, industry should be in a positior 
gradually to re-absorb them without serious disturb 
ance, and so all would have a fair chance. There ar 
obvious difficulties in carrying out this exchange, but 
a plan of this kind would go some way towards the 
solution of the problem. 

These speculations on the problems which may co: 
front engineers after the war have one assumption 
common to them all, namely, that it will be possible to 
exercise a conscious control over the operation ot 
economic forces within the country. Is such a thing 
possible ? Economists seem to speak uncertainly on 
this point. Some are wholehearted supporters of 


* planning.” And yet, writing as recently as last Apri! 
Professor Gustay Cassel, the well-known Swedis! 
economist, says : The idea that a well organised 


‘planned economy, perhaps eventually merging in a 
State dictatorship, excluding all private enterprises 
would entail a higher degree of efficiency is quit 
groundless : it is not only at variance with all historica 
experience, but also conflicts with the simplest insight 
into human psychology.” 

The position is very perplexing: On the one hand 
the policy of allowing economic forces to have unfettered 
sway is virtually a policy of “ every man for himself 
and the devil take the hindmost.”’ On the other hand, 
conscious control of economic forces becomes a policy 
* eventually merging in a State dictatorship.” Is there 
no middle road between these extremes ? It is widely 
held that economic forces should not be allowed to 
operate without control. Commercial law, the Factory 
Acts and many other Acts of Parliament, import and 
export subsidies and many forms of taxation, are 
attempts to control the operation of economic forces 
Can these not be carried still farther ? Parliament must 
obviously have the ultimate control of policy on these 
matters ; but is it the right body to thresh out the 
details of the complex problems that are involved ° 
An Economic General Staff has often been suggested, 
and as recently as last July, Sir William Beveridge made 
a strong plea for the formation of such a body. Might 
we not go even farther and establish a Supreme Council 
consisting of disinterested men of proved ability, to 
whom Parliament could give certain executive powers 
for the control of industry and to whom Parliament 
could turn for unbiased and unprejudiced advice (such 
a council being, like our judges, entirely devoid of 
political and commercial ties of any kind)? This is 
scarcely electrical engineering, but I see no reason why 
electrical engineers should not give it careful thought 
in the light of their own experience. 





THe INSTITUTION OF PRODUCTION ENGINEERS.—Tlhi 
annual general meeting of the Institution of Production 
Engineers which is to be held this afternoon, Friday 
October 23, at 3 p.m., at the Institution of Civil Engineer- 
Great George-street, London, 8.W.1, will also be thi 


| Institution’s 21st-birthday celebration meeting. The 


guest of honour will be the Minister of Production. 
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RAILWAY BEARING METALS. 





Fic. 13. AtLtoy IR, Zrxc, 0-625 per Cent. 
x 100, 


RAILWAY BEARING METALS: 


THEIR CONTROL AND RECOVERY.* |‘ 


By J. N. Brapuey, A.R.S.M., B.Sc., and 
De. Huen O’ Nery, M.Met. 


(Concluded from page 320.) 


THE operating temperature is apparently too low to 
cause any tinning of the bronze borings, and after the 
removal of the white-metal powder by sieving, they 
may be melted and ingotted. Some slight adulteration 
is inevitable, and this is shown by a rise in the anti- 
mony and tin contents of the recovered bronze. The 
increase in the antimony content seldom exceeds 
0-1 per cent. Recovered borings from the liquation 
process are tinned, and hence show a more marked 
difference in composition. Analyses of bronzes obtained 


from treatment of alloy 2R mixed borings, and also | 


from their liquated residues, are given in Table V. 
The reconversion of the whole of the white-metal 


a 
powder to ingot form is a matter of some difficulty | 


when other than easily fusible contaminants are pre- 
sent. Methods based on the agitation of the powder in 


a sealed drum heated above the liquidus do not give | 


complete reconversion, but the white metal recovered 
by this means is low in copper. By the indirect extru- 
sion of clean white-metal powder at 400 deg. C., about 
%) per cent. of the white metal may be obtained directly 
in ingot form. The remainder is obtained as a compact 


reject plug containing all the non-metallic impurities | 


and the oil residues. Such remainders would require 
a final smelting treatment. 
mend the extrusion method, as the temperature and 
pressures required are low, but its adoption has had to 
be postponed for the duration of the war. 

The difficulty inherent in all low-tempertures 
methods is due to the initial presence of oil, which is 
gradually concentrated as reconversion proceeds. 
complete recovery it is therefore essential to work at 
temperatures at which the oil has been largely destroyed, 
and this, in practice, necessitates about 800 deg. C. 
being reached. Owing to oxidation, it is not practicable 
to melt even the clean white-metal powder without the 


There is much to recom- | 


For | except in the case of liquated residues, and in both 


Fie. 15. Ativoy 1R, rrom DEFECTIVE 


Fie, 14. Zryc-Free ALiLoy IR. 


x 100. Zinc SuspecTep. x 120. 


BEARING. 


| vesicular, By this means 97 per cent. to 98 per cent. of | compression tests, perhaps due to CuSn needle frag- 
white metal may be obtained directly in ingot | mentation. Dry emery abrasion tests showed increased 
The remainder is present as shots of metal in | resistance to.wear with increase of copper, and in the 
the “ slag ” and, if desired, may be recovered by other | course of these trials it was found that variation of the 
means. | antimony had little effect. Our laboratory experiments 
In Table V analyses of No. 2R bearing metal, sepa-| (Table I, page 299, ante) indicated that increase of 
rated from shop consignments of clean mixed borings | copper at the expense of lead in alloy 2R increased the 
and liquated residues, are given. In general, the | static hardness, but not the resistance to creep, while 
increased copper content is the only appreciable change. | tests under a running steel wheel indicated that the 
It has been shown that it is practicable to effect a| higher copper content produced a slightly greater 
| clean separation of each constituent and to reconvert | resistance to wear. No hesitation was felt in per- 
| the whole of the bronze and at least 97 per cent. to| mitting the specification to be increased to 6 per 
| 98 per cent. of the white-metal powder to ingot form. | cent. copper, and it has been noticed that the 
| Charges in a fine state of division and also low in white | Indian Railway Standard Class 1 white metal performs 
| metal have always been very difficult to treat by any | satisfactorily at this same limit. Archbutt and Deeley 
also quote white metals containing about 70 per cent. 
|tin and 20 per cent. antimony, in which the copper 
| content reaches 11 per cent. An efficient process for 


form. 


TABLE V.—Products of Bradley Process. 




















Resting Metel(SR). | Bronae. | removing copper from white metal, when present in 
| undesirable amounts, would be valuable. At present 
| Ex Ex _____| it can be performed expensively, for alloy 2R, by holding 
Element. Clean Ex Li- = Ex Li- la melt at just above 320 deg Cc and removing the 
Specifi- | Mixed uated | Mix quated 7 a 

cation. | Bor- Resi- Bor- Resi- | copper-tin crystals by ladling. 3 
ings. dues. ings. dues. In the lead-base alloys, copper is generally limited 
to about 0-5 per cent. maximum (e.g., A.S.T.M. 
- ee i Specification B 67-38 for car and tender bearings) 
r .. «-f 58-60 | 60-0 | 60-2 8-1 12-4 pip aye oon Se , 
Aultmeny “9-10 | 9-7 8-8 0-3 0-9 | and in thin linings, W. J. Reardon reports that above 
ee pal < BK . a — this limit it causes brittleness and cracking. Archbutt 
Lens > - | 25° 26: | 3.6 3.3 | and Deeley, however, quote a bearing alloy containing 
Iron .. a - | . ~_ 0-2 } o-g | lead 60 per cent., tin 32 per cent., and antimony 3 per 
| Undetermined 7 al — | 0-4 cent., in which the copper reaches 5 per cent., and 











H. N. Bassett, in his book Bearing Metals and Alloys, 
states that in thick lead-base linings copper at 2 per 
cent. is commonly introduced to reduce segregation. 
The German Specification DIN 1703 for lead-base 
alloy WM10 allows a copper content of 1-5 + 0-3 per 
cent. Experiments made by Mr. E. Millington on the 
L.M.S. in 1923 showed that replacing 3 per cent. of 
| cases is within the limits required for economic renova- | the lead by copper introduced into the microstructure 
|tion. After completion of the preliminary work, the | ® copper-alloy needle constituent which reduced segre- 
| question of protection arose, and it was during the | gation, increased the Brinell number, and reduced the 
|search of patent literature that British Patent No. ductility. It was found that this alloy 3A showed cast- 
| 270,740 by A. Schwarz (now lapsed) was found. This | ing difficulties due to blow-holes. The pouring tempera- 





process dependent on liquation, and for such material 
| the method described is very well suited. The products 
| obtained can be judged from the analyses quoted, 
and while the components cannot be recovered quite 
unaltered in composition, the total change is small, 


use of fluxes, and, of many tried, the salt-sodium | process has many points in common with that described 
carbonate eutectic mixture has proved the most | above, but the two were arrived at quite independently. 
economical and efficient in use. It is without significant | Limits of Composition and Impurities.—Where 
attack on the white metal itself, and as it reacts | bearing metal is being recovered and renovated, it is 
exothermically with zinc and aluminium, effectively | important to know the economical limits of composition 
removes these metals if present in the white metal. | which will give good service. This becomes doubly 
The powder, when mixed with 4 per cent. flux, can be | important under war conditions, and the following 
directly melted to give bearing metal, and the operation | notes are offered in the hope that further information 
may be carried out in a melting pot or small rever- | may be recorded by those involved in this kind of work. 
beratory-type furnace. The most economical use of | The matter is also of theoretical interest, for nuclear 
the flux is obtained by stirring the white-metal powder effects due to impurities are being increasingly appre- 
into a bath of flux held in a melting pot. Successive | ciated in metallurgy. 7 
small amounts can be added in this way until the flux Copper.—During the reclamation of alloy 2R (60 per 
cover becomes too pasty for further additions. During | cent. tin) there is a tendency for copper to increase, 
these operations copious oil fumes are given off, and | and in recent years our limit for this element has been 
even when the whole charge is molten, flames from oil | raised from 3 per cent. maximum to 6 per cent. maxi- 
residues are evolved. It is not practicable to wait|mum. High copper contents in bearing alloys are 
until these have ceased and hence the “ slag” is rather reported to favour embrittlement at temperatures 
me approaching 200 deg. C., while it has been shown that 
copper up to 10 per cent. increased the mechanical 
strength, but induced brittleness of peculiar charac- 
teristics. ‘‘ Work-softening” defects appeared in 











* Paper presented before the Institute of Metals, at 
the Autumn Meeting in London, on Wednesday, Sep- 
tember 23, 1942. Abridged. 











ture, and particularly the mould temperature, may have 
an important effect on the microstructure of the 
copper-bearing lead alloy, for O. W. Ellis reports 
that if these are high, crystals of a copper-antimony 
alloy may form at the expense of the SnSb cuboids. 
Zinc.—Everybody appears to have been influenced 
by L. Archbutt’s observations that 0-032 per cent. 
zine (with 0-034 per cent. iron and 1-3 per cent. lead) 
in renovated alloy 1R modifies the external colour and 
internal cuboid structure of white metal. No suggestion 
was made that the mechanical properties were adversely 
influenced, and only 0-2 per cent. zinc caused a really 
significant change in the cuboids. A.S.T.M. Specifica- 
tion B 23-26 limits zinc and aluminium to “ none” 
and the German DIN 1703 imposes maxima of 0-05 per 
cent. for both. J. R. Freeman and P. F. Brandt 
found no adverse mechanical effect with zinc up to 
1 per cent. Our own experiments on alloy 1R (anti- 
mony 10-2, copper 3-8, lead 3-6, arsenic 0-1 per cent., 
iron and aluminium a trace), illustrated in Figs. 13 
and 14, on page 339, show that zinc can produce a 
“ modification ” of the microstructure, but the effect 
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diminishes on remelting. The greatest influence was| ‘¢*‘ ENGINEERING’’ ILLUSTRATED 
— 7 -095 . —_ she ; 
observed with 0-025 per cent. zinc, and when zine is PATENT RECORD. 
present in this critical amount, there is marked segre- — 7 noes : ne 
gation of the stellated cuboids, and metal cast from| ,ABSTRACTS OF SPECIFICATIONS RECENTL‘ 
380 deg. C. into chills at 200 deg. C. had the cuboids | , cunts enepehaay ates Santon et 
anti e nu of views given in pec ion ty + 
entirely supp pressed in the outer parts of the ingots. » eel an ani eters whee Gane mentioned, he 
A carriage ring with crazed white metal, examined Specification is not illustrated. 
in 1936, was found to satisfy the chemical specification | Where inventions are communicated from abroad, the 
for renovated alloy 1R (80 per cent. tin), but had the} Names, etc., of the Communicators are given in italics. 
cuboids strung together like vertebra (see Fig. 15, Copies v8 eections ard be Co Ly :~ Patent 
‘ . : : > : 7. ce Sales ranch, 5, Se m n uildings, 
on page 339), and was lacking in needle constituent. a seory-tene, Londin, W.C.2, orice Yo. enth. 
Similarly, another defective carriage bearing of reno- The dat the adverti ; 

) 7 e : . : 935 € le of the vertisement of the acceptance of a 
vated alloy 2R (60 per cent. tin), examined in 1935, Complete Specification is given after the abstract in 
contained cuboids strung together like dendrites and| each case, unless the Patent has been sealed, when the 
was lacking in CuSn needles. Analysis for zinc or other | “rd “ Sealed - py ba a 
: : ; iny Yee th may, at any time within fiwo mon rom € 
impurity was unfortunately not made at the time, and fate of the adverti bal af Gio auammiamne atta diamasiote 
the structures have not been satisfactorily explained. | Specification, give notice’ at the Patent Office of 
An L.M.S. service experiment with carriage bearings| opposition to 
of alloy 2R (60 per cent. tin) containing an addition| 9”0¥"48 mentioned in the Acts. 
of 0-15 per cent. zine, has shown that this amount 
does not impair normal running properties. In lead- 
base alloys, it appears that zinc contamination is 
neither desirable nor fatal. | Limited, of Cardonald, J. Rodger and T. Grant, of 

Cadmium.—As an intentional addition of about | Cardonald. (1 Fig.) November 25, 
1 per cent. to high-tin bearing metals (1N), this element | chest 10 has an inlet branch 11, an outlet branch 12 and 
is giving good results in L.M.S. Road-Motor Depart- 
ment engines. Like zine, it modifies the shape of the 
SnSb cuboids by indenting the sides and giving a slight | end of the inlet branch 11. 
star-shaped appearance. 
addition appears to modify the eutectic matrix. 

Aluminium.—There is but little danger of con- 





HYDRAULIC APPARATUS. 
544,824. High-Pressure Control Valve. 


carrying on its inner end a valve 16 which closes the inner 


ment to the valve 16, and operating within a cylinder 
19 which is clamped with a radial clearance in a cylindrical 
tamination of white metals with aluminium during | bore within the valve chest 10. The cylinder 19 is held 
renovation, owing to the difficulty of making this metal | against rotation by a stop pin. The surfaces of contact 
dissolve in the bearing alloys. Laboratory experiments | between the cylinder 19 and the valve chest 10 are ground 
made by adding 0-2 per cent. aluminium to various | together in the valve assembling operation. A pressure- 
white metals show that, like zinc, it may produce 
modifications in the cuboid structure. Thus, with 
alloy IN (85 per cent. tin) the cuboids appear fewer 
in number and segregate more readily, 4s though the 
aluminium is influencing the antimony. Alloys IR 
and 2R show the same effect, but in the lead-base 
material 3R, while the cuboids still tend to segregate, 
the eutectic groynd-mass undergoes the well-known 
modification effects. Contamination with aluminium | |. 
makes the alloys more sluggish during casting—an effect | } 

also observed in steels containing aluminium additions. 
While it is stated that zinc and aluminium can be 
easily removed from white metal by oxidation with 
air or steam, this method is unsatisfactory owing to| quia supply passage 26 permits fluid under pressure to 
the large quantities of dross formed. It has been pass from the inlet 11 to the cylinder 19 through a control 
found that a simple method to achieve their removal valve 28, and an exhaust passage 29 leads from the inner 

without undue loss is to agitate the liquid white metal | .1.4 of the cylinder 19 through & contrel valve, not seca 

mechanically or by means of air under ® flux cover of in the illustration. The valve 28 is operated from the 
the eutectic salt-sodium carbonate mixture. By this| main valve operating screw 31 through a spring-loaded 

means ()-2 per cent. zinc or aluminium can be removed lever pivoted at 35 and having an end pad 36 which, when 

at the Ne gos of not more than 3 per cent. to 4 per the screw 31 is run back to the open position, is deflected | 
cont. white metal. , ‘ by a collar on the inner end of the screw so that the 

Lead.—For heavy duty, the higher-tin white metals valve 28 is opened and pressure builds up by leakage 

have their a apd undermined if the lead content| within the cylinder 19 behind the piston 18. To effect | 
exceeds about 0°25 per cent. Beyond this stage, a a quick closure of the main valve 16, the exhaust-control 
network (see Fig. 3, page 299, ante) of the easily valve is opened to connect the cylinder to exhaust, where- 

fusible lead-tin eutectic ’ permeates the matrix and upon the main valve is closed by the piston 18. (Accepted | 
facilitates disintegration and smearing during over- April 29, 1942.) 
heating. Certain locomotive big-end bearings gave 
considerable trouble in 1933 due to exfoliation when 
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alloy 1R (80 per cent. tin) was used, but this was| 545,477. Friction Clutch. Borg and Beck Company, 
eured by replacement with the low-lead alloy No. 1N.| Limited, of Leamington Spa, and L. P. Godfrey, of | 


A study has been made of seven alloys, commencing Leamington Spa. (3 Figs.) January 27, 1941.—The 
with the 85 per cent. tin material No. IN (Table I), | invention is a friction clutch of the type in which two | 
and increasing the lead up to 2-8 per cent. by replacing | driven discs are arranged between a fly wheel and a 
tin. The result was to raise the CuSn precipitation | pressure plate, with an intermediate driving plate between | 
temperature to 371 deg. C.; the cuboid precipitation | the two driven plates. The clutch is mounted on a/| 
point dropped to 256-5 deg. C., while the freezing | flywheel formed with a flat annular face 11 to engage | 
temperature of the matrix dropped to 234 deg. C.| with one of the driven plates, and is reduced in thickness 
The so-called lead-tin “eutectic ” appeared first at | around such face to form a step 12. The cover plate | 
183 deg. C., but in the last five alloys it froze at | of the clutch comprises an annular disc portion 14 and | 
185 deg. C. These increases of lead content caused an | a substantially cylindrical wall 15, which is interrupted 
increase in Brinell hardness number from 28 to 32. to form a circumferential series of openings 16 separated | 

Arsenic.—In high-tin alloys the A.S.T.M. specifica- | by legs. The ends of the legs engage the step 12 on the 
tions permit 0-10 per cent. arsenic, but on the L.M.S. | flywheel to locate the cover plate radially, and it is | 
no occasion has arisen to determine a limit for this | secured in position by bolts passing into threaded holes 
element. In high-tin alloys it hardens the cuboids.|in the flywheel. A driven shaft is splined into a cup-| 
For lead-base alloys there is every indication that it | shaped carrier member 22 having a spigot 23 piloted in 
confers valuable properties, so that 1 per cent. is| the flywheel centre, and on the carrier 22 are splined 
introduced in the No. 3 alloy of the Canadian National | two driven plates 24 and 25, between which is mounted | 
Railways, while the new lead-base bearing metal | the intermediate plate 26. The pressure plate 27 is | 
devised by A. J. Phillips, A. A. Smith, and P. A. | formed with six bosses 28, extending axially through slots 
Beck contains antimony 12-5 per cent., tin 0-75 per|in the cover plate, these bosses serving both to locate | 
cent., and arsenic 3-0 per cent. the pressure plate radially and circumferentially and also 

Iron.—For high-tin bearing metals we limit the iron|to provide for the connection thereto of the release 
to 0-10 per cent. to prevent the formation of any hard | levers 31. The latter are pivoted in bearings on the 
compounds. For the lead-base alloys, however, there | exterior of the cover plate, and have radially extending 
is a suggestion that with 0-2 per cent. iron, segregation | arms which engage the under surfaces of pads 34 se- 
can be controlled. |eured to the end surfaces of the bosses 28. The inner 
ends of the release levers co-operate with a release 
bearing 36 in the usual manner. The edge of the inter- | 

SPECIAL Notice: Goops ror Export.—The fact that | mediate plate 26 is notched at 37 to accommodate the | 
goods made of raw materials in short supply, owing to | legs of the cover plate so that the two parts are sub- 
war conditions, are advertised in ENGINEERING should | stantially incapable of relative turning movement. Some 
not be taken as an indication that they are necessarily | of the bolts which secure the cover plate to the flywheel 
pass across the openings in the cover plate, and through 








available for export. 





grant of a Patent on any of aad 


Cockburns, 
1940.—The valve | 
a detachable cover 13 through which passes a spindle 15 | 


Secured on the spindle 15 is | 
In lead-base alloys, a small | a valve-control piston 18, for giving quick closing move- | 


| centrifugal pump. 


slots in the intermediate plate 26. The clutch is engaged 
by a series of springs 41 housed in sockets mounted on 
the cover plate, and bearing on the pressure plate 27 
so that they urge the whole series of plates towar:\s the 
flywheel. When the clutch is released, the pressure 
plate 27 is drawn back by the release levers 31 to remove 
| the engaging pressure from the clutch, and the inter. 
mediate plate 26 is urged away from the flywheel by q 
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number of springs mounted on posts passing within the 
openings 16 in the cover plate, each post having a head 
abutting against the step on the flywheel. Adjustable 
stops limit the movement of the intermediate plate 26 
away from the flywheel. The release levers 31 are held 
in contact with the pads 34 and the release bearing 36 


by U-shaped springs 48 and secondary U-shaped 
springs 49. (Accepted May 28, 1942.) 
PUMPS. 
545,345. Centrifugal Pump Construction. Hayward, 


Tyler and Company, Limited, of Luton, and G. P. E. 
Howard, of Amersham. (3 Figs.) May 5, 1941.—The 
invention is a simplified form of construction of a 
The casing 1 contains loosely and 
consecutively assembled parts of the pump, which are 
held together by axial pressure, the casing acting as a 
support for the thrust. The outermost of these loosely 


assembled parts consists of an outlet and bearing housing 
2, which slides into the open-ended casing 1. 


An annular 
bolster 3 rests on a shoulder on the outlet 2 and an 














anchoring ring 5 is secured in the casing 1 by shear- 
screws. A set of thrust bolts 6 are then screwed through 
tapped holes in the ring and tightened up against the 
bolster, which merely forms a pressure-tight joint at the 
end of the pressure part of the pump by compressing 4 
gasket 8. A flanged connecting piece 9 is placed in 
position on the end of the outlet 2, the thrust bolts 6 
| Passing through registering holes in the flange, which is 
| then held down by nuts. The connector 9 is threaded to 
take the delivery pipe. Where the material available 
in the anchoring member 5 is limited by available spa: 
the additional strength obtained by eliminating the 
necessity for two separate sets of tapped holes is of 
value. (Accepted May 20, 1942.) 
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DETERMINING COUNTER- 

BALANCING EFFECTS BY 

RAIL -STRESS MEASURE- 
MENTS. 


(Continued from page 304.) 


Exuiné No. 2513 is so closely similar to the other 
J-A class engine, No. 2565, that a separate leading- 
dimension diagram is not necessary. The axles 
of the trailing driver and trailing truck are in this 
case only LO ft. apart, making the overall wheelbase 
of the engine 36 ft. 5 in. instead of 37 ft. 3 in., as 
in No. 2565. Table 1, page 302, ante, shows that the 
engine weight is thereby unaltered, but that the 
tender is heavier; and the overall length of the 


Fig.14. ENGINE No.6O2 pinot 
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Fig. 14, on this page, gives the leading dimensions | were about 62 ft. 6 in. in overall length, mounted 
| of the Pacific locomotive, No. 602, which is about | on four-wheeled bogie trucks, and had wheels 37 in. 
| the same overall length as the Mikados, but con-|in diameter. The complete train, representing 

siderably heavier. Although the total load on the | 340 tons behind the tender, consisted of the vehicles 
coupled wheels is smaller, the load per axle is| listed in Table VII, on page 342. The complete 
| greater than in the case of the 2-8-2 engines, and | train, it should be noted, was not utilised for every 
the considerably heavier tender is carried on twelve test run. For some tests the train was reduced to 
wheels. The heavy load on the trailing truck is|enable higher maximum speeds to be attained ; 
partly accounted for by the engine being fitted with | and, as the trials proceeded, a few of the cars had 
a Franklin booster, having a tractive effort of | to be dispensed with, as they had developed skid 
13,100 Ib. which, with the 51,500 Ib. ascribed to | flats due to faulty and excessive braking. 

the main engine, provides a total tractive effort) In deciding upon a location for the tests, considera- 
of 64,600-Ib. The boiler pressure is 260 lb. per | tion had to be given to a number of factors, pro- 
square inch and the grate, 70-3 sq. ft. in area, is|minent among which was the necessity for running 
| fed by a standard BK-type stoker. The superheater | the locomotives on rails of 110 lb. per yard. This is 
area of 2,040 sq. ft. is additional to 4,293 sq. ft.| the lightest section now generally used in high- 
of other heating surface. Some time before the | speed main-line service on the C. and N.W. Railway, 
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and might be expected, on that account, to exhibit 
the greatest practicable range of counterbalance 
leffects. It was also desirable to make the tests 
on single track so as to avoid differences in rail 
support under the two sides of the locomotive, such 
as commonly occur when ballast is carried across 
the 6-ft. way between adjacent tracks. The 





° My 9 As 4 Ps | selected track had to be free from interference by 
" | 19+ 19 | | other traffic, and graded, aligned and maintained 

' H so as to permit of high-speed running. The investi- 

| a | 7 | dd | S's * @ gators were fortunate in having at their disposal 


|a length of single-track main line between Har- 
| vard, Illinois, and Janesville, Wisconsin, which 
fulfilled these requirements perfectly. Near Law- 
rence, Illinois, a seldom-used siding was available 
ie |on which the testing instruments and staff could 
| be accommodated, and the test runs were made at 
|this site, starting from Sharon and terminating 
near Harvard. The almost perfect nature of the 
. track is evident from Fig. 15, on this page, where the 
' — += a | profile diagram shows about 3 miles of 0-6-per cent. 
| | | Wik | | | down grade for accelerating the train and a 3-mile 

i H ; | level length up to and just beyond the test site, 
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tender is correspondingly longer by 6 ft. It is 
equipped with a slope-sheet coal pusher, a Stan- 
dard-type stoker being fitted on the engine. The 
driving-wheel diameters of No. 2513, as tested, | 
were 62-94 in., but no precise measurements of 
out-of-roundness were made because new tyres 
had been fitted only a short time before the tests 
and the variation from true circularity was observed | 
to be negligibly small. The counterbalancing | 
data, given in Table V, on page 342, are computed | 
from shop records, no special measurements of re- 
volving and balance masses having been taken. | 
With 2,221 Ib. of reciprocating parts per side, a| 
16-in. main crank, no eccentric crank, and seven- | 
eighths of the big ends balanced, the counter- | 
balance data are in all respects very much the same | 
as those presented in Table III, page 303, ante, for | 
engine No. 2565. 


driving-wheel diameter at the time of the tests was 


L se hinlessiaelen0'espkpnler1'bles'ohapiglertslegols long "gol | The rails at the test site were flat-bottomed, 
» © 6 @ @ © €& 6&@ oe 


| described as RA-A 10020 section, laid in 39-ft. 

—"aeaxmmc” —=_| lengths joined by two-bolt fishplates, with the joints 

tests, this engine was equipped with light-weight | in opposite rails staggered about 19 ft. 6 in. apart. 
rods and reciprocating parts, the weight of the | They were rolled in 1936 by the Illinois Steel Com- 
latter being 1,779 lb. per side. It was re-balanced| pany and were in very good condition, being 
for high-speed operation on the basis of seven-| relatively little worn, as is evident from Fig. 16, 





eighths of the weight of the big end, the main crank | which shows the comparison between the new 


radius bemg 14 in. Baker valve gear, incorporat-|and the actual rail sections. The section when 
ing an eccentric crank, is fitted and the actual|new is shown by the dotted line and the actual 
| section by the full line. The formation at the site 
75-12 in. The tyres were new, and there was| was on an embankment, about 10 ft. high, and the 


negligible variation from true circularity. The | ballast consisted of river gravel to a depth of at 


counterbalancing data, given in Table VI, on| least 12 in. under the sleepers. The sleepers, of 
page 342, are in accordance with the instructions | treated hardwood, were all in good condition, and 


issued to the shop when the rebalancing was done. | carried the rails on 7 in. by 10 in. tie-plates, impart- 


In order to simulate service conditions as accu- | ing a | : 40 cant to the rails. 


rately as practicable, and to provide braking force| The immediate objective of the trials—to compare 
to assist the retardation of the locomotives, they were | the overbalance “ hammer-blows ” delivered to the 
provided with a train consisting of up to seven | rails by the different locomotives described earlier— 
passenger coaches and a caboose. The coaches| was achieved by means of magnetic strain gauges 
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Car No 


4,073 
4,032 
4,086 
4,077 
4,055 
4,053 
4,071 
10,740 
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Rear Driver 


mounted longitudinally under the centre of the rail 
foot so as to measure bending stresses in the base, 
in the direction parallel to the length of the rail. 
Twenty-two of these gauges were used simultane- 
ously, eleven on each rail, located in consecutive 
spaces between sleepers, and directly opposite to 
each other except that it was necessary to avoid 
placing one gauge at the rail end so close to the rail 
joints that stress measurements would have been 
unduly affected by impacts of the wheels on the 


rails. 
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(a + b) Wr (a + 6) Wr (a + 6) Wala + d) Wr (a +6) | Wrla + 6) Wr (a +6) | Wria + 
61-410 12,341 71 63-060 23,305 21 62-700 12,613 wi 61-41 12.44 , 
66-970 13,059 605 69-630 42,126 404 68-810 27,799 164 | 66-97 10,083 
735 76-630 56.323 
H4-142 25,400 1,711 71-212 121,844 605 66-706 40,412 i65 63-907 2 4 
| 62-625 10-048 
645 tat) 
0 24 
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TABLE VI. COUNTERBALANCE DATA: ENGINE NO. 602. 
Rear Driver Main Driver Front Driver 
(a bh) Wrila bh) Wr ( h Wala b) Ww, (a” b) W (a b) Wr (a b) Wr h 
62-937 13.217 612 62-531 38,269 210 62-47 13,1 
69-625 16,431 665 69-344 46,114 | 227 68-95 15.4 
640 77-344 49,500 j 
107 ) uo 8.085 137 a6 O06 lle 
6-475 20 848 > O24 70-587 142.868 137 a6 O86 | 11.006 $337 65-826 2A,7 
} 
62-688 63-062 
2.279 $5 
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va ) 4 Pp 
/ 2,407 626 \ 
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TABLE VIII.—Measvcrep RAIL DEPRESSIONS (LN.). 
Weight, East Rail West Rail 
Lb. ' 
Rear Driver Wheel No. 2, Rear Driver Wheel No. 2 
104,400 Sleeper No Engine Passenger Difference Engine Passenger Difference 
98,140 No. 2517 Coach No. 4073 4 No. 2517 Coach No. 4073 
113,500 
111,200 - — 
ae 29 0-19 0-12 0-07 0-22 0-10 0-12 
ae uw 0-18 0-12 0-06 o-2 0-08 o-1: 
104,400 > , @ = 
38,280 31 0-15 0-11 0O-O4 0-17 0-10 0-07 
"ae < b2 0-23 O-ll o-tz O-17 om O-07 
Total 766,200 33 0-22 O-1l O-1l O-18 O-i4 0-04 
M4 0-19 0-10 o-oo 0o-17 o-il O-06 ' 
es) 0-17 o-tl 0-06 o-1 o-o98 0-06 
$6 O-15 0-09 0-06 0-18 0-09 0-09 
7 0-14 0-10 o-O4 0-16 0-09 0-07 
ta 0-16 oO-lW 0-06 0-19 0-10 0-09 
a] 0-19 0-13 0-06 0-16 0-09 0-07 
40 O-ls 0-10 0-05 
Average 0-179 0-109 0-070 0-175 0-099 0-076 


The disposition of the gauges is shown by 


Fig. 17, on page 341, from which it will be apparent 
that the length of track occupied by gauges on 
both rails is a little over 14 ft., while the lengths 
fitted on the east and west rails are 15 ft. 6} in. 


' 


and 15 ft 


direction of the 


test 


runs. 


| 


It 


may 


be 


. 8} in., respectively. The arrow shows the 


inferred 


that, since the driving-wheel diameters of the 
Mikado engines ranged from 60-75 in. to 62-94 in., 
corresponding to a range of 15-8 ft. to 16-5 ft. 


in circumference, it is just possible that the maxi- | 


mum and minimum hammer blow on each side 
This possi- 


not be recorded 


may 


at 


every 


run. 








bility is enhanced for the Pacific engine, having 
driving wheels of 75-12 in. diameter, that is, 
19-6 ft. circumference. If several runs are made, 
however, there is a high probability that maxima 
and minima will be recorded on both rails. It 
may be noted, also, that, since the hammer blows 
are about 90 deg. (or 270 deg.) apart on the two 
sides of every engine, representing a maximum 
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forward travel of about 12 ft. for the Mikados and 
15 ft. for the Pacific, the maximum overbalance 
effect must occur for every run on either one rail 
or the other within the length fitted with gauges. 

It will be evident, however, that the probability 
of the maximum or minimum hammer blows being 
delivered precisely above a gauge is remote. With 
the intention of permitting some judgment of this 
factor to be made and allowed for in the subsequent 
inalysis of the stress records, photographs were 
taken throughout the tests, both by a high-speed 
shutter camera, and by high-speed cinematography, 
to determine the position of the balance weight as 
each driving wheel passed each gauge during each 
run. 

With no more than the 22 strain gauges available, 
it was not possible to analyse fully the effects of 


30 40 so 60 70 
Steves at Base of Rail ... 1000 Ub. per Sq. Inch 


380 90 


unbalanced forces on the locomotives. In addition 
to vertical bending, for example, the rail is subject, 
under the wheel, to varying degrees of lateral 
bending as well as eccentric loading, which tend to 
make the stresses at one or the other edge of the 
rail base greater than those at the centre line. The 
rail stresses generally, moreover, are influenced by 
the condition of the track, these effects being the 
more marked if any considerable degree of freedom 
exists among the components embodying the rail- 
soleplate-sleeper assembly. In order to obviate 
such indeterminate variables as far as possible, 
metal shims were fitted between the rail and plates 
over a length of 55 sleepers, including the test 
length and extending beyond each end of it. By 
this means, play between the rail and its supports 
was eliminated, and both rails were adjusted to a 


| nearly perfect uniformity of surface. This uni- 

formity was, of course, disturbed temporarily by 
the passage of the test train to a degree that must 
have varied with the speed of travel; but the best 
idea of this actual profile under test conditions that 
could practically be gained was obtained by observ- 
ing the level of the rail surface above each successive 
sleeper with a rear driving wheel of an engine 
stationed directly over the sleeper at the time. 
Fig. 18, annexed, shows for comparison the rail 
profiles over the gauged length when loaded in the 
above manner and as originally shimmed to level 
without load. The top of the unloaded rail at 
the centre line of sleeper No. 29 was taken as the 
datum. The curves in Fig. 18 show the levels, 
in decimals of an inch, above and below this datum, 
| the curves marked a giving the readings with no 
| load on the rail, and those marked 6, the readings 
| with the rear driving wheels of engine No. 2517 on 
|the rail. The upper curves are those for the east 
|rail and the lower pair, those for the west rail. 
| Similar elevations were measured with one wheel 
|of a passenger coach stationed above each in- 
| dividual chair-plate. Values were thus derived 
|for the average rail depressions under two widely 
different loadings, and they served as a basis for 
computing the modulus w of elastic deformation of 
the rail support, which was subsequently used in 
evaluating rail stresses on the assumption that the 
rail behaves like a continuous beam on an elastic 
support. 

Table VIII, opposite, gives the measured rail 
depressions for the two rails under the light load 
of coach No. 4073 (approximately 13,050 lb. per 
wheel) and under the heavy load of engine No. 
| 2517 (approximately 29,000 lb. per trailing coupled 
| wheel). Although the disparities among individual 
| readings are considerable, the averages are in satis- 
factory concordance, and the mean value of 0-073 
in. may be taken as the difference in rail depression 
| due to the light and heavy loading. The two curves 
|a and 6, in Fig. 19, on this page, represent the 
| calculated rail depressions, over a range of assumed 
| values of the track modulus u, for the coach wheel 
| and the engine rear driving wheel, respectively. The 
measured mean difference of rail depression, 0-073 
| in., is seen to correspond to a value of 3,000 for u ; 
| the limits of experimental accuracy, represented 
| by the range from 2,760 to 3,240 for the west and 
| east rails, respectively, being + 8 per cent. Judged 
by other determinations, 3,000 is rather a high 
| value for u and it may have been somewhat influ- 
enced by the low temperature (9 deg. F.) prevailing 
| when the depressions were measured. Since, how- 
ever, the road bed did not appear to be frozen to a 
'marked extent, and since the value of the track 
modulus does not greatly affect bending stresses 
in the rails in the absence of resonant vibration, the 
value u = 3,000 was used in calculating rail stresses, 
| under various conditions of wheel load, spacing and 
| overbalance force, for comparison with the stresses 
| experimentally determined by the magnetic strain 
| gauges. 

The magnetic strain gauge employed for stress 
measurement comprises two elements which are 
| screwed to the rail at a gauge length of 2-25 in. 
apart. One element is an electromagnet with a 
U-shaped core: the other is an armature con- 
structed so that a definite air gap can be provided 
| between the two elements. Alternating current at 
| 2,000 cycles per second passes through the winding 
of the electromagnet and the reluctance offered to 
it is markedly affected by the width of the air gap 
when the gap is small, thus permitting changes in 
the gauge length between the two elements of the 
gauge to be measured in terms of resistance to the 
alternating current. To increase sensitivity, and 
to enable very rapid fluctuations of gauge length 
to be recorded, the gauge winding is included in 
a Wheatstone bridge circuit, the out-of-balance 
current of which operates an optical oscillograph 
with photographic recording. 

Before being used for the track tests, each strain 
gauge was calibrated by observing the oscillograph 
deflections corresponding to known increments in 
size of the air gap, the instruments being mounted 
for this purpose in a specially designed calibrat- 
ing stand. Such variations in the air gap are 
readily translated into stress in the rail, on the 
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“ quality control.” Classification by attributes, or, | namely, “averages of samples of size n drawn 


modulus of steel and 2-25 in. for the gauge length | in other words, dividing a product into ‘* defective” | from a non-normal population approach normal 


of the instrument. 


axis than the under surface of the rail foot. 


is present. 


in the rail. 
pressive stresses can be recorded. A 


account. 


on 0-001 mm. change of air gap 


452 lb. per square inch at the base of the rail. 


of stress. 


of deflection to 


of analysing the oscillograph records. 
(To be continued.) 
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An Engineer's Manual of Statistical Methods. By 
COLONEL LesLie E. Simon. New York: John Wiley 
and Sons, Incorporated. London: Chapman and Hall, 
Limited. [Price i6s. 6d. net). 

THE publication of Colonel Simon’s book satisfies 
an urgent need at an opportune moment. During 
the past ten to fifteen years, a few workers in 
British manufacturing industries have been utilising 
methods based on statistical theory to assist the 
judgment of data, and to guide the action taken to 
improve the quality of production, and to reduce 
its cost. They have called attention to the value of 
the methods and to the ease with which they can be 
introduced, but it is only under the stress of war 
that the subject has received the attention it 
deserves. 

The methods are based mainly on the work of 
British statisticians, and their application has been 
inspired by their effective use in agricultural re- 
search ; for example, by the work of the late W. S. 
Gossett (“Student”) and of Professor R. A. 
Fisher. The methods were introduced in one or two 
British industries in a modest manner between 1924 
and 1927 at about the same time that Dr. W. A. 
Shewhart and his colleagues were introducing them 
on a considerable scale in the United States telephone 
industry. To the latter is due the introduction of 
the ‘“‘control chart,’ which is the basis of that 
elementary application of statistics now becoming 
known as “quality control.” There is evidence 
that this practice has spread more rapidly in the 
United States than in Britain, although relatively 
few organisations have adopted the methods on an 
appreciable scale. The methods described in this 
book follow the control chart procedure and Colonel 
Simon acknowledges his debt to Dr. Shewhart. 
It is interesting that he deals first with data derived 
from the classification. by attributes and then 
proceeds to deal with the measurement of variables ; 
in each of these cases he first describes the methods 
used for the final inspection of finished products 
and then the methods applied to inspection during 
processing, which are the essential features of 


A further small allowance is and “ effective,” is the best medium for introducing 
necessary to take account of the fact that, when 
the gauge is fastened in position on the rail foot, necessary to use statistical measures which are new 
the centre of the air gap (as indicated in Fig. 16, 
on page 341) is a little farther from the neutral 
It is 
convenient, in use, to adjust the resistances in the 
bridge circuit so that a certain amount of unbalance 
Under this condition, a deflection of the 
oscillograph galvanometer corresponds to the null 
position of the gauge air gap, that is, to zero stress 
By this means, both tensfle and com- 
necessary 
precaution is to ensure that secondary rail stresses 
associated with temperature changes are taken into 
This was done, for every gauge after 
every run of a test locomotive, by recording a 
‘* zero "’-stress reference value for the unloaded rail. 
A typical calibration curve for a magnetic strain 
gauge is reproduced in Fig. 20, on page 343, where 
it will be seen that a galvanometer deflection of 
23 mm. corresponds to the zero-stress setting of the 
gauge. The stress at the foot of the rail is based 
525 Ib. per 
square inch stress at the centre of the air gap, or 
The 
relation between stress and deflection is not linear, 
but is approximately so over the working range 
Incidentally, one of the useful features 
of the preliminary offsetting of the bridge balance 
(indicated at a) is that it enables the working range 
be selected so that the stress- 
deflection characteristic is sensitive and free from 
critical changes that would greatly add to the labour 


‘is practically never met in industry, and conse- | 


” 


distribution as n increases. Experience shows, 
however, that the test data for a high proportion 
of practical cases approach sufficiently closely to 
to them, or to describe the methods by which they | normal for the distribution of averages of small 
are calculated. The treatment of the subject also | samples, say, four specimens, to be assumed ag 
suggests that Colonel Simon’s interest has been | normal without serious error. Lack of approach 
more with the application of statistical methods to | to normality should not be over-emphasised when 
inspection than to their use during production as | dealing with such parameters as average value and 
an aid to efficiency. standard deviation, which utilise all the availab|. 
data in their computation, but more care is certainly 
necessary in the case of parameters such as range. 
where all the data available are not used in deter. 
mining the value of that parameter. It is an 
omission, therefore, in the comments on range, on 
page 139, not to refer to this feature of the para. 
meter range. The fact that probability values, 
associated with certain multiples of the standard 
deviation which are strictly applicable to the 
“normal” distribution, are not so strictly appli 
cable to distributions met with in practice, is rarel) 
of great importance, or likely seriously to diminish 
the utility of the control chart system. 


statistical concepts to engineers because it is not 


The first two chapters form an admirable intro- 
duction, and the references to the frailties of human 
judgment, and the correcting influence on judgment 
provided by a scale of probability, are fundamental. 
The scheme dealt with in Chapter 3 as the ‘‘grand- 
lot scheme ” appears to be Colonel Simon’s own, 
but, as he indicates, it follows control chart tech- 
nique, and in some places the recommendations 
made require the existence of statistical stability. 
It is important that the engineer should not fail to 
recognise where this is so; for example, when using 
the simple rules given for estimating the sample 
size necessary to differentiate between lots having 
some desired difference in quality. The size of 
sample determined by Figs. 3.2 and 3.3 would be 
a poor guide in the absence of manufacturing 
stability in the quality of the product. 


Pages 100-132 may prove difficult to many engi 
neers, but this should not deter them from putting 
into practice the principles so clearly stated in 
Chapters 1-7 and appendices A, C and D. (With 
regard to the limits for range, given in Appendix (, 
more recent work of Dr. E. S. Pearson, in Biv 
metrika, vol. 32, 1942, makes it possible to complet: 
Table C2, on page 206, to conform with Table (|, 
on page 205. Pearson's data are incorporated in 
B.S. 600R-1942, Tables 13 and 13a.) It is recom 
mended that these appendices be read initially, 
even though their import is not then fully realised, 
and they should be re-read as experience is gained 
in the use of statistical methods. Appendix B, 
however, goes beyond the equipment of most 
engineers. Only one mistake has been noted in th 
text ; on page 162, footnote (3) should read (2). 


Chapter 4 outlines quality control procedure, 
in which the control chart is used to help super- 
vising engineers to determine when a_ change 
in the processes is taking, or has taken, place. 
It may be pointed out, however, that if the use 
of data derived during process inspection is 
to have its maximum utility, inner limits cor- 
responding to some such probability as 19/20 
are desirable to act as a warning of changes 
in the processes, in addition to the outer limits 
corresponding to the much higher probabilities 
which serve to indicate that a serious change has 
taken place. That Colonel Simon uses two pairs 
of limits in his grand-lot scheme of inspection, but 
does not follow the same practice in his process 
inspection, appears to be due to the placing of too 
much emphasis on the production engineer's opinion 
that technical reasons give an assurance of reason- 
able statistical consistency. This is somewhat sur- 
prising, because, on page 65, attention is drawn to 
the fact that processes subject to the highest type 
of engineering control frequently show assignable 
causes of variation. The whole argument for quality 
control is that it assists in deciding whether or not 
complete confidence can be placed in the stability | 
of the manufacturer's processes, and therefore the 
outer limits alone can considered 
adequate. 


The charts supplied in the folder are valuable, 
but are difficult to read owing to their size and th 
amount of data given. Their accuracy would not 
be seriously affected for practical purposes if man, 
of the sample and probability ordinates were omitted 
and the user left to interpolate. In general, how 
ever, the style and layout of the book are admirable. 
and he who essays to produce a better guide to 
statistical methods for the engineer faces a con 
siderable task. 


Properties and Strength of 
Happon, B.xe. 
Limited. 


Vaterials ( Metais). By J.D 


scarcely be London : 


Sir Isaac Pitman and Sons 
[Price Ss. 6d. net.) 

Chapters 5, 6 and 7, dealing with measurements 
of variables on a continuous scale, correspond with 
Chapters 2, 3 and 4, respectively. Chapter 8 
describe? a scheme which would undoubtedly prove 
useful in many where measurement on a 
continuous scale is difficult or impossible to devise. 
Some confusion in terminology might be avoided 
if the word ** blemish *’ were introduced to describe 
those faults which are counted, and which, when 


Tuts book, now in its fourth edition, is vol. 3 of a 
set of elementary instruction manuals comprising 
‘An Introduction to Aeronautical Engineering.’ 
The author has added some information upon th¢ 
specialised heat-treatment of steels, and furthe: 
discussions upon the meaning of certain stresses, 
leading to work upon the Wagner beam theory and 
the elastic instability of struts. As he purposely 
avoids the use of anything approaching higher 


cases 


present to a degree greater than some fixed | mathematics, this latter addition, while accurate 
amount, lead to the article in question being | enough, is not wholly satisfactory from the point of 
classed as ** defective. : 


view of a student, to whom, presumably, such a book 
is addressed. A curious inconsistency is that, while 
the author professes to avoid any suggestion of a 
* highbrow ”’ outlook in mathematics, the opening 
chapters go quite deeply into the theory of matter 
in so far as it affects the crystallographic structure 
and the behaviour of materials under stress. This 
is very lucidly and accurately stated, and there can 
be no objection to it, but it is hardly in keeping with 
the strictly elementary and utilitarian outlook else- 
where evident. There are chapters on both the 


Chapter 10 gives guidance in answering the 
question that frequently arises early in the minds 
of those introducing sampling inspection, namely, 
what number of articles should form the sample ? 
Colonel Simon rightly stresses that many factors 
have to be considered in addition to the magnitude 
of the error that it is desirable should not be 
exceeded in any estimate that is made of the 
quality value of a bulk product. The treatment of 
this subject is ample to show how statistical prin- 
ciples can be used to guide the choice of sample} metallic materials themselves, and strength of 
size. The final paragraph of this chapter restates | materials in the design sense, such as strength and 
a principle that it is difficult to over-emphasise. | stiffness of beams, struts, shafts, riveted joints, etc. 
Attention should be drawn to what appears to be| A helpful feature is the number of worked-out 
a contradiction or an over-statement. On page 93, | examples in the text, and a further set of questions 
a warning is given that the “ normal ” distribution | for solution by the reader. The book should be 
Hu useful to the young aeronautical student, and should 
quently the distribution of X (average value for | inspire him to study the more difficult parts of the 
the sample) departs considerably from ‘‘ normal ”’ ; | application of the theory of strength of materials to 
yet on page 103 the correct statement is made, | aircraft and aero-engine structural problems. 
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** production-belt,”” ete.; but, quite apart from the 
very long time it would take to build such shipyards, 
and the problem of where the additional labour is to 


BRITISH WAR-TIME SHIP- 
BUILDING.* 


By J. Ramsay Gessie, B.Sc. | come from (we are told by the Ministers of the Crown | 


: on that we must expect to lose many of our younger men 
(Concluded from page 324.) from the yards to the Services), surely the sponsors 
[ue country, and the Governments in power at that 
time, however, were in no mood to assist shipping and 
shipbuilding ; and, as regards the Navy, the policy of 
all] Governments was to persuade other nations to agree 
to limitation of their navies and their armaments. 
The position of the industry was clearly and fully 
explained to the Governments on many occasions, 
but in vain; and it was only then, in a last-minute 
effort to save at least a part of the industry from total 
extinetion, that N.S.S. was formed by the shipbuilders 
to purchase yards, the owners of which could see no 
prospect of their ever again being able to obtain suffi- 
ent orders to pay their way, and to concentrate 
building in the remaining yards, which were of ample 
capacity to deal with any possible demand in peace 
time. “ Sterilisation of shipbuilding sites’ has been 
ne of the chief charges made against N.S.S. The words 
suggest something maleficent, and the ridiculous in- 
erence has been made that the aim of the shipbuilders 
was actually to build fewer ships. To ensure, how- 
ever, that the industry could be expanded in an emer- 
yeney they put certain yards on a “care and main- 
tenance ” basis and looked after and maintainéd their 
plant in good condition for many years. In fact, 
nearly two dozen N.S.S, yards have been opened up 
since war commenced and.are now producing ships 
ind craft so far as available labour will permit, and this 
despite the fact that even to-day there are merchant- 
ship building yards in some districts which could still 
ibsorb thousands of additional men; in fact, it would 
seem that care has been taken by, the Admiralty, in 
pening out old yards, to ensure that at all times the 
plant and berths and means generally of building ships 
have been kept well in advance of the amount of labour 
ivailable, after the demands of the Services and other 
ital industries have been satisfied. 

I have myself listened to many severe criticisms of 
N.S.S. and its members by trade unionists, M.P.s and 
thers, but I have never yet found one who could give 
a rational answer to the question, What would they 
themselves have done when the various Governments 
utterly refused to assist in any way and washed their 
hands of the indust ry’ Where were these same people 
when, in 1933, the total demand for the services of the 
ndustry amounted to no more than 133,000 gross 
tons, and that in the absence of warships ; or in 1938, 
when only 250,000 gross tons were ordered from the 
ndustry ’ I make bold to say that, if N.S.S. had 
never been born, less rather than more ships would 
be being produced to-day ; because some of the yards 
which were enabled to survive by the operations of the 
N.S.S. would have been out of existence long ago. 

It has been and is being said that we are building 
the wrong type of ship for war-time purposes and that 
owners are thinking more of after-the-war than of 
winning the war ; and these critics aver that, instead of, 
say, 11 or 12-knot vessels, we should have gone in for 
15 or 16-knot vessels. In the first place, the ship- 
owners must be largely absolved from this charge 
because they are only permitted to build what the 
Government consider essential for war purposes. To 
the critics, mostly ill-informed, who urge the higher- 
speed proposal, the answer is quite simple, and I in- 
stance the position of a particular firm who are to-day 
ompleting sixteen 114-knot cargo vessels, of 10,300 tons 
leadweight, per annum. If that firm were directed 
to build instead 15-knot vessels of the same dimen- 

sions (and their berths will not permit of anything 
much bigger), the power of the engines would require 
to be increased from 2,900 indicated horse-power to 
ver 7,000 indicated horse-power, with the result 
that the firm could produce only ten of the faster 
ships per annum and these would carry only 8,300 tons 
of deadweight instead of 10,300 tons each. In addition, 
the firm are producing a further eight 2,900-indicated 
horse-power engines for other shipbuilders, but if 
they have to build 7,000-indicated horse-power engines 
they could supply no engines at all for other yards. 
In other words, it is either twenty-four 2,900-indicated 
horse-power engines or ten 7,000-indicated horse-power 
engines per annum. I leave the remainder of the 
withmetic to the critics. I think the critics should | 
give the Government, who are assisted by expert 
advisers, and the shipbuilders who are experts in their 
own business at least, the credit of not being entirely 
devoid of intelligence. Moreover, from what we see 
round about us, it is obvious that the programme of 


existing shipyards in this country compare with the 
latest type of yards that have been laid down in. the 
United States. If they would do this, they would 
find that the existing type of yard has done things 
that are really meritorious so far as time is concerned, 
and that, as I have already said, so far as they have 
absorbed man-power on the normal method of building 
ships, we are well ahead in compafison with the best 
of any such kind of layout. 

Different yards have different plant and facilities 
and different methods of construction, and that the 
sizes and shapes of plates and sectional] steel suitable 
for one yard would be quite unsuitable to another 
yard. For this reason, standardisation as between yard 


production ; but standardisation within each yard is 
absolutely essential to quick output, and I am com- 
pletely satisfied that the present plan is the right one. 
There seems to be an idea abroad that all ships in 
America are constructed in parts far away from the 
yards and transported to them for assembly, and it is 
advocated that the same method should be adopted 
here. If a yard has the space, plant and labour to 
fabricate the parts inside its own boundaries and close 
to the berths, I cannot see why it should be an advan- 
tage to fabricate the parts miles away and to burden 
the railways and the roads with the transport of ‘yery 
large and unwieldy partg; but I am afraid “ fabri- 
cation,” like “* standardisation,” is a word which has 
become that horrible product of the modern world, 
a “slogan.” In actual fact, those British yards which 
are able to erect and launch more steel than they ean 
themselves prepare have been supplied with large 
quantities of fabricated parts made by the construc- 
tional engineering firms all over the country under the 
scheme organised by the Department of Merchant 
Shipbuilding and Repairs at the Admiralty ; and many 
other parts, such as masts, derrick posts, tanks, etc., 
have also been standardised and are being fabricated 
at inland works. I believe that, up to the present, 
50,000 tons of fabricated steel for ships has been 
supplied by the constructional-engineering industry. 
Finally, have the critics of British production any 
idea of the enormous increase in the amount of work 
entailed in fitting-out and finishing-off a ship to-day, 
as compared with in normal times, by reason of the 
defensive armament and other alterations and addi- 
tions entailed by the intense and scientifically con- 
ceived attacks of the enemy by submarines, mines, 
surface raiders, bombers, etc.? It is not, of course, 


the fact that the extra weight due to defence measures 
in an ordinary cargo ship amounts to nearly 200 tons 
will convey some idea of its magnitude, and it is re- 
markable that the shipyards have been able to complete 
the ships in the short time that they have been doing. 
It-is extraordinary that the shipbuilding industry 


politicians, who, for many years before the war, 
ignored the repeated warnings which the industry 
gave to them, and who gave us not a vestige of help 
or even sympathy until, as late as March, 1939, when 
war was inevitable, they at last decided to provide 
a scheme to encourage the building of ships. The 
amount of help was small, but it drew little save abuse 
of the shipowners from some of the very people who 
are the critics of to-day ; 
sufficient to enable the shipowners to place enough 


berths in the country, and to give the industry a flying 
start, even if a modest one, on the outbreak of war. 
When the full story comes to be told, when the inte- 
gration of the enormous output of new warships 
together with the phenomenal extent of repairs and 


whole, I have no doubt of the appreciation that will 
then be made of our industry’s war effort. 

So much for British shipbuilding in war; but what 
about the future? I fear we dare not even attempt 
to forecast when the conflict will end, and, I think 
you will agree that it must be left to some future 
presidential address to deal with the colossal and 
unforeseeable problems with which we shall find éur- 
selves confronted in the post-war world; but I do 
feel that sufficient leisure is st‘ll left to us in which to 
fast vessels is not so small as the critics think. ponder on these problems. I would ‘suggest to the 

We have also the type of person who has proposed | heads of the shipbuilding industry, to the leaders of 
.ew kinds of layouts for shipyards on the lines of the | the great trades unions, and to the employees, that 


* Presidential Address to the North-East Coast Insti-| divide their minds into two compartments: one 
tution of Engineers and Shipbuilders, delivered at New- | necessarily filled with the problems of the present, but 
astle-on-Tyne, on October 16, 1942. Abridged. the other, empty to-day, but riveted and caulked, or, 





| of these schemes should first of all ascertain how our | 


and yard is, I feel sure, definitely disadvantageous to | 


permissible to give details of all this extra work, but | 


should: require to be defended against attacks by the | 


the result, however, was | 


orders to fill a fair number of the merchant building | 


conversions, also the fine contribution of new ships | 
from the merchant yards can be seen as one huge | 


they should use their spare moments in an attempt to | 






























































|shall I say, welded, to be gradually filled with com- 
| pletely fresh and new thoughts and ideas ready for the 
| ultimate test to come. 

I am convinced that, if we attempt to conduct our 
| industry in the new world on the basis of the old, with 
its burdens of agreements, customs, and inequalities, 
which have been built up during a hundred years, we 
| shall fail entirely, and the fresh minds in other coun- 
| tries will win the shipbuilding peace. Is it too much 
| to hope for that all concerned should sit down together 
| and work out sanely and scientifically a “‘ new order ”’ 
| for our industry in which the main references would 
| be to ensure maximum economy and efficiency in con- 
struction and production, combined with reasonable 
}emoluments for all concerned, from top to bottom, 
| based on the value of the services performed by each 
individual ? Past practices; and emoluments based on 
past customs, should not, in my opinion, be a main 
factor in determining future conditions. Am I advo- 
cating a Utopia’? I trust not, as the old alternative 
may be an Inferno ! 

Major T. Russell Cairns, in his 1939 presidential 

| address, said that ‘‘It would be a good practice if, 
las a matter of annual general meeting routine, the 
members might be reminded of the purpose of this 
| institution, which is, briefly, technical progress—the 
| advancement of the sciences of engineering and ship- 
building.” In full agreement with Major Cairns’s 
suggestion, I would propose to all members, to whatever 
| category they may belong, who have not yet read a 
| Paper before the institution, that they should very 
| seriously consider whether they have fulfilled their 
| duty to the institution by not so doing. I have often 
| heard it said by shipbuilding and ship-repairing mem- 
| bers that there is seldom anything new to write about 
|in their branches of the industry, but I venture to 
suggest that a certain laziness of mind may be the real 
| reason for such statements, and I include myself in 
| this indictment. There must be, and there are, many 
subjects on which valuable papers could be written. 
I would suggest that, if members will keep in mind 
that the institution is a co-operative body, they will 
find that papers, for instance, on the methods of 
carrying out various operations in their own yards 
and works, would in themselves provide a wide field 
for discussions from which much would be learned, 
and which would allow each yard to hear of the methods 
| adopted in others, and so enable them to pick out the 
best from each where applicable. 

I believe very strongly that many of us are still too 
apt to confine ourselves within the boundaries of our 
own establishments, and that we are not sufficiently 
aware of what is being done elsewhere ; so that often 
we only hear of new and better methods and processes 
long after they have been adopted by others. I would 
suggest that, in addition to more papers by shipbuilding 
members, more visits should be arranged by the 
Institution to various shipyards, and that senior mem- 
| bers of the staffs of the yards should make a point of 
| participating in those visits. Another idea which I 
|commend for your consideration is that, towards the 
}end of each year, meetings of the Institution should 
| be held at which discussion could take place on all that 
members had seen on their visits, and when criticisms 
and comparisons could be made of the different methods 
seen in the manufacture, erection and completion of 
the multifarious parts which go to make up a ship and 
its machinery. 

Finally, may I add that I consider it is as much the 
duty of the member who attends a meeting with the 
| object of taking part in the discussion, as it is of the 
author himself, to go to the meeting with his comments 
and criticisms already considered and prepared; and 
that the opening remark we so often hear, ‘I regret 
I have not had time to do more than glance at this 
paper,” is not one to be commended. 

While I would not suggest that the papers read before 
a provincial society are not of as high a quality as those 
which are read to a national society, I do think that 
many of us might summon up courage to read a paper 
to our association who would hesitate to read one to a 
London society, if only for the reason that we know most 
of the listeners at our local meetings, whereas in London 
one is addressing a meeting composed largely of 
strangers. Further, such a society as our own fulfils a 
most valuable function in that it enables close contact 
to be made between those actually engaged in the 
works and shipyards, and I would suggest to the 
| student and younger members that no better way 
| exists of making themselves and their qualities known 
to the heads of the industry than our Institution and 
its meetings. I make bold to say that the young man 
who reads a really thoughtful and intelligent paper 
| before this Institution has taken a material step 
| towards ultimately reaching the top rungs of the ladder 
lof success. In the future, with the higher education 
| which is sure to be available to a larger proportion of 


|our young men, it is likely to become more difficult 
| for a particular man to get out of the rut, and only he 
who is prepared to do more than be just content to do 
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his best during working hours at his particular place of 
employment is likely to go very far. 

I have said I am the first Sunderland President for 
21 years; I am also the first shipbuilder President for 
some years, but last, and worst of all. I am the first 
B.Sc. President of your Institution. This is somewhat 
astonishing and gives one food for thought. Is there 
something in the science courses at our universities and 
colleges which makes a man unfitted to hold the 
honoured post of your President? Can there have 
been any prejudice in the past against Bachelors of 
Science as such, or is it mere coincidence? It is said 
that a former famous engineer on the Tyne was con- 
sidering a young man’s application for a situation and 
had tentatively suggested a certain salary; but that, 
on hearing that the applicant was a B.Sc., he reduced 
his offer by l/. per week on the grounds that, as the 
young man had spent several years in gaining his 
degree, he * could not have much experience.” 

There was a period in my early days when I was 
inclined to think that the time I had spent at a 
university might have been better occupied in obtaining 
practical experience, because I must say that I had a 
taste of somewhat similar medicine to that of the young 
man referred to; but to-day I am glad indeed that I 
took the course I did. I have myself found that a 
university degree course gives a man intending to 
become a shipbuilder just that extra knowledge of 
mechanical and electrical engineering. of chemistry, 
and of the strengths of materials, etc., which is in- 
valuable to him in his career and enables him, without 
necessarily knowing all the details of these branches, 
to understand intelligently the many problems which 
arise and which, though not directly connected with 
building the hull of a ship, must nevertheless come 
within the orbit of the heads of shipbuilding firms. 

I put it forward, however, for your consideration 
that it is perhaps too much to expect more than a very 
few young men to embark on a university course and 
to spend valuable years upon it unless the student is 
encouraged by his employer, both by advice and 
possibly by offering him an extra 1/. per week instead 
of a reduction in his remuneration. I do feel that we 
shall have to single out promising lads and see that 
they are properly trained both in the works and in 
college for the higher posts in the industry ; it has been 
made far too difficult in the past for a youth to get 
access to the various departments of a shipyard or 
engine works during his training, and I am afraid some 
ofticials have been too inclined to hide away the data 
necessary for a young man to learn his trade in the 
secret drawer in the drawing office or design office 
Possibly it would be a good thing to detail a broad- 
minded official to look after the staff apprentices, listen 
to their troubles and difficulties and offer them a 
helping hand 

As our friend, the late Professor B. P. Haigh, said 
shortly before his death: “War may be no time for 
deep reflection, but it offers notable opportunities for 
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observation and leads in the long run to the advance- | 
ment of engineering theory and practice.” I am sure 
you will agree that the success of the Institution meet- 
ings and papers during the last three years, despite the 
great difficulties involved, has fully justified the decision 
taken in September, 1939, that the Institution should 
endeavour, as far as possible, to continue its activities 
during the war; it is of importance that an Institution 
like ours should show a good example by not allowing 
the enemy to divert us from our desirable normal 
activities. I feel in my bones that there is a great and 
happy future ahead for British shipbuilding and 
engineering, and I would strongly advise young men of 
education and ambition to enter an industry which 
can offer so great an opportunity of real success, while 
at the same time providing a fascinating ¢areer in 
taking part in the creation of that wonderful and 
beautiful creation of man, a ship 
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Aw example of the vehicles made by Messrs. Ran- 
somes, Sims and Jefferies, Limited, Orwell Works, 
Ipswich, for handling goods in works, warehouses, 
dock sheds, etc., was given in ENGINEERING, vol. 148, 
page 525 (1939), the vehicle referred to on that occasion 
being an electric-battery operated tiering truck. This 


“truck has an elevating platform which can be raised 


to 5 ft. above the ground and the truck is, therefore, 
of great service in circumstances in which goods have 
to be loaded or unloaded at different levels. The lifting 
capacity is 2 tons. For work in such places as ware- 
houses, in which the goods have to be piled on one 
another to economise floor space, the stacking truck, | 
illustrated on this and the opposite pages, has certain 
advantages. This truck is also made by Messrs. Ran- 
somes, Sims and Jefferies. Its capacity is 1 ton, and 
loads reeeived at a platform level of 1 ft. 3 in. can be 
lifted to any height up to 9 ft. 9 in. above the floor in 
the standard truck. For certain cases, however, the 
truck can be made with a vertical lift of L5 ft. Like the 
tiering truck previously described, the operating power 
is derived from electric batteries and there are separate 
motors for travelling and for elevating. The travelling 
speed is from 4 m.p.h. to 5 m.p.h. and the elevating 
speed is approximately 10) ft. per minute. 

The general construction of the truck will be clear 
from the illustrations. It will be seen from Fig. 3 that 
the total height is 11 ft. 9 in. but to enable the truck 
to pass through doorways and under girders the column 
on which the platform is carried is hinged, so that its 
upper part will fold down, as shown in Fig. 1. The 
total height in this condition is 7 ft. 9 in. The plat- 
form is shown in its lowest position in full lines in 
Fig. 3, its highest position being indicated by chain 
dotted lines. Its surface is 5 ft. long by 3 ft. wide, 
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and it is generally fitted at the edges with rollers, as 
shown, to facilitate loading and unloading. A fram: 
of four rollers for loading purposes is seen housed ir 
brackets on the lower part of the column in Fig. 2 
The overall length of the truck, measured from th: 
outer edge of the platform to the edge of the operator's 
footplate, is 11 ft. 7} in., and the overall width over th 
driving wheels is 3 ft. 6 in. These wheels are 20 ir 
in diameter on the tread and are 34 in. wide: the 
trailing wheels are 10 in. in diameter by 5 in. wid 
The wheels are mounted on ball bearings and hav 
rubber tyres; all four are steered through gear of th: 
Ackerman type by a tiller, ball joints being used 
throughout. The truck can be run in either direction 
The driving motor is of the series-wound totally 
enclosed type conforming to British Standard Specifica 
tion No. 3. It is capable of propelling the fully-loaded 
truck up an incline of 1 in 6. The position of the 
motor is indicated at a in Fig. 3. It is mounted on the 
cast-steel axle housing, transmission being through 
double-reduction spur and helical gearing mounted or 
ball bearings. A four-pinion differential is incorporated 
and the shafts drive the wheels through heavy universa 
ball joints. The controls are generally similar to those 
fitted to the tiering truck previously described. The 
platform is operated by a separate motor indicated at 
This is of 1 h.p., and is series-wound and totally enclosed 
It drives the rope drum through a totally-enclosed 
double worm reduction gear and roller chain, the drum 
being situated atc. Automatic tripping gear prevents 
the platform from passing fixed points at the top and 
bottom, this gear cutting off the current and automati 
ally applying the brake. A safety device prevents the 
loaded platform from falling if the hoisting rope should 
fail. Control of the platform movement is by push 
buttons. One set of these is fitted at the bottom of the 
column and a duplicate set at the top, the latter set 
enabling the movemert to be controlled when th 
operator is travelling on the platform with the load. 
The battery is seen at d in Fig. 3, and can be identified 
in Fig. 1, by the ampere-hour meter on the side. Ther 
are normally 20 Exide cells, of 129 ampere-hours 
capacity. The battery is housed in a steel container, in 
which it is secured by wooden packing. A charging 
plug is provided. For continuous working a spar 
battery can be kept under charge, the change-over t 
the spare battery taking only 2 or 3 minutes. Thi 
main frame of the truck, including the column, is 
strongly constructed of mild-steel rolled Sections partly 


bolted together and partly welded, gussets ar 
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stiffeners being provided where necessary. The column 
consists of a pair of deep channels with the backs 
outwards. The two grooves thus formed provide a 
runway for the four rollers attached to the platform 
carriage, two of these rollers being indicated at e in 
Fig. 3. The elevating gear comprises a wire ro 
attached to the drum c, led upwards over the sheave f, 
which is attached to the top of the column, then down- 
wards over the sheave g, attached to the platform 
carriage, and finally upwards again to’an anchorage 
on the top cross-member of the column. The run of 
the rope and the position of the sheaves can be followed 
in Fig. 2, which also shows the construction of the main 
frame near the trailing wheels. The use of the term 
“ trailing *’ does not, of course, imply that these wheels 
are always in the rear, since the truck can travel in 
either direction. 





ROYAL Socrety oF ArtTs.—The first meeting of the 
189th session, that for 1942-43, of the Royal Society of 
Arts will be held at 1.45 p.m., on Wednesday, Novem- 
ber 4, when the inaugural address will be delivered by 
Sir Edward Crowe, K.C.M.G., President of the Society. 
His subject will be “ Examinations and The Royal 
Society for the Encouragement of Arts, Manufactures 
and Commerce.” 

ABSENTEEISM IN THE COLLIERIES.—Replying to a 
question in the House of Commons recently, Mr. Bevin, 
Minister of Labour and National Service, said that 
up till the end of August, the number of miners prose- 
cuted for absence from work without reasonable excuse, 
or for persistent lateness, was 572. Of these, 430 were 
fined, 115 sentenced to imprisonment, and 12 bound over. 
Fifteen cases were dismissed. The number prosecuted 
for failing to comply with lawful and reasonable orders, 
or for persistent behaviour at work impeding effective 
production, was three. Of these, two were fined and 
one was sentenced to imprisonment. The number 
prosecuted for leaving without permission was 37. Of 
these, 20 were fimed, 13 sentenced to imprisonment, 
and three hound ever; one case was dismissed. In 
reply to another. question, Mr. Bevin said that informa- 
tion of the extent of absenteeism in the light-engineering 
industry was not available in his Department. 
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Oil and Petroleum Year Book.—The 1942 edition of | 


| this work of reference has been published by Mr. 
Walter E. Skinner, 20, Copthall-avenue, London, E.C.2, 
who is also the compiler of the book. The volume con- 
tains detailed information regarding 514 companies 
connected with the oil industry and operating in all 
parts of the world, as producers, refiners, transporters, 
| dealers or financiers. The particulars given for each 
| company comprise the names of the directors and 
principa] officials, the addresses of the offices and seat of 
| Operations, a brief description of the business activities 
} and financial data. We understand that the many 
| changes which have taken place since the issue of the 
last edition have been recorded in the new volume and 
that the information given is as accurate as it is possible 
to make it at the present time. Reliable particulars con- 
| cerning companies operating in countries now in enemy 
occupation are unobtainable and details of such con- 
| cerns are therefore omitted. Other useful features of 
|the work are lists of the names of managers, engineers 
|and agents, with their addresses and the companies 
| with which they are connected, and a directory of 
| manufacturers of oilfield and refinery equipment. The 
price of the book is 10s. net, or 10s. 6d. including inland 
postage, and I 1s. including foreign postage. 
Year Book.—Although, owing to 


Anglo-American 
1942 edition of the Anglo- 


paper restrictions, the 


American Year Book is shorter by over 130 pages than 
| the 1941 edition, most of the well-known features of 


|the work have been retained. The two chapters, 
headed ‘‘ English Law for Americans,” by Mr. L. F. 
Crane, O,B.E., LL.B., and ‘“ American Law for 


Britons,’ by Messrs. G. F. Kennedy and 8S. D. D. 
Peart, red for the last time in the 1941 edition. 
It is . however, that these articles, which have 
been a useful feature of the book for a number of 
years will be included again after the conclusion of 
hostilities. The volume opens with a directory of 
members of the American Chamber of Commerce in 
London; then follow lists of American institutions 
and clubs in England, with brief accounts of their 
activities ; a directory of Americans resident in the 





British Isles; and a comprehensive commercial 


| directory of British firms carrying on business in the 
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United States and of United States firms conducting 
business in Great Britain. The last-mentioned is the 
| longest section in the book, and the name and address 
of each firm is followed by the name of the agency, 
| representative, or distributor, through whom business 
| is conducted in either country. A short official section, 
containing particulars of Government and Ministerial 
appointments in Great Britain and the United ‘States 
and of Embassy and Consular staffs in the’*two ‘vountr!es 
is also included. Copies of the year Beek Gre obtain- 
|able, price 15s. net, from the Amerieah-@hamber of 
Commerce in London, Bush House, AldWych, London, 
W.C.2. 

Fire Protection and A.R.P. Year Book.—First pub- 
lished in 1939, this little year book has created a place 
| for itself among works of reference dealing with fire 
protection and civil defence servicés. The 1942-48 
edition is well up to the standard set by previous issues 
|and it covers a great deal of ground in about $06 
pages. The principal feature of the present editién 
|is a new section dealing with the National Fire Ser- 
vice. This contains particulars of appointments in 
the Service, an alphabetical list of its officers, and a 
series of specially-drawn maps of each Fire Force Area. 
In other sections are set out details of the organisation 
and duties of the Civil Defence Services; schedules of 
equipment for first-aid parties, rescue parties, first-aid 
posts and gas-cleansing centres; and Government 
departments, scientific and other institutions and 
associations, Acts of Parliament, Statutory Rules and 
Orders, and British Standard Specifications concerned 
with, or relating to, fire fighting or civil defence. 
Brief chapters on fire-prevention and air-raid precau- 
tions data are also included, and the book closes with a 
directory of manufacturers of fire-service and A.R.P. 
equipment. The volume is strongly bound in red- 
cloth covers and is of handy size to enable it to be 
slipped into the pocket. The main sections are thumb- 
|indexed to facilitate reference. The year book is 
| published by Messrs. Lomax, Erskine and Company, 
Limited, Aldwych House, London, W.C.2, and the 
price is 7s. 6d. postage included. 

British Engineers’ Association Handbook.—The main 
objects of the British Engineers’ Association are to 
provide a centra] national organisation in the engin- 
eering industry for the promotion and protection of 
British engineering interests at home and abroad. 
Every year the Association publishes a classified hand- 
| book of its members and their manufactures, and that 
for 1942 constitutes the 13th annual edition of the 
volume. As has been the case with previous issues, the 
| book is divided into three main sections, the first of 
| which consists of a list of member firms, their postal 
|and telegraphic addresses, codes used, telephone 
|numbers, and particulars of their manufactures and 
products. The second main section includes publicity 
matter supplied by the member firms, while the 
third consists of a classified list of the manufactures 
of these firms. The volume also contains particulars 
| of the activities of the Association in various directions, 
j}and some useful hints and suggestions to overseas 
| purchasers of British engineering plant and machinery 
| are included. The handbook, which contains 474 pages, 
| is bound in stiff paper covers and applications for copies 
| should be made to the Director, The British Engineers’ 
| Association, 32, Victoria-street, London, S.W.1. 


Roads and Roads Construction Year Book and Direc- 
| tory.—The 1942-43 edition of this work of reference, 
| which deals with most aspects of highway engineer- 
ing and maintenance, contains also a directory of 
highway officials and lists of road contractors, and 
| other individuals and firms connected with the road- 
building industry; it constitutes the eleventh edition 
|of the volume. An interesting review of the progress 
| made during 1941 in the science of soi] mechanics 
and in the technique of road building and road sur- 
|facing is given in the first part of the year-book 
| section of the volume. Part II consists of a survey of 
| current practice relating to the alignment, profile and 
| lay-out of roads; earthworks; sub-soil, batter and 
|surface-water drainage; and the construction of 
carriageways, footpaths and verges. Succinct tabulated 
| statistics concerning road building and administration, 
and a bibliography of recent literature of interest to 
highway engineers and officials, are given in Parts III 
and IV, respectively. Part V consists of some 30 pages 
of useful conversion and other tables of weights, 
measures and pressures, and of quantities and general 
data relating to highways and road materials. The 
remainder of the volume constitutes the directory 
portion of the year book. This opens with a section 
containing lists of Government departments, insti- 
tutions, associations and societies connected with, or 
interested in, highway engineering. A directory of 
highway officials in the British Isles follows, the 
arrangement being geographical as well as alphabetical. 
The directory portion of the volume closea,with an 











| 


alphabetical list of road contractors, a list, of suppliers 
of sand and aggregates, arranged in alphabetical order 
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under each county, and a classified-trades directory and 
alphabetical lists of manufacturers of highway-engin 
eering equipment and materials. A glossary of pro- 
pr.etary names of machinery and products is included. 
The volume is published by Messrs. The Carriers Pub- 
lishing Company, Limited, 1, Bridge-place, Belgrave 
road, Victoria, London, S.W.1, and the price is l2s. 6d. 
net. 

Birmingham Exchange Directory.—The arrangement 
of the 1942 edition of the Directory of Members, Sub- 
scribers and Representatives of the Birmingham 
Exchange is similar to that of previous issues. The 
longest section in the book is the alphabetical list of 
members and subscribers; in each case the full name 
of the firm is given together with the postal address, 
telegraphic address, telephone numbers, brief particu- 
lars of the nature of the business carried on, and the 
names of the representatives. An alphabetical list of 
the latter is also given and the names of the firms which 
they represent is furnished. A third main section 
consists of an alphabetical classification of the pro- 
fessions and trades of member firms. The Directory 
ilso contains short chapters dealing with the origin 
and history of the Exchange, a copy of its by-laws and 
conditions of admission and particulars of entrance fees 
andannualsubseriptions. A list of the works of reference, 
directories and periodicals available in the library of 
the Exchange is also included. Copies of the Directory, 
price 2s. 6d. net, may be obtained from the secretary, 
Birmingham Exchange, Stephenson-place, Birming- 


ham, 2. 








THE NEW BRITISH BATTLESHIPS. 


In the article on “ British Shipbu'lding,” on page 331 
of our issue of October 23, reference was made to the 
fact that the new battleships Anson and Howe, the 
last two ships of the 35,000-ton King George V class, 
have been in service for some time. On page 350 of 
the present imsue, we repre xluce two official photographs 
of these vessels, Fig. 1 showing H.M.S. Anson during 
her trials and Fig. 2, a broadside view of H.M.S. Howe. 
Originally there were five vessels, the others being the 
King George \, the Duke of York and the ill-fated Prince 
of Wales, sunk by Japanese torpedo bombers in the 
South China Sea on December 10, 1941. When the 
five ships were laid down in 1937, the name Anson 
was given to the vessel which is now the Duke of York, 
the present Anson and Howe being then the Jellicoe 
and the Beatty, respectively. The name-ship of the 
class, H.M.S. King George V, was built on the Tyne 
by Messrs. Vickers-Armstrongs, Limited: the Prince 
of Wales on the Mersey by Messrs. Cammell Laird and 
Company; the Duke of York and the Howe on the 
Clyde, by Messrs. John Brown and Company and the 
Fairfield Shipbuilding and Engineering Company, 
respectively ; and the Anson on the Tyne, by Messrs. 
Swan, Hunter, and Wigham Richardson. 

Comparatively few particulars have been published 
of these ships, other than the displacement, overall 
dimensions (739 ft. 8 in. between perpendiculars, with 
a beam of 103 ft. and a mean draught of 27 ft. 3 in.) 
and the armament, which consists of ten 14-in. and 
sixteen 5-25-in. guns and an unstated number of anti- 
aircraft weapons. No torpedo tubes are fitted. 
Official details of the armour are lacking, but its total 
weight has been given unofficially as about 14,000 tons. 
The main armament is arranged in a four-gun turret 
and a superimposed two-gun turret forward and a 
four-gun turret aft. The propelling machinery consists 
of Parsons geared turbines on four shafts, steam being 
supplied by three-drum water-tube boilers of the 
Admiralty type. The total shaft horse-power, according 
to Jane’s Fighting Ships, is 152,000, giving a speed in 
excess of 30 knots. Four aircraft are carried. 








BRITISH STANDARDS INsSTITUTION.—At the annual 
general meeting of members of the British Standards 
Institution, held in London on October 22, Sir Perey 
Ashley, K.B.E., C.B., accepted the invitation to remain 
as chairman of the General Council. Dr. E. F. Arm- 
F.R.S., chairman of the Chemical 


Divisional Council, was co-opted as a permanent member 


strong, formerly 
of the General Council. The chairman reported the 
recognition by H.M. Government of the Institution as 
the body for the issue of national standards, with the 
exception of those issued by the Medical Research Council 
in the British Pharmacoperia and Codex. It was further 
reported that, since the last meeting, the Institution had 
published 160 hew and revised standards, bringing the 
total issued te 1,300. These included war emergency 
specifications ‘prepared at the request of the Ministry of 
Aircraft Prodnetton, the Board of Trade, the Ministry of 
Home Securit’ “and the Ministry of Supply. British 
Standard Specifications were the result of the voluntary 
work of 8,000 representatives of most of the industrial 
and trade organisations in the country. 


ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s. net, 
or 2s. 3d. including postage. 


Fireclay Bases for Coal Fires.—In co-operation with 
the Ministry of Fuel and Power, and at the request of 
the Ministry of Works and Planning, the British 
Standards Institution have issued war-emergency speci- 
fication No. 1074-1942, covering fireclay bases for use 
with open coal fires. These fireclay bases are intended 
for use as replacements for cast-iron * baskets,’ or 
bottom grates, as and when it becomes necessary to 
provide a new grate, in order to effect economy in the 
use of cast iron. The new bases have also been designed 
to effect savings in fuel. The specification covers loose 
bases for use with 16-in. fireplaces; the bases are not 
intended for use in combination grates or in fireplaces 
fitted with rear boilers. Bases with correspondingly 
reduced dimensions can be supplied for 14-in. fireplaces 
if desired. It is emphasised that the advice of a builder 
should be sought before adopting fireclay 
especially in the case of older buildings. Itisalsostrongly 
recommended that “ fire savers,’ at the sides and back 
of the fireplace, should be used with the new base 
[Price ls. net or ls. 3d. postage included. | 


bases, 


Grading Rules for Structural Timber.—A series of 
grading rules for home-grown timbers was issued some 
months ago as B.S. No. 940 A new publication, 
designated B.S. No. 940: Part 2-1942, has now been 
issued ; it applies to imported timbers. It is made 
clear in the title, and also in the foreword, that the 
grading rules are only intended to apply to timber 
which is designed to transmit loading, and do not 
apply to timber used for general purposes, where the 
stresses are not known or calculated. The specification 
is based essentially on information published by the 
American Society for Testing Materials in their specifica- 
tion No. D. 245 37, covering structural wood joists and 
planks, beams and stringers, and posts and timbers, 
and by the Canadian Engineering Standards Associa- 
tion in their specification No. A-43, covering structural 
timbers. A new system has been introduced in naming 
the strength grades, by which the class of timber 
described is directly associated with its appropriate 
safe working stress in bending—this being indicated 
by “/” signifying flexure—and by its working stress 
in compression—this being indicated by “c.’ The 
rules are not only for application by the grader at the 
sawmill or timber yard, but are intended to serve as 
a guide to architects and builders in the selection of 
timber which can be expected to carry definite design 
loads. In using the stress grades, information should 
be furnished of the quantity, in pieces of definite size 
and length required ; the thickness in inches (nominal 
and also actual if surfaced on the faces) and the width 
in inches (nominal and actual). The length in feet 
may be nominally average length, limiting lengths or a 
single uniform length. The grade must be specified, 
and if there is a preference for a certain grade, it must 
also be specified. The rules cover some 20 different 
timbers, and schedules for these fall into three main 
groups, namely, joists and planks (not over 4 in. in 
breadth); structural beams (over 4 in. in breadth) : 
and structural columns and struts. 








BOOKS RECEIVED. 

Engineering Materials, Machine Tools and Processes By 
W. STEEDS. London: Longmans, Green and Com- 
pany, Limited, 43, Albert-drive, S.W.19. [Price 16s. 
net. 

nited States Bureau of Mines. Technical Paper No. 633. 
Technical and Econgyyt Study of Drying Lignite and 
Sub-bituminous Coél the Fleissner Process. By L. C 
Harrinctox, VI>F! Parry and ARTHUR KOTH. 
Washington Superintendent. of Documents. Price 


~ 


20 cents. . 

"nited States Bureau of Mines. Bulletin No. 443. IJnter- 

crystalline Cracking of Boiler Steel and Its Prevention. 
By W. C. SCHROEDER and A. A. BERK. Washington : 
Superintendent of Documents. Price 15 cesitart 

The Materials of Aircraft Construction forthe ‘Detigner, 
User and Student of Aircraft and Aircraft Fregines: ' By 
PROFESSOR F. T. Hitt. Fifth edition. “London: Sir 
Isaac Pitman and Sons, Limited. [Price 20s. net.| 


~ 


Steel Manufacture Simply Explained. By Dr. Epwin/ cent. of calcium fluoride subject to licence. 
Second edition. | of the Order is to ensure the most efficient distributior 
[Price | of available supplies to meet the rising demand and t 


GREGORY and Eric N. 
London: Sir Isaac Pitman and Sons, Limited. 
7s. 6d. net.] 

Magnetic Crack- Detection. 


SIMONS. 


and Use of Apparatus. By G. B. Youna. 
Charles Griffin and Company, Limited. 
net. 


London : | 





Notes on Working Principles | ties to purposes for Which they are essential. 
munications relating to the new Order should be addresse 
[Price 2s. 6d.|to the Chrome Ore, Magnesite and Wolfram Contr: 


Oct. 39, 1942. 


PERSONAL. 


Mr. A. J. Boyp, managing director of the Met, 
politan-Cammell Carriage and Wagon Company, Limit 
has been appointed Director-General of Armoured F igh; 
ing Vehicle Production, Ministry of Supply. 

Mr. J. F. Gippons, A.M.I.Mech.E., has been appoint 
Assistant Secretary (Technical) to the Institutic 
Production Engineers. 


Mr. L. E. BuCKELL has retired from the positio 
manager of the Osram technical department of M« 
The General Electric Company, Limited, after occupy 


ing this position since 1919. 

Mr. F. H. Georer, A.M.1.Mech.E.. 
manager of the steam-boiler department of Messrs. 
Limited, King’s 


has been appoi 
| 
Power Specialty Lang 
Herts. 

Mayor R. K. Hupparp, 0.B.E., A.M.1.Mech.E 
has held the position of assistant to the general manag 
of the Central Argentine Railway since 1936, has 
been appointed assistant general manager of the « 


Company, 


pany. 

Mr. E. P. Pereorine, A.M.1.Mech.E., has relinquis 
his position as lecturer in mechanical engineering in 
University of Liverpool to become research and deve 
ment engineer to the Rover Company, Limited 

Mr. Ropertr Lercu, assistant general manager of 
Port of London Authority, who was originally appoint 
Regional Port Director for the Clyde Region and la 
for the whole of Scotland, is to succeed Mr. J. Gip- 
JARVIE as North-West Regional Port Director 

Mr. J. M. THEOBALD, M.L.Struct.E., has been appoin 
War Damage Deputy Commissioner for the Lond 
(North-East) Region, in succession to the late Sir Epw 
Cooper, R.A 

Mr. F. Evair, Mr. B. MCManon, Mr. R. DD. UMPLI 
and Mr. H. Forrest have been co-opted to the board 
Messrs. Hepworth and Grandage, Limited, Bradfor 
Mr. J. L. Hepwortsn, Mr. G. C. Herpwortu, Dr 
Pickup and Mr. W. A. WiLson have been invited 
join the board after the forthcoming general meeting 

Mr. C. K. F 
managing director of Babcock and Wilcox, Limited, 


Hacaue has been appointed dep 


will continue to act as director in charge of sales 

Mr. JAMES JOHNSTONE has retired after 40 ye 
service with the Stirling Boiler Company, Limited I 
the past 23 years he was superintendent engineer 
charge of erection Mr. D. L. JARMAN has been appoint 


to succeed him 








SOUTH-WEST. 


‘“ARDIFF, Wednesday 


NOTES FROM THE 


The Welsh Coal Trade.—-Very busy conditions cor 
tinued to rule in all sections of the Welsh steam-coa 
during the past week and the general ton 
There was a well maintained hom: 


market 
remained very firm. 
and foreign demand but operators on the market were 
unable to accept much new business for early deliver 
owing to the well stemmed position of collieries generally 
As a rule, current productions were almost entirel 
absorbed for the heavy deliveries made to priority users 
and the amount of coal left over after their requirement. 
had been met has been insufficient to meet the contract 
commitments to industrial users. As a rule, order book-~ 
were well filled for some months to come and there was 
little likelihood of supplies becoming more freely availabl 
Overseas customers were showing a steady interest and 
deliveries to the priority customers in Northern Ireland 
were maintained at a good level. Otherwise, export 
business was on slow lines. Practically the only coa 
available in this branch was the low quality class not 
required by home consumers. A moderate amount 
business was available for these grades from Spain 
Portugal and Eire. A steady interest was shown in the 
best large descriptions but there was little of these sort- 
available for delivery for some time and the tone wa- 
well maintained. Sized coals were in sustained deman 
but they were well booked forward. The scarcity 
bituminous small sorts remained acute and a strong 
tone ruled. Best quality dry steam smalls were particular! 
active but the inferiors were slow and dull 








Order entitled th 
1942, which came 


CONTROL OF FLUORSPAR.—An 
Control of Fluorspar (No. 1) Order, 
into operation on October 19, makes the disposal an: 
acquisition of fluorspar containing more than 60 pe 
The object 


restrict the consumption of materials of the higher qual 
All con 


Broadway -c#@ért, Broadway, London, 8.W.1. 











OcT. 30, 


1942. 


NOTES FROM THE NORTH. 


GLASGOW, Wednesday. 

It is with considerable difficulty 

t steelmakers managing to keep pace with the 
wesent demand, and it is therefore not surprising that 
dates have lengthened, particularly for plates. 
on the highest priority and receive first 
msideration, but the production of for other 
surposes has been speeded up and satisfactory deliveries 
re being made. Boiler plates are also in strong demand 

iso are plates for the locomotive industry. There 
. good outlet for structural sections and a considerable 
makers have 
and, as the demand urgent, all 
fully employed. Supplies of raw 
satisfactory the The 
quotations :—Boiler plates, 
plates, 161. 3a. 


plates, | 


Scottish Steel Trade. 
are 
lelivery 
ship plates are 
plates 


emand for special and alloy steels. Sheet 
ge orders in hand 
being kept 
fairly 
the 
per 
Ss. 


is 
int is 


iterials are at moment. 
are 
bd. 


15l. 


present 
ton; ship 
per ton; medium 
cker, rolled mills, 211. 
eel sheets, No. 24 gauge, 221. 
inised corrugated sheets, No. 24 gauge, 26/. 2s. 6d. 
n, all for home delivery. 


lowing 
ton ; 
in. and 
ton; black- 
and gal- 
per 


12s. per 
tions, 
ljs 


in sheet per 


15s. per ton; 


Vatleable-lron Trade.—There has been some improve- 
ent in the West of Scotland but 
though the works are steadily employed a larger output 
vould possible. The 
amount of work on 
hat more orders are to be expected. 
held. Prices and are 
follows :-—Crown bars, 151. 12s. 6d. per ton; No. 3 bars, 
wv. 12s. 6d No. 4 bars, 131. 17s. 6d. per ton ; 
nd re-rolled 171. all for home 

livery. 


malleable-iron trade, 


be re-rollers of steel bars have a 


there are indications 


Satisfactory stocks 


ir hand and 


semies are now are steady as 


per ton ; 


steel bars, 15s. per ton, 


Scottish Pig-lron Trade. 


1¢ Scottish 


There has been no change in 
pig-iron trade of late The blast-furnaces 
re operating at full capacity and everything possible is 
As the steelworks are 
iron are in great 
and for foundry 

ules. The following are to-day’s quotations :—Hema- 
ite, 61. 188. 6d. per ton, and basic iron, 61. 0s. 6d. per ton, 


cing done to speed up deliveries. 
busy, hematite and basik 
there 


xceptionally 


emand is also some pressure 


wth delivered at the steelworks ; foundry iron, No. 1, 
il. 58. 6d. per ton, and No. 3. 6/. 38. per ton, both on 
wks at makers’ yards 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


and Steel.—Concentration on essential orders is 
wing continued and shows little 
veek. Production-planning 
knowledge of the quarter’s commitments, 


Tron 
week to 
detailed 
which neces- 
a sustained effort in all departments. Although 
further expansion of output is limited by plant capacity, 


change from 


is assisted by a 


~itate 


is hoped that internal rearrangement at individual 
ants, or allied groups of works, will give beneficial 
esults. Conditions are satisfactory regarding the supply 


f raw and semi-finished materials. 

being received regularly, 
egarding reserves causes no anxiety. Though hematite 
distribution controlled, and 
the use of substitutes is being explored more deeply, all 
riority demands being satisfied. Adequate deli- 
veries of forge and foundry iron are forthcoming. 
Most grades of‘iron and steel scrap are in ample supply, 
but distributers could undertake heavier deliveries if 
transport permitted. There brisk demand for 
wiler and tank plates, and more activity in construec- 
More orders have been placed for locomo- 
parts, notably for springs. wheels, and axles. The 
for alloy heavily taxing the 
esources of the producers and there is little prospect of 
elief ; a feature is the demand for high-speed steel butt- 
welded tools. Quicker delivery of standard lathe, planing 
ind shaping tools, in a wide range of shapes and sizes, can 
now be given. Agricultural engineers are using consider- 
ible quantities of special and high-carbon steels in the 
form of bars, wire rods, plates, and sheets, and the great 
nerease in the number of tractors for farming 
purposes has given rise to a heavy call for tractor spares. 


Quantities of ferro- 


illoys are and the position 


production and are closely 
are 


tional steel. 
ve 
steels is 


cemand special 


used 


Coal Trade.—Better deliveries 
is felt that the limit of improvement 


South Yorkshire 


vcing made, but it 


are 


ms not been reached, and pit production committees 
ire being urged to do their utmost to respond to the 
urgent national call. Best steams are still in demand. 


Each week 
more than 6,000 tons of open-cast coal are being delivered 
to Sheffield and district from sites in South Yorkshire. 
ind this ‘forms a useful contribution to the requirements 
of industrial and public-utility When these 
sites are in full working order, the maximum production 
is expected to reach this quantity daily. Coke 
bought freely for stocking purposes, 


both for industrial and transport purposes. 


concerns, 


nuts 


have been and 


business in connection with blast-furnace coke is main- 
tained 


wt a high level. 








EERING. 


YOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


| 
| MIDDLESBROUGH, Wednesday. 





(feneral Situation.—The pressure for supplies of nearly 
all descriptions of iron and steel necessitates the produc- 
tion of maximum outputs, and record makes of some 
commodities are anticipated. The aggregate tonnage of 
pig iron available for consumption is ample for all pur- 

| poses, but users have to take qualities other than those 
they prefer. High-phosphorus grades are still plentiful, 
but supplies of other categories are rapidly taken up as 
they become available. There is still some shortage of 
steel semies, and the large output of finished commodities 
is only just enough for needs of national importance. 

Cleveland Iron Trade.—There is no likelihood of 
increase in the make of foundry pig as ample parcels 
of suitable iron are readily obtainable from other areas. 
Merchants have substantial parcels of Midland brands 
for disposal and are urging consumers to lay in winter 
stocks. 


Basic Iron.—The heavy make of basic iron is reserved 
for the requirements of producers’ own consuming plants 
but small quantities are occasionally added to the light 
emergency stocks. 

Hematite.—There no new feature in the 
branch of trade. There still a shortage of supply 
which renders necessary the strict control of distribution 
and the use of refined iron and other substitutes whenever 


hematite 


is 


possible. 
Manufactured Iron and Steel.—Semi-finished iron is in 
ample supply, but the increased deliveries of steel bars 


and billets only just cover the requirements of the 
re-rolling mills; consumers’ stocks of steel semies are 
low. Intense activity prevails in the finished iron and 
steel producing plants. Manufactured-iron firms have 
well filled order books and producers of nearly all 
descriptions of steel are fully sold for the present delivery 
allocation period. The demand for large parcels of 


special and alloy steels is insistent and platemakers are 
overwhelmed with orders. The increasing pressure for 
shipbuilding requisites is difficult to keep pace with as 
is also the exceptionally heavy demand for plates for 
Sheet producers have much work 
in hand as they can handle and structural-steel manu- 
facturers have extensive bookings. There heavy 
demand for pit props and colliery roofing, as well as for 
parcels of miscellaneous steel for maintenance purposes. 


other purposes. as 


Is a 


Considerable business in iron and steel scrap 
fairly plentiful and the 


Scrap. 


is reported. Light scrap 

heavier grades are in better supply than has been the case 
for some time. Users of good heavy melting steel, 
though extensively bought, are still in the market for 


almost unlimited quantities. 








EXPORTS OF HAND AND BENCH TOOLS.—The Board of 
Trade have announced that, on and after November 2, 
applications for licences to export hand and bench tools 
(as specified in group 6 (2) of the first schedule to the 
Export of Goods (Control) (No. 28) Order, 1942, and as 
amended by subsequent Orders) should be sent to the 
Directorate of Hand Tools, Ministry of Supply, ** Wood- 
thorne.”” Pettenhalls, Wolverhampton, Staffs. The 
envelope should be marked “* Export Licence Applica- 


tion.”” Applications for the renewal of existing licences 
should also be made to the Directorate of Hand Tools 
at the above address. Applications for renewal must 


be accompanied by the licence and should be made as 
least a fortnight before the licence expires. Applications 
in respect of twist drills, reamers, screwing tackle (except 
tap wrenches) and bench tools of a machine-tool type, 
however, should continue to made as heretofore to 
the Export Licensing Department, Inveresk House, 346, 
Strand, London, W.C.2. 


be 


MINERS’ WELFARE SCHOLARSHIPS AND EXHIBITIONS.— 
The trustees of the Miners’ Welfare National Scholar- 
ships and Students’ Exhibitions Funds have announced 
the award of 13 scholarships and 11 exhibitions for 1942. 
The Ministry of Fuel and Power have stated that the 
scholarship scheme has now been in operation for 15 
years and the exhibitions scheme for 7 years. The 
total number of awards, to date, is 230 scholarships and 
76 exhibitions. Another scheme, namely, the Miners’ 
Welfare National Mining Education Scheme, was estab- 
lished in 1939 for the purpose of encouraging technical 
education in mining throughout the coalfields in Great 
Britain. The awards of part-time day advanced mining 
scholarships made under the scheme, for 1942, number 32, 
an increase of seven on last year’s figure and bringing the 
total of awards made to date to 109. The scholarhips 
are normally tenable for four years at institutions 
approved by the Miners’ Welfare Commission and are 
awarded to suitably-qualified employees in the 
industry to attend advanced courses in mining, leading 
to the colliery manager's Certificate of Competency 
examinations of the Ministry of Fuel and Power. 


assist 


| Eastern Section : 
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NOTICES OF MEETINGS. 


Tr is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 

NORTH-EaAst Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute 


Newcastle-upon-Tyne. “Some Considerations in the 
Design of High-Speed Cargo Vessels,”” by Dr. G. &. 
Baker. Student Section: Wednesday, November 4, 
6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne, 1. “* Note- 
on Turbine Gearing,” by Mr. W. T. Atkinson. 
INSTITUTION OF PRODUCTION ENGINEERS.—North- 


To-night, 6.30 p.m., The County Hotel, 


Newcastle-upon-Tyne. Lecture: ‘* Tungsten-Carbide 


Cutting Tool Application,” by Mr. F. H. Bates. Man- 
chester Section; To-night, 7.15 p.m., The Mechanic- 
Institute, Crewe. Lecture: “‘ Surface Finish,” by Dr. 


G. Schlesinger. Also on Saturday, October 31, 2.30 p.m., 
The University of Liverpool, Brownlow Hill, Liverpoo! 
Sheffield Section: Wednesday, November 4, 6.30 p.m., 
The Royal Victoria Hotel, Sheffield. Lecture: “ Surface 
Hardening,”’ by Mr. A. E. Shorter. 

INSTITUTION OF ELECTRICAL ENGINEERS.— North Mid- 
land Centre : Saturday, October 31, 2.30 p.m., The Great 
Northern Hotel, Wellington-street, Leeds. ‘* The Electri 
Spark,” by Mr. J. M. Meek. South Midland Centre : 
Monday, November 2, 6 p.m., The James Watt Memoria 
Institute, Birmingham. ‘“‘ Coal for Steam Raising,”’ by 
Mr. J. N. Waite. Wireless Section : Wednesday, Novem- 
ber 4, 5.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. “ A Study of Propagation Over the Ultra-Short 
Wave Radio Link Between Guernsey and England or 
Wavelengths of 5 and 8 M,” by Dr. R. L. Smith-Rose and 
Miss A.C. Strickland. Jnstitution : Thursday, November: 
5, 5.30 p.m., Savoy-place, Victoria-embankment, W.C.2 
Joint Meeting with THe INSTITUTION OF MECHANICAL 
ENGINEERS and THE INSTITUTE OF FUEL. “‘ Coal for 
Steam Raising,”’ by Mr. J. N. Waite. North-Western 
Centre ; Saturday, November 7, 2.30 p.m., The Engineers’ 
Club, Albert-square, Manchester. ‘“* Telecommunication- 
of the Future,” by Dr. W. G. Radley. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 


Eastern Branch: Monday, November 2, 6 p.m., The 
Mining Institute, Neville Hall, Newcastle-upon-Tyne. 
Presidential Address: ‘** Boilers: Past and Present,” by 
Colonel 8. J. Thompson. Jnstitution: Friday, Novem- 


ber 6, 5.30 p.m., Storey’s-gate, St. James’s Park, West- 
minster, S.W.1. Extra General Meeting. Thomas; 
Hawksley Lecture : ** Recent Developments in Refrigera- 


tion,” by Lord Dudley G. Gordon. North-Western 
Branch; Saturday, November 7, 2.30 p.m., The Engin- 
eers’ Club, Albert-square, Manchester. Meeting in con- 


junction with the Manufacture Group. Discussion on 
“ Welding.” to be opened by Dr. R. W. Bailey and Mr. 
J. A. Dorratt. Western Branch: Saturday, November 7, 
2.30 p.m., The Merchant Venturers’ Technical College, 
Unity-street, Bristol. Thomas Hawksley Lecture: 
* Recent Developments in Refrigeration.”” by Lord 
Dudley G. Gordon. 

INSTITUTE OF TRANSPORT.—Tuesday, November 3, 
12.45 p.m., The Connaught Rooms, Great Queen-street, 
W.C.2. Address by Lord Leathers. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Novem- 


Luncheon. 


ber 3, 5.30 p.m., Great George-street, Westminster, 
8.W.1. Presidential Address by Sir John E. Thorny- 
croft. Yorkshire Association: Saturday, November 7, 


2.30 p.m., The Royal Victoria Station Hotel, Sheffield. 
Lantern Lectures. 

ROYAL SOCIETY OF ARTS.—Wednesday. November }, 
1.45 p.m., John Adam-street, Adelphi, W.C.2. Presi- 
dent’s Inaugural Address: ‘“‘ Examinations and the 
Royal Society for the Encouragement of Arts, Manufac- 
tures and Commerce,”’ by Sir Edward Crowe. 

SociETY OF CHEMICAL INDUSTRY.—Road and Building 
Materials Group: Wednesday, November 4, 4 p.m., 1, 
Grosvenor-place, Westminster, S.W.1.  ‘“‘ The Role of 
Moisture in Soil Mechanics,”” by Mr. R. K. Schofield. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Thursday, 
November 5. 2.30 p.m., The Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. Joint Meeting with THE DieseEL ENGINE USERS’ 
ASSOCIATION. *Some Notes on Experiences with Rail 
Car Oil Engines in the Argentine, with Special Reference 
to Repairs,” by Mr. C. R. Parker, to be read by Mr. A. K. 
Bruce. 

Sunday, 


INSTITUTE OF ECONOMIC ENGINEERING. 
November 8, 2.30 p.m., The Waldorf Hotel, W.C.2. 
‘**The Function of Time Study in Industry,.”” by Mr. A. 


Griffiths. 








TRANSPORT FACILITIES FOR SUNDAY WORK.—Em- 
ployers of labour in the building and civil-engineering 
contracting industries, who are making arrangements 
for Sunday work, are asked by the Ministry of War 
Transport to get into touch immediately with local rail 
and road- transport undertakings in order to ensure that 
adequate transport services will be available. 








Fie. 2. 


MOLYBDENUM ORE IN CANADA.—A deposit of molyb- 
denum ore has been located in north-western Quebec. 
The exploitation of the ore bed, which is stated to be at 
least 400 ft. long, 200 ft. deep, and to have an average 
width of 30 ft., is to commence immediately. 

MAXIMUM PRICES FOR WIRELESS VALVES 
of Trade, after consultation with the 
Regulation Committee, have made the 


Central Price 
Radio-Valve 


OcT. 30, 1942. 


BRITISH BATTLESHIPS. 


(For Description, see Page 348.) 


VEW 








Port Stipe or H.M.S. * Howe,” SHowING SUPERSTRUCTURE. 


(Maximum Prices) Order, 1942 (S.R. and O. 1942, No. | vides that all agents or wholesalers dealing in these 
1934, price 1d.). This controls the prices to be charged valves mist supply, either before or at the time of 
by official selling agents, wholesalers and retailers of all | delivery their customers, a written notice (which 
valves imported under the Lease-Lend Pro-| can be incorporated, if desired, in the invoice) stating 
These prices are set out in related price lists | the correct maximum prices for the valves in question. 


| All retailers selling these valves must display, in a 


wireless 
visions. 
which have been certified by the Board of Trade, and 


~The Board | copies of which are lodged with the Board of Trade, the | prominent position in their shops, a notice giving the 


maximum prices appropriate to any valves offered for 
| sale by them. 


each of the 
Order pro- 


and 
The 


Committee 
Committees. 


Regulation 
Regulation 
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| is nothing more than a special case of combustion 
pace | 2 which the coal is burned in two stages; most of 
| the reactions that occur in the deep fuel bed of the 
| gas producer also occur to a greater or lesser extent 
|in the shallower fuel bed of the furnace. Methods 
| of testing at first tended to be divided into the two 
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the work of Dr. G. E. Foxwell directed attention 
to the plastic properties of coal, at that time purely 
from the point of view of carbonisation. It was 
soon recognised, of course, that the plastic proper- 
ties of coal also affected its combustion, and Dr. 
R. A. Mott, Director of Research of the Midland 
Coke Research Committee, in his recent paper on 
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| ENGINEERING ” Patent Record (Jilus.) The first method by which plasticity was measured 

| was that of determining the increase in resistance 

|of the coking coal, during a certain temperature 
| range (for example, 370 deg. to 460 deg. C.), to the 


ENGINEERING flow of a stream of gas introduced at a uniform 


|rate. This property obviously affects the flow of 
FRIDAY, OCTOBER 30, 1942. 


“In such equipment,” as Dr. Fieldner observed, 
“the plasticity and extent of fusion of lumps of 
coal profoundly affect the capacity of the equip- 











| air through a furnace bed just as much as it affects 
the mechanism of the production of coke from the 
coal carbonised in the coke oven or gas retort. 
There are certain properties of coal, however, such 
as the melting point of the ash, which would appear 
|at first sight to be of importance for one use and 
|not for another. The importance of the fusion 
THE ANALYSIS OF COAL. | temperature of the ash an the tendency to form 

Ir is customary for the recipient of the Melchett clinker is evident in furnace and gas-producer 
Medal of the Institute of Fuel to deliver an address | Practice, and until comparatively recently has not 
on some phase of his work, and this address fre- | appeared to have much application to the problems 
| of carbonisation. 


quently, and justifiably, resolves itself into a review |“ "" ‘ 
| of the subject as affected by the work of the medallist | Certain occurrences in coke ovens and gas retorts 


himself. The Melchett Lecture, given by talking | have thrown doubt upon this conclusion, however, 
|cinematograph by Dr. Arno C. Fieldner on Octo- | 4nd in a recent paper to the Coke Oven Managers 
ber 13, followed this general practice, reviewing Association, on “ The Examination of Coal as a 
principally the developments in ‘* The Analysis and Guide to Coke Oven Projects,” G. 8. Townend and 
Testing of Coal in Relation to its Properties and |H. M. Spiers have indicated that the fusion point 
Utilisation,” which have been initiated in the Fuel | of the ash used for heating up a coke-oven battery 
Section of the United States Bureau of Mines. | is highly important, and that, in regular carbonising 
Forty or fifty years ago, the methods available for | practice, the ash of a coal may react with the oven 
testing coals were rudimentary in the extreme, and, | Walls and soles and with the door bricks if condi- 
apart from the determination of ash, moisture and | tions are favourable to such action. In particular, 
calorific value, they gave little practical information | iron, lime and alkalis are undesirable constituents 
to the coal user. In effect, these methods were | Of the ash of coals used for carbonisation and can 
nothing more than the analysis of the material for | be responsible for much damage. It appears, there- 
the purpose of determining the quantities of the | fore, that there is no sharp demarcation between the 





No. 4007. | 








several major elements contained in the coal, 


together with an estimate of the impurities, and of | 


the heating value. 


The standardisation of the methods of testing | 


is, to some extent, a new development. It is only 
within quite recent years that the British Standards 
Institution has issued standard methods of testing 
fuels; before that time, each analyst chose the 


method that he liked best, and the results did not | 


always agree. So long as the analysis was confined 
to the determination of definite constituents of the 
coal, this defect was not ptrhaps very serious, since 
the more accurate methods, by a process of natural 
| selection, came in time to be generally adopted ; 
| but as soon as the more nebulous characteristics of 
the coal became important, characteristics chiefly 
| concerned with the behaviour of the coal and its 
| constituents on heating, the need arose for a stan- 
dardised and rigorous procedure which would permit 
|comparison of the results obtained in different 
| laboratories, and, ultimately, in different parts of 
the world. Only in this way can the data acgumu- 
| lated as the result of individual experience be made 
available generally. 

| The standardisation of methods of analysis and 
| testing of coal is, therefore, a matter of extreme 
importance if practical methods of using coals are 
| to be developed upon a sound technical basis. Coals 
|are principally used for two purposes, namely, for 
combustion and for carbonisation. The gas producer 


| importance of the constituents and the properties 
‘of coals as correlated with the use to which the 
| coals are put. Work that is specifically undertaken 
for one purpose is likely to be found applicable to 
quite different uses for coal. Fieldner’s paper and 
that of Townend and Spiers are in many respects 
complementary and should be read in conjunction 
with one another. 

The work of the Bureau of Mines on the fusibility 
of coal ash and on clinker formation has resulted in 
a considerable increase in the knowledge of the 
subject since the methods used have been put upon 
a standardised and sound basis both in this country 
and in America. It then became possible to review 
the clinker-forming properties of coals in the light 
of the softening temperature of the ash. It is by 
no means certain, however, that the softening or 
fusion temperature of ashes as determined by the 
present standard methods has much practical signi- 
ficance. Mineral matter, as it exists in coal, consists 
of material which may be very finely divided and 
disseminated throughout the mass of the coal, or 
it may be segregated into pieces sometimes quite 
large in size. The mineral matter consists, moreover, 
of different minerals or mixtures of minerals which 
may have quite different fusion temperatures. 
Since the ash of coal (as distinct from metallurgical 
coke) hardly ever consists of a uniform and finely 








* Fuel, vol. 21, page 51 (1942). 
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ground mixture of these constituents, the average 
melting temperature of the whole mixture is not of 
any great moment; the amount and distribution 
of the most fusible constituent is often of much 
more importance. A chart given in Dr. Fieldner’s 
Lecture showed that, although there is a general 
correlation between amount of clinker formed and 
the softening temperature of the ash, many coals 
fall well outside this range. In some cases, the 
percentage of clinker formed is more than double 
that represented by the mean curve. 

The development of what may be described as 
large-scale laboratory tests upon the gas, coke and 
by-product yields from coals are more particularly 
concerned with the carbonisation industries, but in 
addition to these tests there are recorded in the 
Lecture a whole range of tests in connection with 
the determination of the softening and swelling 
properties of coal which must also interest combus- 
tion engineers. These properties were investigated 
essentially from the scientific angle in the first place 
and led afterwards to a study of the data in an 
attempt to relate the plastic properties of coals to 
their performance and use. No precise relationships 
between plastic properties and physical properties 
of the coke obtained have yet been found. It is 
hardly likely, indeed, that any such relationship 
would exist, since the behaviour of the coal during 
the process of carbonisation depends so greatly upon 
the conditions under which it is heated, which may 
vary within wide limits. 

A practical distinction of considerable importance 
has become evident in recent years between the free 
swelling characteristics of the coal and the expansion, 
against an applied force, during carbonisation. 
Many coals swell considerably when heated in a 
crucible, and in the British Standard test the extent 
of this swelling is taken as a measure of the coking 
power of the coal. This test appears likely to be 
adopted in America also. In addition to the free 
swelling, however, many coals expand even against 
an applied force. A coal which swells greatly with- 
out a restraining influence does not 
expand against a restraining influence. 
swelling property is probably of considerable 
importance in combustion. It is also important, 
of course, in carbonisation, in so far as it is a measure 
of the coking power of the coal and of the proportion 
with which inerts or non-coking coals can be or 
should be blended with the coking coal. The 
expansive property of the coal—the force exerted 
against a restraining influence—causes damage to 
carbonisation plants under extreme conditions. Dr. 
Fieldner quite rightly suggests that “the most 
important unfinished jobs in the field of standardisa- 
tion of tests for coal ‘are those dealing with the 
swelling and caking properties as related to the 
performance of coke as a fuel in furnaces, or while 
being converted to coke in retorts or coke ovens, Or 
to gas In water-gas or producer-gas equipment.” 


necessarily 


The free 


While the scientific investigators of these impor- 
tant properties are making up their minds on 
Standardisation of tests, it is necessary for practical 
coal users to adopt some present methods for the 
better conduct of their business. These methods 
have been given in the paper by Townend and Spiers, 
where it is shown that a number of commercial tests 
are now available which, when efficiently conducted 
and correctly interpreted, can be of immense value, 
and, within limits, can serve as a complete practical 
guide to the performance of coal for any particular 
purpose. Dr. A. C. Dunningham and Dr. E. S. 
Grumell have likewise published* a “laboratory 
pot “ method whereby the behaviour of coals on 
burning can be investigated and forecast. Valu- 
able as is the scientific work of the universities and 
Government departments of the world, it must not 
be forgotten that those engaged in industry are 
themselves making a remarkably good job of the 
methods which are already to hand or which suggest 
themselves to inquiring minds. The more academic 
investigators of industrial technique must always be 
on their guard against an unintentional and often 
unsuspected divorcement of their views and methods 
from practice. 


° The Addition of Water to Boiler Slac'ss.“* JL. Inst. 
f Fuel, vol. ix, page 24 (1935 
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DIESEL- ENGINE WORKING 
COSTS. 


Or the many functions which properly belong to 
professional institutions, that of recording current 
technical events does not always receive the atten- 
tion that it deserves. An occasional paper of a 
frankly historical nature is often welcomed as pro- 
viding topics which may be supposed to have some 
interest for all classes of the membership ; now and 
again, some author may venture to look into the 
future; but the useful activity of recording the 
routine present is apt to be disregarded, such papers 
and reports as do deal with current affairs being 
restricted, as a rule, to the recording of some out- 
standing accomplishment such as the completion of 
an undertaking—the building of a great liner, a 
power plant, or a new design of prime mover 
the interest of which lies primarily in its exceptional 
character. Few institutions concern themselves 
with the collection of everyday operating statistics, 
unless these are required as a basis for some specific 
investigation, although the practice is one that 
might well receive wider attention. 

An exception is provided, however, by the Diesel 
Engine Users Association, a committee of which, 
year after year, undertakes the onerous duty of 
recording, classifying and comparing the sum- 
marised performances of the heavy-oil engines 
operating in the power houses of many of its 
members. Each member of the Committee is a 
specialist well qualified to give competent and 
unbiased guidance and, although the reports are 
nominally on ** Working Costs,’’ each annual issue 
includes a considerable amount of information on 
practical details for the benefit of all users of engines 
of this type. That the advantage has been taken 
by those concerned, during the past 19 years for 
which such reports have been available, is sufficiently 
proved by even a cursory glance at the tables of 
average fuel and lubricating-oil consumption for 
all stations during this period. The general im- 
provement there shown not only indicates that 
individual stations are encouraged by emulation to 
attain and maintain high operating efficiency with 
engines as they become worn by intermittent or 
continuous also that the newer types 
evolved by makers similarly maintain high effi- 
ciencies as a result of the establishment of the very 
practical standard of merit, co-ordinated and revised 
as it is each year. 


use, but 


Engine-room logs have been established practice 
for very many years, the figures recorded, repre- 
senting readings of meters and other measuring 
instruments, entered in routine fashion 
primarily for the information of the chief engineer. 
Too frequently the chief becomes too much in- 
volved in other duties to pay personal attention 
to. routine matters and the work of careful connota- 
tion must then be left to others. The members of 
the Diesel Engine Users Association are most 
fortunate in having their respective returns classified 
and correlated by experts who not only provide | 
comparative figures, but present them in a manner 
provocative of useful discussion at a subsequent 
general meeting. 


being 


Reports on the most recent discussion have lately 
appeared in our columns* and from these it will 
be evident that the interchange of opinions and 
experiences brought out many points of technical 
interest. For example, one speaker compared a| 
Diesel engine with a steam engine when doing | 
identical work and stated that the latter, more than | 
40 years old and running at a very slow speed, 
could not be beaten by the modern oil engine when 
all-in costs, including fuel and repairs, were taken 
into account. It also had greater reliability—a 
primary consideration where public utility services 
were concerned. Another member made the 
criticism that the average figures reported in some of 
the tables could only be accepted with reserve, 
because a good proportion of the engines reported 
upon used air-blast fuel injection, whereas modern 
mechanical fuel-injection engines, though usually 
of higher efficiency, were as yet in the minority. 
This statement was contested by subsequent 


* See ENGINEERING, 


pages 254 and 274, anfe. 
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speakers, and, although it seemed to be agreed that 
the supply of spare parts now presents a problem 
especially when Continental designs are concerned 

yet the air-injection engine was evidently stilj 
in high favour; one speaker went so far as to say 
that there was no advantage in mechanical injec. 
tion of fuel. Public utility services using the slow 
running heavy types of Diesel engines were y 
doubt in the speaker’s mind for such a statement 
to hold true. 

One of the more practical points discussed wags 
that of bearing clearances. The Association has 
always been concerned with the rate of lubricating 
| oil consumption and of bearing wear. In the report, 
proof was adduced that the matter of bearing 
clearances was one which merited close attention, 
for, when these were properly checked and made as 
fine as operating conditions would allow, bearing 
life was increased, crankshaft alignment was bette 
maintained, and the rate of lubricating-oil 
sumption was much reduced. That this app! 
equally to white-metalled bearings was pointed 
by the President of the Association. 

The question was asked, what is the deciding 
factor which limits the total number of operati 
hours between overhauls ? ne speaker said 
was the condition of exhaust valves ; another, tha’ 
of the piston ; yet another, that of the fuel-inje 
nozzle. 


There seemed to be no agreement on this 
point, but the question did elicit some us 
practical exhaust-spindle lubricati: 
the replacement of piston rings when their origina 
resiliency had deteriorated, and the centrifuging 
fuel oil during its transfer from bulk storage to t! 
daily operating tank; and the reminder that. 
cooling-water storage systems, the density of 
water increased as a result of accumulated te: 
porary hardness, and necessitated periodical changes 
Again a comparison was made between a stea 
engine and an oil engine, doing similar work und 
similar conditions, the figures given being 1,600 hou 
and 400 hours, respectively, between overhauls. 
The Committee's repert inctuded for the firs’ 
time an additional tabulation, “Technical Details 
of Engine Performance,” which, it is hoped, w 
be made useful when a larger number 
individual units can be detailed. The Table gives 
the size and type of each engine, the length 
operation between overhauls, the manner in w hi 
the fuel oil and lubricating oil are treated, the lif 
of mechanical details, the average rate of wear 0 
cylinders, pistons and bearings, and, finally, 
column headed “ Engine trouble "—which, fron 


advice on 


more 


| the actual use made of it, might have been mor 


aptly headed “Involuntary stoéppages.”’ So far, 
the particulars available in this tabulation relat 
to 56 engines of varying sizes and types in fiv 
water-pumping installations, four public electricity 
generating stations, and two industrial concerns 
if, indeed, one, a film studio, can be so described 
The additional data thus provided were welcomed 
by the members present at the discussion of the 
report and, as a consequence, now that a start 
has been made, this particular schedule of compara 
tive performance is likely to be extended as the 
years pass, to the mutual benefit of users, designers 
and manufacturers. 

The compilers of this useful annual report a: 
handicapped to some extent by the fact that so man 
of the members and subscribers of the Associatio: 

indeed, the great majority of them—either do 
not make their returns in time, or refrain fror 
sending them in atall. So far, each station has been 
definitely named and this is as it should be ; but 
cannot be denied that, when commercial considera 
tions are regarded as being of greater consequency 
than technical advancement, data are sometimes 
deliberately withheld. It might be desirable t 
countenance this reluctance to the extent of includ 
ing a section at the foot of each table, wherei: 
incognito would be respected. After all, it does 
require more than a little courage to publish, t 
the whole world, happenings which, perhaps, occu 
from entirely domestic reasons ; and, although 
‘open confession is good for the soul,” manag: 
ments have to consider the possibility that the 
facts may be maliciously distorted. The old adage 
about cobbler’s children is often conveniently 
forgotten, but it still has some substratum of truth. 
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NOTES. 


Tue INSTITUTION OF MECHANICAL ENGINEERS. 
Tue 1942-3 session of the Institution of Mechanical 
Engineers was opened by a general meeting held 
at Storey’s-gate, St. James’s Park, London, 8.W.1, 
on Friday, October 23, at which the President, 
Colonel S. J. Thompson, D.S.O., delivered his 
pre sidential address. After the transaction of the 
formal business, the Secretary announced that to 
fill the vacancy on the Council due to the death of 
Mr. W. C. Mitchell, Major-General E. B. Rowcroft, 
(.B.E., had been appointed and would retire at the 
next annual general meeting, when he would be 
eligible for re-election. Colonel Thompson then 
delivered his address, the subject of which was 
oilers—Past and Present."" We commence to 
reprint the address, in abridged form, on page 356 
of this issue. The first part of the address consisted 
of a condensed review of the development of the 
steam boiler, and the second part dealt with the 
modern boiler and was illustrated by numerous 
admirable of large water-tube boilers for 
high pressures and temperatures. The question of 
future developments, with a suggestion for stan- 
dardisation of range, was then dealt with and 
the conditions regulating availability were dis- 
ussed at length. A colour film showing, among 
other things, the pressing of large plates, the rolling 
if corrugated furnaces and various applications 
of welding to boiler-making, was shown, and the 
address was further illustrated by a number 
of interesting models displayed on the platform. 
There was a full attendance of members and visitors. 
A vote of thanks to the President was given by 
cordial acclamation on the motion of Sir S. Leonard 
Pearce, C.B.E., D.Sc. In the course of his remarks 
Sir Leonard referred to the interest displayed in 
steam generation by a former president, the late 
Mr. W. H. Patchell, whom he regarded as the father 
of the large water-tube boilers now used in power 
stations, The motion was supported by Professor 
F. C. Lea, O.B.E., D.Se., Wh.Sc., and after a short 
acknowledgment by Colonel Thompson the meeting 


slides 


terminated. 


Fvet Economy EXHuIBITiIon. 


In order to emphasise the necessity of reducing 
the consumption of fuel of all kinds proportionately 
to the decrease in production, particularly of coal, 


un exhibition entitled the “* Battle for Fuel” was 
opened at Dorland Hall, Lower Regent-street, 
London, W.1, on Wednesday, October 21. It will 


remain open until November 8, after which, we 
understand, it will be transferred in rotation to 
several provincial cities. As might be expected, the 
reduction in domestic consumption is largely dealt 
with in an exhortatory, explanatory and advisory 
manner, the cautionary attitude being treated with 
restraint or in a somewhat humorous fashion. 
There are, however, a number of suggestive tech- 
nical exhibits. An interesting heat-flow diagram 
shows the extent to which waste has been checked 
n an unspecified factory in 1941 as compared 
with 1926, the factory output for these two years 
being the came. The factory 
35,000 tons of coal a year less than it previously 
did. It is true that half this saving was effected 
by installing new and more effective equipment, 
but the due to minor alterations, for 
example, it would appear that factory heating was 
originally done by live steam, while the heat from 
condensing water has now utilised in part 
and the steam consumption cut down in the ratio 
of 158 to 133, the boiler feed temperature having 
been also increased. Other data concern heat losses 
in factory heating due to open doors, roof leakage, 
ind so on, and savings in factory lighting and 
canteen fuel are illustrated. There are some hints 
on boiler firing, steam metering, etc. The weak- 
ness of the type of presentation employed in 
the display is, generally, that the points made are 
so numerous that the visitor is apt to pass on from 
one exhibit to the next too quickly to absorb the 
lessons they are intended to convey. On the other 


now uses some 


rest 1s 


been 


hand, they may result in fruitful suggestions and 
it should not be forgotten by the visitor concerned 
in industry that a staff of combustion engineers is 
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attached to each Regional Fuel and Power Con- 
troller, to advise on such matters as substitute 
coals, alternative fuels, and other matters. On the 
domestic side, the practical aspect of fuel saving 
is illustrated by such things as the advantages to 
be gained by lagging hot-water tanks, a practice 
which, to many people, will be new and is often 
beneficial, though the engineer may be inclined to 
challenge the scale of the savings claimed for it 
in the exhibition. Directions for utilising coal dust 
by making briquettes with cement, for making 
cinder sifters, etc., also strike a practical note. 
The exhibition, which is approached through a 
fairly realistic replica of a coalmine gallery, is a 
good example of non-commercial publicity and 
there are ample inquiry bureaux. It was opened 
by the Minister of Fuel and Power, the Rt. Hon. 
Major Lloyd George, the chair at the ceremony being 
occupied by the Mayor of Westminster, supported 
by the Lord Mayor aad Sheriffs of the City of 
London. 
Paper Economy. 


Although much has been done to induce—and, 
in many applications, to compel—economy in the 
use of paper, it has become essential to achieve a 
further reduction in the consumption of this essen- 
tial commodity. To this end, the Minister of Pro- 
duction (Mr. Oliver Lyttelton, M.P.) has appointed 
a Paper Economy Committee, the primary function 
of which will be to examine all cases of the excessive 
use of paper and to take the necessary steps to correct 
it. The committee consists of a chartered account- 
ant, Mr. L. W. Farrow, as chairman, Mr. H. C. 
Tingay, managing director of Messrs. George Newnes, 
Limited ; and Mr. B. C. Westall, managing director 
of Messrs. Thomas de la Rue and Company, Limited ; 
and its address is 3, Central-buildings, London, 
S.W.1l. The concerned with the 
economic use of paper, and not with its salvage ; 
and the Minister has issued a request to all users of 
paper to give all the help in their power in order 
that the necessary economy shall be effected with 
the least possible disturbance. Communications to 
the committee, suggesting how this aim can be 
achieved, will be welcomed ; but, as a step towards 
that goal, it is stated that they will not be acknow- 
ledged unless further.information is required. 


committee is 


De-RESERVATION OF WOMEN IN PvuBLic-UTILITY 
UNDERTAKINGS. 

A recent letter to electricity supply undertakers, 
issued by the Electricity Commissioners and referred 
to on page 293, ante, suggested that, in view of the 
man-power situation, more women employees should 
be engaged by authorities and companies operating 
electricity-supply systems. The necessity for this 
procedure has not been diminished, but its operation 
has possibly been complicated, by a decision of the 
Ministry of Labour and National Service to modify 
existing arrangements in connection with the de- 
reservation of women employed by public-utility 
undertakings. To assist electricity authorities, the 
Electricity Commissioners have issued an explana- 
tory letter dealing with the subject. Under the 
new arrangement, manual and non-manual women 
workers, other than ancillary workers, will continue 
to be treated as reserved, and ancillary workers who 
had attained the age of 26 on registration will not 
be withdrawn in the present circumstances. Those 
who had not attained that age at registration, 
including those born in 1922 and 1923, are liable 
to be transferred to one of the National Services. 
Ancillary workers, under the ruling, means clerical 
staff employed on work of a technical nature, 
or who are being trained fer such work. Examples 
of this class are progress clerks, estimating clerks, 
and wages clerks. The grade also includes short- 
hand-typists, packers, telephone operators, time- 
keepers, meter readers and various other obvious 
classes, such as messengers and cleaners. The term 
ancillary workers is held not to cover planning or 
rate-fixing assistants or clerks, time and motion- 
study workers, drawing-office tracers and, in 
general, those engaged on production, inspection, 
storekeeping, etc., on an administrative, technical 
or professional grade. The effect of the new arrange- 
ment is that certain classes of workers falling within 
the 26-30 age group previously liable to withdrawal 


will for the present become reserved. Ancillary 
workers affected by the new order fall into four 
classes. The first of these is made up of unmarried 
women born between January 1, 1918, and June 30, 
1922, and subject to the National Service Acts ; 
the second represents women born in 1922 and 192% 
and covered by the Registration for Employment 
| Order. These classes, at the discretion of the loca! 
officers of the Ministry of Labour, may be granted 
such periods of deferment as are considered appro 
priate in each individual case. Workers in these 
groups, however, who are occupied as telephone 
operators, meter readers or in various other specified 
positions will normally be withdrawn immediately. 
The third class, women covered by the Registra 
tion for Employment Order who were born between 
August 31, 1915, and December 31, 1921, will! 
in general be withdrawn on prior substitution. No 
| action is at present to be taken in connection with 
the fourth class, which comprises women born 
before August 31, 1915. The Ministry of Labour 
suggests that, where possible, withdrawn ancillary 
workers should be replaced by immobile women 
31 years of age, or older, as the present arrangement 
not to withdraw workers between 26 and 30 may 
have to be reconsidered later. 


ELECTRICITY SUPPLY IN SYDNEY. 

The total sales of electricity by the Sydney 
County Council for the year 1941 were 760,389,26: 
kWh, which represents an increase of 8-976 per cent. 
over the previous year. The figure shows a decrease 
in the rate of progress, the percentage increases in 
the two previous twelve-month periods having been 
11-672 and 10-164. Although the total-sales figure 
determines the income of the organisation, it does 
not altogether correspond with its technical activity, 
and actually the electricity generated increased by 
10-392 per cent., as compared with 8-383 per cent. 
and 8-525 per cent. in 1939 and 1940. Differences 
between quantity generated and quantity sold are 
naturally partly to be explained by transmission 
losses, but in this case a further factor intervenes. 
Units generated are given by the power-station 
instruments, but units sold, are determined by 
consumers’ meter readings taken during the year. 
The two sets of figures may not exactly correspond 
and actually there has been no falling off in the rate 
of progress of the important industrial demand. 
In view of present conditions, this was to be 
expected. The industrial equipment which Australia 
has been building up for many years has been con- 
verted to a great extent to war ends and many exten- 
sions have been carried out. It has been stated 
that half the civilian labour of Australia is now 
engaged in war industries. The Sydney County 
Council operates over one of the great areas of 
population of the country. It is a public bods 
elected by the Municipal Council of Sydney in 
conjunction with 25 municipalities south of the 
harbour and seven municipalities to the north; it 
supplies over an area of 897 square miles and serves 
a population of 1,075,060. The total kilowatt-hours 
| generated in 1941 was 887,957,000. By far the 
greater part of this came from the Bunnerong 
| power station, which supplied 887,730,700 kWh. 
The balance was obtained from the older Pyrmont 
station, which was employed only to assist in meet- 
ing peak loads in the city area. The load factor 
was only 0-1 per cent. Bunnerong is divided into 
Section A and B, the former, the older section, 
being equipped with seven Metropolitan-Vickers 
| 25,000-kW machines, and the latter with two 
Parsons 50,000-kW units. A third machine of the 
same size and make is on order, but the British 
| Government has not given permission for its manu- 
‘facture. Bunnerong A was operated with a load 
factor of 36-4 per cent. during the year, and Bunne- 
|rong B with one of 50-3 per cent. Transmission is 
rat 33,000 volts and 11,000 volts, the 33,000-volt 
system including 345 miles of underground cable 
jand 12 miles of overhead line. The 11,000-volt 
|mains are made ‘up of 438 miles of cable and 158 

| miles of overhead line. There are also 147 miles 
of cable and 12 miles of overhead line operating at 
5,000 volts and forming district feeders. Distribu 
‘tion is chiefly on the alternating-current system, 
| but there is still a direct-current area in the city. 
| This is being changed over as opportunity offers. 
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THE INSTITUTION OF 
PRODUCTION ENGINEERS. 


THE 21st annual general meeting of the Institution 
if Production Engineers was held at the Institution 
of Civil Engineers, London, on Friday, October 23, 


the chair being taken by Mr. G. E. Bailey, the | 


retiring President. 

The minutes of the 20th annual general meeting 
having been confirmed, Mr. Bailey proceeded to 
present the Institution Medal to Mr. B. C. Jenkins, 
whose paper, entitled ‘* The Utilisation and Training 
of Labour,” had been adjudged the best of the 
session. The general secretary (Mr. R. Hazleton) 
then announced the results of the annual election of 
Officers and Council, as follows: President, Sir 
Ernest Lemon, O.B.E.; Deputy President, Lord 
Sempill ; Chairman of Council, Mr. H. A. Hartley ; 
Members of Council, Messrs. C. D. Alder, J. R. 
Pearson, J. W. Davies, Mark H. Taylor, S. R. 
Howes, J. S. Daniels, and N. J. Cottell. 

The retiring President, before inducting his 
successor, Sir Ernest Lemon, congratulated the 
members on the 21st birthday of the Institution and, 
on their behalf, extended a welcome to the Rt. Hon. 
Oliver Lyttelton, P.C., M.P., Minister of Production, 
who was the guest of honour. It was recognised at 
the outset of the war, Mr. Bailey said, that produc- 
tion would be a paramount factor, and that, in addi- 
tion to the individual contribution which each mem- 
ber could make towards winning the war, there ought 
to be, through the Institution, a collective contri- 
bution. With that object in view, the War Emer- 
gency Committee was set up, and many other activi- 
ties greatly expanded. The Government Supply 
Departments had welcomed this assistance. It 
would be a matter of great satisfaction to members 
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marketing of the principal non-ferrous metals. It} do not make undue profits out of the prices which 
|was with much encouragement and satisfaction, | they are obliged to charge—that is all carefully 

therefore, that I received, a few days after I took | controlled—but they are wasting labour, and Wasting 
up my present office, the memorandum from your|it in the worst possible way, because they arp 

Institution entitled ‘* Increasing Production without | Wasting, not only man-hours, but skilled man-hours, 

Increasing Facilities.” The title showed that pro-| Some of the components which I have seen coulq 
duction engineers had already seized upon the| mot be manufactured at all with the machine 
central fact of this phase of our war production. | available to the firms who make them unless those 
| It is as well to re-state it. We have now reached | machines were operated by skilled craftsmen, | 
|a point where we cannot hope to increase our pro- | have here a screw given to me by the Regiona] 
duction by any large drafts of labour into our war |Controller in London for which the price, with a 
| industries, or from any new construction on a large | small margin of profit, charged by the contractor 
scale. It is safe to say that the supply of labour | 18 448. a gross ; _whereas we estimate that, turned 
| will determine the ceiling of the level of our war | Out on automatics, its cost on a liberal estimate 
| production, but I must emphasise that that ceiling | Should be 5s. 3d. a gross. This particular screw jg 
‘has not yet been reached. We have to reach it by | being made by three centre-lathe operations. The 
making greater use of both the machine tools and | quantity ordered is not negligible ; it runs into over 
| the labour force which are at our disposal. There | @ quarter of a million. ; ; 
| is a limit (and it has nearly been reached) beyond| There is no question, in this policy, of discriminat. 
which the transfer of labour from one part of the | ing against small firms, or of applying any rules to 
| country to another that may be heavily loaded | one class of undertaking rather than to another, 
|}cannot be extended. All the attendant problems Efficiency and economy in the use of man-power are 

of housing and billeting, strain on local transport, | the touchstones. Small firms are absolutely neces. 
|overloading of the public services, etc., become | 8@ry to maintain flexibility over the whole field of 
| nearly insoluble without the diversion of still more | W@t production, and in order to secure dispersal of 

labour to expand them. These limitations can be | production against the danger of air attack ; but 
met at this time only by taking steps to send the if it should be that any firm, whether small or great, 
| work to the worker; and I am embarking upon a_| 8 using in a wasteful way that most precious of all 
| policy of just this kind. Instead of continuing to | @8sets in the war, labour, then we must by several 
| pour in always more people to the same congested | methods try to cure this evil. 

areas, towns and districts, I propose to select It will be for the regional boards, in conjunction 
| activities which can be transplanted from the con- | With the Supply Ministries, to attempt special treat. 
| gested towns into those districts where immobile | ment for the disease when it has been diagnosed. 
|labour is still available. I am certain that this| [mn some cases, a simple local amalgamation, aftilia 
policy will not increase, but will greatly reduce, | tion or grouping scheme may give the answer ; in 
| the number of workers who have to be shifted from | Others, the mere simplification of the job may solve 
| one part of the country to another. the problem of the waste of skilled labour. But 
| Let me give you an imaginary example. In a/| there is a hard core of the problem which can be 





to know that the Minister of Production, in strength- | very busy and congested district there is a demand dealt with only by removing the contract bodily 
ening the regional machinery for controlling pro- | for several hundred further workers, and, as things from those contractors who have neither the plant 
duction and assuring a better utilisation of equip- | stood before, these people would have had to be | nor the industrigl technique necessary to play their 
ment and labour, had chosen as his chief adviser | found by transfer from distant areas. Now, in this| proper part in war production. In this field, I am 


for this work, Mr. N. V. Kipping, their Chairman 
of Council. The work of the Research Department 
was also worthy of special note. The achievement 
there, in spite of the great difficulties encountered, 
has been of real importance; and he took the 
opportunity of paying tribute to their esteemed 
Director of Research, Dr. Schlesinger, and his staff. 
[The report of the Research Department was sum- 
marised on page 335, ante-—Ep., E.] Mr. Bailey 
concluded by expressing the hope that the Institu- 
tion would grow from strength to strength. His 
presidency had covered three testing years of war, 
during which the Institution’s membership had 
increased by over 1,100. He was proud of the contri- 
bution made to the war effort by the members as 
trained engineers and production experts ; they had 
exercised a profound influence on the production of 
the country. 

Mr. Bailey then vacated the chair, which was 
taken, amid applause, by the new President, Sir 
Ernest Lemon, 0.B.E., who at once called on Mr. 
Oliver Lyttelton to deliver his address. 

The Rt. Hon. Oliver Lyttelton, P.C., M.P. 
(Minister of Production), said: I am proud to have 
this opportunity of addressing you at your 2lst 
annual meeting. Your Institution shows the 
virility which is usually associated with 21 years, 
but, unlike individuals, it has performed outstanding 
services from the very date of its birth. 
gratifying to me to see so many familiar faces 
around me. Mr. George Bailey, besides being head 
of one of the greatest industrial undertakings in the 
-ountry, has been a member of my Industrial Panel, 
and has done in that capacity and in many others 
great work for the Government and for the war. 
Sir Ernest Lemon, at one time Director-General of 
Production and a member of the Air Council at the 
Air Ministry, is also a member of my Industrial 


It is also | 


congested district there exists, shall we say, a manu- | not willing to devolve the power to put such firms 
| ~ 


|facturer of handkerchiefs. I should propose to | out of business on anyone else, and that responsi- 
| transfer the plant and a few key workers from this bility must be undertaken on an order signed by 
| factory to a lightly-loaded district where labour and | myself from headquarters. To sum up this part of 
premises are already available, and to make all the | the problem: there are firms who have the labour 
other workers available for the Minister of Labour | Without the resources to use it, and many others 
| to re-allocate to other work in the congested area. who have the resources without the labour to exploit 
| This is only one aspect of the problem. In addi- | them. ~~ s 

tion to a certain amount of geographical readjust- The redistribution of industrial load means some- 
|ment of this kind, we have to tackle the whole thing also still simpler; it means that, in future 
| field of readjustment of industrial load. In a/| contracts, we must try to direct the work away from 
nutshell, we must see that the load of work allocated | those areas which are heavily loaded and tow ards 
| to each firm is properly matched to its capacity to those areas which are more lightly loaded. q find 
produce. We wish to distribute sub-contracts so | it rather curious that, after an interlude as Minister 
| that the complicated jobs go to those plants where | of State in Cairo, | should find myself back again, 
|the management is highly skilled and where the | dealing with a problem which has certain similarities 
| tooling is of the highest degree of specialisation. | to that which I faced when I instituted the concen- 
| We want the simple jobs to go to those plants | tration of industry. The concentration of industry 
|where the tooling is less specialised. Each time | was, of course, applied to civilian industries, and 
| we concentrate a highly-tooled factory entirely on | was designed to yield the smaller amount of civilian 
| complicated jobs we have released a certain amount | necessities which we felt we must make from the 
| of simple work for other plants, and therefore | smallest possible number of plants, working at 100 
| secured two objects with the same measure. Again, | per cent., and thus leaving the labour force and the 
| we wish to save inland transport by redistribution. | buildings of the firms freed by the reorganisation to 
| We do not want sub-contracts to be placed at | turn to the production of munitions of war. That 
distances far removed from the parent or assembling | was a very drastic reorganisation, and it involved 
‘firm, because that means sending the components considerable hardship to employers and to employed 
for long railway journeys. in all those firms which were affected. The present 

The next feature of the redistribution of load is, | scheme, which is applied to our war industries, will 
of course, concerned with the local—and I empha- | not, I hope, require such drastic treatment ; but the 
sise strongly the word “ local ”—redistribution of | general line of policy, of concentrating orders where 
| labour.” The regional organisation which I have set | they can best be executed, or grouping the smaller 
up, and of which, as I have already said, Mr. Kipping | firms so as to obtain a better balanced unit, and 
is the head, is the instrument with which I propose in certain hard cases removing orders altogether 
| to effect this. At least 50 per cent. of the man- | from firms who cannot produce them without a 
hours which are devoted in this country to war | waste of labour, has to me a rather painful similarity 





| Production arise from sub-contracts, and there are | with parts of the concentration scheme for which | 


many highly-tooled and efficient producing units | was previously responsible. I must add, however, 





Panel, and Mr. Kipping, your Chairman of Council, | which, owing to lack of labour, cannot man their | that I would rather see a row of idle or even aban- 
is head of my Regional Organisation Division. To | machine tools on the night shift to the extent which | doned centre lathes than see them producing a long 
Mr. Puckey, a member of your Council and of my | is desirable. On the other hand, there are many | line of simple components which ought to be made 
Industrial Panel, I am also under a debt of gratitude | firms who are using quite primitive machine tools in some of the idle time of capstans or automatics, 
for giving me the benefit of his advice. Sir Alfred at a high cost in skilled labour, and who are manu- | in one-third of the man-hours. ait 
Herbert, one of the original members of the bodies | facturing components at three or four times, and| I am an ardent advowate of devolution in these 
co-operating with the Government. | in certain instances as much as ten, twelve, fifteen | matters. It is impossible) to introduce order and 
I was engaged in heavy industries for 20 years, | or sixteen times, what would be a fair cost in man- | economy into the whole sub-contracting system 
in organising and in the smelting and refining and! hours. We simply cannot afford that. These firms | without first devolving many of the duties of head- 
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quarters to the regional boards and then again, by | tion to devote your efforts to reducing the manu- 
sill further devolution, to the district capacity | facturing interval, to paring down to the absolute 
offices. Since the regional boards were set up, the| minimum the number of weeks or months which 
number of district capacity offices has been increased | must intervene between the decision to make a new 
py over 50 per cent. It is easy to criticise the | product and the time when that product first comes 
apparent slowness with which the regional boards off the production line. I would ask you to review 
have been getting down to this important business | with great care the question whether in certain 
of the re-grouping of contracts, but the time spent | cases some half-way course cannot be followed ; 
has not been wasted. It has been necessary to| can we, by taking this middle course, produce a 
devote a good deal of time to a close scrutiny and | high output by less elaborate tooling, but without 
tabulation of capacity all over the country; and | falling into the other danger of using skilled labour 
I can now tell you most definitely that the regional | to too high a degree ? 

boards are equipped to begin their task efficiently,| I note with pleasure that you have recently 
and, in tackling it, will give satisfaction both to| extended your activities to the study of the prin- | 
the Ministries and to the main contractors who have | ciples of production control—that is, the paper 
to sub-contract or place orders with other firms. | organisation and systems of record which must | 
| take this opportunity of impressing upon all! lie behind any large and complex organisation. It | 
contractors the essential need, in this phase of our|is a truism to say that efficiency in production | 
war production, to make full use of the regional | cannot exist without efficient production control. 
boards, and through them of the district capacity | In this particular field, however, even the vocabulary 
offices ; they will find that in doing so they not only is not standard ; it differs from one works to another 
simplify their own problems, but save much time} and from one industry to another, and you have 
which would otherwise be wasted if we had to| set yourselves a difficult task in trying to bring 
forbid the placing of contracts after negotiations | order and standards into this field. I feel quite 
were far advanced, or perhaps had been concluded. | sure, however, that it is very much worth while to 
| do not want to give the i mpression that produc- | pursue this line tenaciously. 

tion is an ill-organised and disorderly affair in this} I take this opportunity, on the twenty-first anni- 
country—it is nothing of the kind ; but each stage | versary of its foundation, to wish your Institution 
of production requires a different technique, a} continued vigour and success. This war has often 
different policy. At the beginning of the war! been described as an engineers’ war, and on the 











quantity was the cry; but when the mobilisation | material side this is very true; but in war, as 
of resources and labour is carried to the very high| Napoleon said, moral factors count for three- | 
point which we have now reached, the emphasis | quarters and material factors for only a quarter ;| 
must be to see that every modern machine is fully | and, while we must all bend our energies to the pro- 


manned. duction of weapons, we must never lose sight of the | 
The achievement in the field of production has | fact that this remains a war of the human spirit. | 
been remarkable. We have no cause to run down (To be continued.) 


our own efforts, as we frequently do. The feat, for 





example, of building a large number of Royal 


Ordnance Factories from the grass and reaching 
the scale of efficiency which they have, is one for OBITUARY. 
which a great tribute should be paid to the Ministry 
of Supply and to the Minister of Supply. The 
output of our aircraft factories—an industry which PROFESSOR K. N. MOSS, O.B.E. 
has expanded more than any other, and which) Tye death of Professor Kenneth Neville Moss, 
to-day is incomparably the largest industry in the | which occurred at the early age of 51 on October 20, 
country—is again an outstanding achievement. In | at his home in Edgbaston, Birmingham, has removed 
shipbuilding, we are producing a larger tonnage aq well-known figure from mining circles in the Mid- 
with the available workers in that industry than in| Jands. Professor Moss was the son of Mr. William 
the last war. These are great feats. They have} Moss, of Penns, Warwickshire, and was born on 
been achieved with—and, indeed, they could not) May 30, 1891. He received his general education 
have been achieved without—an immense dilution | at Queen Mary's School, Walsall, and after serving 
of skilled labour, and, above all, with women. a pupilage, in mining engineering, of 4 years under 
Having paid this tribute to our general efforts, Mr. D. E. Parry, entered the University of Birming- 
| must, I think, give you some idea of the ham in 1910 and obtained the B.Sc. degree in mining 
figures; but even index figures have to be based engineering in 1913. He subsequently received the 
upon some foundation which we believe to be M.Sc. degree of the University. In 1913, Moss was 
unknown to the enemy. Perhaps it will suffice to | appointed assistant to Mr. R. Clive, agent of Bentley 


54 times that achieved in the first quarter of 1940. | became assistant to the manager of Bignall Hill 
The production of aircraft is approximately four | Colliery, North Staffs. On February 1, 1915, he 
times that which it was during the same reference was gazetted to the South Staffordshire Regiment, 
period ; we have now caught up, and indeed far but, on May 28, 1915, was transferred to the Royal 
surpassed, the total Axis output of aircraft. Engineers and was subsequently promoted to be 
It has been due to the production engineer, to Captain and Adjutant of the 59th Divisional Royal 
a great extent, that the success which I have de-| Engineers. For his services he was twice mentioned 
scribed has been achieved ; the design of the tool- | in dispatches and received the O.B.E. On returning 
ing, the jigs and the handling tackle have made | to civil life in 1919, he was re-appointed assistant 
the dilution and the massive production possible. | to the agent of Bentley Colliery, Doncaster, and was 
The mere fact that production engineers have been | engaged on reinforced-concrete construction work 
faced with this particular problem has perhaps above and below ground. At this time he was also 
resulted in their feeling that tooling must be deve-| the director of mining and technical education for 
loped to such a high degree as to make it foolproof. | the County Education Committee of Derbyshire. 
| do not suggest that there should now be any | In September, 1920, Moss was appointed Assistant 
reversal of this policy, but it is a policy which | Professor of Mining.at Birmingham University and, 
results in a very long pre-production interval. If | in 1922, he became Professor, and served as Dean 
we had to deal only with weapons of war for which | of the Faculty of Science from 1935 to 1940. 
there is a continuing demand over a very long Professor Moss was chairman of the Advisory 
period there is nothing but benefit in highly-deve- |\Committee on Coal and Petroleum of the Mineral 
loped production methods ; and at the time when | Resources Department of the Imperial Institute 
we were virtually an unarmed country, as I have! and member of the Research Committee of the 
said, the production of sheer quantity mattered Council of the Institution of Civil Engineers ; he 
almost more than any question of refinement. We also served on other committees. He was an 
are now involved in a war of quality, in which, | authority on the effect of high air temperature and 
in the future, it may be of greater importance to muscular exertion upon colliers and had presented 
have a few of the latest weapons very quickly | papers on this subject and upon gases, dust and heat 
than to have a bulk of the same weapons a few | in mines before the Royal Society and other institu- 
months later. I feel, therefore, that it is perhaps| tions. He was a past-president of the South 
your next and greatest contribution to war produc- | Staffordshire and Warwickshire Institute of Mining 


Engineers and served on the Council of the Institu- 


tion of Mining Engineers. He was elected an 
associate member of the Institution of Civil En- 
gineers in 1917 and was transferred to the class of 
member in 1936. Professor Moss was also for many 
years a Fellow of the Institute of Fuel and of the 
Geological Society. 


DR. J. D. COALES. 


Dr. Joun Dennis Coates, of “* Berryfield,”’ Fair- 
mile-lane, Cobham, Surrey, whose sudden death 
occurred on October 18 while on duty in Glasgow, 
was a physicist of wide experience. He was the 
son of the late Mr. Robert Coales, M.A., LL.D., 
and was born on September 21, 1876. He received 
his education at Mercers’ School, London, and 
afterwards studied physics and mathematics at 
the City and Guilds of London Technical College, 
Finsbury, and obtained the B.Sc. (London) degree. 
He subsequently secured the D.Sc. (Eng.) degree 
of the University of Birmingham. After a period 
of training with Messrs. Crompton and Company, 
he was appointed private assistant to the late Pro- 
fessor Silvanus P. Thompson, D.Sc., F.R.S., in 
1895, and continued in this capacity for five years. 
Dr. Coales became lecturer in physics and electrical 
engineering at Hartley Institute, Southampton, 
in 1900, but relinquished this position in the follow- 
ing year to take up a similar post in the Electrical 
Engineering Department of University College, 
Nottingham. In 1906, he was appointed senior 
lecturer in electrical engineering at the University 
of Birmingham and, after occupying this position 
for four years, was made Principal of the Wolver- 
hampton Municipal School of Science and Tech- 
nology in 1910. In 1915, Dr. Coales left the 
teaching profession and took up the position of 
technical assistant in the Aeronautical Department 
of the National Physical Laboratory, Teddington. 
In the following year he was given a commission in 


|the Royal Flying Corps, subsequently becoming 


Flight-Lieutenant in the Royal Air Force. He 
joined the Technical Department of the Air Ministry 
in 1917 as Aeronautical Technical Officer, and sub- 
sequently became Senior Technical Officer. He 
conducted much scientific experimental work in 
connection with electrical, aeronautical, and optical 
instruments for the Fleet Air Arm. 

Dr. Coales retired from the Air Ministry Technical 
Department in 1937, at the age of 61. After the 
outbreak of the present war, however, he placed his 
services at the disposal of the Government and, 


|in June, 1940, took up work for the Admiralty. 


Dr. Coales was elected an associate of the Institution 
of Electrical Engineers in 1898, became an associate 
member in 1902, and was transferred to the class 


,of member in 1911. He was for many years a 
‘ ’ | Fellow of the Royal Microscopical Society. 
say that the production of warlike stores is now | Colliery, Doncaster, and, in the following year, | ; 


MR. H. BROADBENT. 


WE also record with regret the death of Mr. 
Horace Broadbent, which occurred at his home at 
Edgerton-grove, Huddersfield, on October 20. Mr. 

| Broadbent, who was chairman and, until recently, 
| managing director of Messrs. Thomas Broadbent and 
Sons, Limited, Central Ironworks, Huddersfield, was 
the second son of the late Mr. Thomas Broadbent, 
the founder of the firm, and was born in 1863. He 
| was educated at Mellor’s Academy and at Hudders- 
| field Technical College, and began work as an 
|apprentice to his father in 1878. He became a 
| partner in the firm in 1884 and a director in 1895, 
|upon the reconstruction of the company. He 
| continued to be actively associated with the firm 
| until his health failed some 12 months ago. Mr. 
| Broadbent was a pioneer in the development of 
hydro-extractors and electric cranes, and was a 
| recognised authority on centrifugal machines. He 
became a member of the Institution of Chemica! 
Engineers in 1923 and was for many years a member 
of the Society of Chemical Industry and of the Iron 
and Steel Institute. He had also held the offices 
lof chairman of the Huddersfield Engineering 
| Employers’ Federation and President of the Hud- 
| dersfield Engineering Society, and was a member of 
| the British Chemical Plant Manufacturers’ Associa- 
| tion. During the war of 1914-18 he was chairman 
| of the Huddersfield National Shell Factory. 
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BOILERS—PAST AND PRESENT.* 


By CoLonet 8S. J. THompsoyn, D.S.O. 


Ir is natural that I should choose as my subject a 
branch of engineering with which I have been closely 
associated for over 50 years, and my address therefore 
becomes largely an account of boiler progress as I have 
seen it. It is only possible to give a brief survey of so 
large a subject, so I propose first to cover the progress 
made in this country in shell-type boilers, and later 
the development of water-tube types, and to give 
finally a general summary of past and present achieve- 
ments, and to touch on future possibilities. 

My family has been engaged in boiler making for 
four generations, of which I belong to the third. My 
grandfather commenced in 1820 in Staffordshire. He 
was an able man and in some respects a pioneer, and 
was one of the first to install a steam riveter. This, 
however, proved to be a failure, because the men 
strongly objected to a machine to do away with hand- 
work ; another drawback was the fact that the inevit- 
able taper of punched holes made it exceedingly difficult 
to eut the rivets out for the frequent repairs then 
necessary. In those days the heat from puddling 
furnaces was frequently used for raising steam in 
boilers located above; and the high temperature and 
bad water necessitated the frequent replacement of 
boiler plates damaged through over-heating. 

My father joined our Institution in 1874, and I 
became a member in 1902. I well remember him 
saying that one of the best things I ever did was to 
hecome a member because it broadened my outlook in 
engineering and afforded me an opportunity of visiting 
mportant works at home and abroad. As a member 
f the Midland Branch I cannot help reminding you 
that our founder, George Stephenson, held the first 
meeting of the Institution in the Midland area in 
Birmingham in 1847, and Institution meetings were 
regularly held there until the removal to London in 
1877. Also, I should like to remind you that Sir 
Gerard Muntz, of Birmingham, when on the Council 
brought forward the question of branches, and he was 
me of the most active in the forming, in 1921, of our 
ocal branches which are one of the mainstays of the 
Institution. 

In early days a boiler works consisted of a small 
pair of rolls, bending and punching machines, and hand 
hammers for riveting. It is interesting to note that 
to-day in some cases, even for high pressure, hand- 
riveting is still adopted, and is very satisfactory. I 
have seen the plates required for spherical or dished 
ends being shaped in a concave hole dug in the ground, 
formed to the required camber, and the hot plate 
knocked to shape with large wooden mallets; and a 
very good job was made. When finished, the boiler 
was rolled along to a “lazy back” or incline gulley, 
the wagon then being at ground level, and removed by 
teams of from eight to sixteen horses. Many chains 
were broken by horses rearing and not pulling together. 

Transport in those days was very different from that 


* Presidential Address delivered to the Institution of 
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Fie. 2. LANCASHIRE BoILErR, 


of to-day, a large number of horses being required for 
transporting heavy loads across the country by road. 
No cranes whatever were available, only * rack jacks,” 
which were very useful tools in skilled hands. Hours 
of work were 56 to 60 a week, and pay 15s. to 25s. 

Shell Boilers.—About 150 s.c. Hero of Alexandria 
constructed an engine and boiler combined (see Fig. 1, 
on this page), which is considered to be the first 
workable design of steam turbine. Hero's treatise on 
steam states : A fire was lighted under a cauldron 
containing water, and covered at the mouth by a lid. 
and from this lid a bent tube communicates, the 
extremity of the tube being fitted into a hollow ball. 
Opposite this extremity a pivot rests on the lid. At 
opposite extremities of the diameter of the ball two 
bent pipes are fitted, and bent in opposite directions, 
the bends being at right-angles as shown. As the 
cauldron gets hot the steam enters the ball, passes out 
through the bent tubes and causes the ball to revolve.” 
After Hero’s time there was a long interval devoid of 
such records, but eventually inventions and experi- 
ments in this direction became more numerous, and 
included those of Papin and others; but it was not 
until 1663 that the Marquis of Worcester invented an 
apparatus for lifting water 

It appears that Savery was the first man to employ 
steam generation in a boiler for doing useful work and 
thus making one of the most valuable services of nature 
available to man. In 1702, Savery issued a pamphlet 
entitled “The Miner's Friend—An Engine to Raise 
Water by Fire”; this boiler appears to have been a 
vertical covered cylinder with a dome top, working at 
a low pressure. Under the supervision of Newcomen 
in 1712. a steam engine, with its boiler, was erected 
near Dudley Castle, and another at Griff Colliery, 
Nuneaton. Many varying designs of boilers followed, 
and in 1785, Watt introduced a horizontal wagon-type 
cast-iron boiler with straight sides and bottom. This 
was later redesigned with curved sides and bottom, to 
withstand a higher pressure. In 1800, Richard Trevi- 
thick introduced horizontal egg-ended boilers made of 
wrought iron, about 3 ft. to 4 ft. in diameter and up to 
40 ft. long. It is stated that these boilers worked at 
pressures up to about 80 lb. per square inch. The flues 
were arranged so that the flame and hot gases travelled 
underneath the boiler and back again. In 1804, 
Trevithick built a boiler 6 ft. 2 in. long, and 4 ft. 6 in. 
in diameter with an internal flue. This was the well- 
known Cornish boiler, and was of the general design still 
in use to-day. 

In 1815, George Stephenson built his first locomotive, 
which was set to work at Newcastle-upon-Tyne. The 
boiler was cylindrical, 9 ft. 10 in. long and 4 ft. in 
diameter, with a working pressure 9} lb. per square 
inch. This engine ran for about 40 years, and about 
half-way through its career the boiler was altered ; 
part of the straight internal flue was cut off, and small 
tubes were substituted, thus providing a design which 
has persisted until to-day. About 1855, Sir William 
Fairbairn invented the Lancashire boiler with two 
internal flues. The original boiler had no stays what- 
ever; the ends were flat and were formed of two or | 
three plates. I saw some of these old boilers at work in 
the Staffordshire district years ago (see 2 


Fig. 2, 
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There was a visible movement of the end 
plate above the flues, caused by the withdrawal from 
the boiler of the large volume of steam required at 
each slow stroke of the simple engines to which they 
were connected. The earlier Lancashire boilers were 
made of iron and constructed of a large number of 
small plates, but as steel plates became available the 
construction changed, and the number of plates was 
reluced to a minimum. Lancashire boilers are to-day 
being built from 7 ft. to 10 ft. in diameter and 30 ft 
long, with working pressures up to 250 Ib. per square 
inch ; they may be flat-ended with many gusset stays, 
or the ends may be dished so as to eliminate all stays 
The furnaces now have some corrugated 
Lancashire boilers still have a useful field, particularly 
where a large reserve of steam and water are desirabk 
Their comparative simplicity of design, ease of opera 
tion, and unexacting requirements for feed water are 
important features for small installations requiring 
relatively low steam pressures. These boilers may be 
fitted with mechanical stokers, superheaters and 
economisers, and will evaporate up to 12,000 Ib 
15,000 Ib. per hour, at an efficiency of 75 per cent. 
4S per cent. 

Economic dry-back which of 
tubes to_return the gases to the smokebox above the 
furnaces, seem to be superseding the Lancashire type 
to some extent, on account of the reduced 
required. They have the advantage that external 
brickwork flues may be eliminated, and so become self 
contained units. The ~* Super-economi« 
similar to the dry-back economic boiler, except that it 
has a further nest of return tubes in the lower part of 
the boiler, to convey the gases to the back end again 
The * Thermax ” dry-back bo.ler is very compact and 
has more tube heating surface, with three passes for the 
gases. Dry-back boilers are very economical and 
compact. They are built up to 12 ft. in diameter and 
15 ft. long, and when fitted with mechanical stokers 
and superheaters will give an evaporation of 20,000 |b 
per hour. They can carry pressures up to 250 |b. per 
square inch, and they have an efficiency of over 80 per 
cent.; and if economisers or forced-draught fans are 
fitted the efficiency would be further increased. 

Shell-type boilers are very reliable, and do not require 
repairs for many years, and with the addition of 
mechanical stokers, superheaters and economisers they 
are now fairly efficient. They are, however, limited in 
evaporation and their pressures do not normally exceed 
250 Ib. to 300 Ib. per square inch. A recent develop 
ment is the adoption of all-welded construction. For 
marine use, where space has always been a very 
important factor, smoke tubes were introduced into 
shell type boilers so as to reduce the overall length 
and still give more or equivalent heating surface. From 
this type was evolved the internal submerged combustion 
chamber. This type is known as the Scotch marine 
boiler, and is to-day manufactured with two, three, or 
more furnaces, either single- or double-ended, the 
maximum diameter being about 17 ft. 6 in., and the 
maximum working pressure 220 |b. per square inch. 
The length of the single-ended type is about 12 ft. 6in.. 
and of the double-ended type about 18 ft. to 20 ft. 
(To be continued.) 
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LABOUR NOTES. 


Ow the Report stage consideration of the Vote of 
Credit for war expenditure in the House of Commons, 
last week, Sir Herbert Williams, the Unionist Member 


for South Croydon, opened a debate on the subject of | 


the stabilisation of wages. He claimed, in the course 


f his speech, that the policy which was being followed | states, in the latest Monthly Trade Report of the United | 


was imposing on the country an undue cost. It was, 
he said, a matter of complete indifference to employe 
vhat wages were paid because they did not pay them. 
Strongly as he believed in the principle of collective 
bargaining, there must be, he believed, some restriction 





| 


TS | neering Employers ” 





n war-time if onesection of the community was not to | 


have an undue advantage. As the State was the only 


effective consumer, an obligation rested upon it to | 


prevent a body of employers and a body of work- 
people engaging in a racket at the expense of the 
taxpayer. Ae 

Mr. Bevin, Minister of Labour and National Service, 
n effect, claimed that the existing system was function- 
ng satisfactorily. Wages, he said, could never remain 
bsolutely stationary. Changes, and 
for changes, occurred, and wage adjustments had to 
ne made which had nothing to do with the cost of 
ving. Unless we had the machinery that existed to 
make these adjustments we should be landed into 
strikes and disasters. Every alternative method had 
heen studied; but it ought not to be assumed that 
there had been no control at all. Arbitration had been 
irried out with the consent of both partiés in industry 
nd there were several other factors which had had a 
ery restrictive Operation in regard to workpeople. 


We heard a lot about America and its great output 
f new ships. Mr. Bevin went on to say. We welcomed 
hat and needed it. We had a limited capacity in 
his country, and he said nothing derogatory to the 
‘nited States when he pointed out that our ship- 
iilders on the Clyde and the Tyne were giving just 
ouble the output per man of their fellows on the other 
de of the Atlantic. That was a remarkable achieve- 
ment. The men did not claim American wages, but 
hey said :—** You have no right to base us on the 
rcumstances of a horrible depression. 


Taking into account, the Minister continued, the 
creased production per man-hour which our workers 
ul given, they had nothing to be ashamed of in their 


mtribution to the war effort according to the wages | 


hey received. Therefore, he hoped the thing would 
te looked at in a real way. If anyone could suggest a 
etter or a wiser policy than that which was being 
followed, or one likely to lead to a quicker end to the 
var, the Government would not turn it down. But 
ny disturbance of the present system, which threatened 
‘o lead to disputes and other troubles, might undermine 
the whole war effort. 


{n editorial note in the October issue of Man and 
Vetal, the journal of the Iron and Steel Trades Con- 
federation deals with the Prime Minister's reply to 
Sir Walter Citrine on the subject of the Trade Disputes 
nd Trade Unions’ Act. To describe it as merely 
lisappointing is, in the writer's opinion, “an under- 
statement.” Many years have passed, he says, since 
he Act was passed, and Mr. Churchill. if his public 
pronouncements mean anything, has now a clearer 
ecognition of the social value of the Trade Union 
Movement than he or his Party had in 1927. Trade 

nions during the war have been considered good 
enough to be consulted and their whole-hearted co- 
yperation sought in practically every aspect of our 
war effort.” 


They have been given responsibilities and have 


opportunities | 
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declined during September. This was due partly to the 
extended effect, on retail prices, ot the arrangements for 
the removal of the purchase tax from utility cloth and 
apparel, and partly to increased sales of utility clothing. 


a 
FORMATION OF HAIR-LINE 
CRACKS IN STEEL.* 
By Proressor J. H. ANDREW, D.Sc., A. K. Bose, 


| B.Met., G. A. Geacu, M.Sc., Ph.D., and H. Lex, 
B.Eng., Ph.D. 


Mr. Beard, the general secretary of the organisation | 


Patternmakers’ Association, that the ‘‘ National Engi- 
have declined to agree to the 
fixing of a period in which decisions on wage claims 
must be given. They do not believe that any change 
should be made in the method of conducting national 
negotiations and claim that there has been no undue 
delay on their part in dealing with applications. After 
discussion, Mr. Beard says, the National Engineering 
Joint Trades Movement, to which the decision was | 
communicated, “ decided that the reply of the em- | 
ployers be received but not accepted as satisfactory.” | 

Addressing a delegate conference at Edinburgh on | 
Thursday last week, Mr. Arthur Deakin, acting general 
secretary of the Transport and General Workers’ Union, | 
declared that any attempt to shift the duty of dealing 
with man-power from the Ministry of Labour and 
National Service to the Ministry of Production would | 


| cause a serious rift in the relations of Labour as equal | 


| partners with the Government. 


scharged these in a manner that has silenced,” the | 


riter continues, “even their bitterest critics. Yet 
mportant and responsible unions are still denied the 
ght to affiliate to the T.U.C., presumably on the 

ssumption that if they are allowed to do this, they 
annot be trusted to behave like law-abiding citizens. 
When the Prime Minister says that he cannot 

emove this injustice until the Tory Pary has agreed, 
he influence he will gain in the counsels of his Party 
hy that attitude will be more than counter-balanced 
vy what he loses in the minds of the workers in this 

vuntry.”” “eaee 

On October 1, as on September 1, the official cost-of- 

ving index figure was 100 points above the level of 
luly, 1914. For food alone, 
ctober 1 was 62 points above the level of July, 1914, 
ompared with 60 points on September 1. 


tlour, partly offset by decreases in the prices of potatoes. 


On the other hand, the average level of clothing prices | 


the index figure on | 


The rise | 


vas mainly due to increases in the price of bread and | 





The Ministry of Pro- | 
duction, he said, apparently, was not prepared to | 
delegate any of his powers over industry. But, Mr. 
Deakin observed, ** we shall not accept any dangerous 
experiment with the labour position, and the people 
behind the suggestions that are heard ought to be told 
that there is‘ nothing doing.’ ”’ 


The Ministry of Labour and National Service reckons | 
that absence from work in industry, attributable to all 


| causes, from illness and accident to a sheer lack of | 


responsibility, is not less than 10 per cent. daily, | 
entailing a loss of production by 600,000 workpeople. | 
Two-thirds of the absence is caused by illnesses or 
accidents, wilful delinquents, representing no more than | 
2 per cent., and that being the case, it is clearly in the 
national interest, the Ministry suggests, that workers | 
should not take risks to their health. To deal with | 
the general question of absenteeism, it is suggested | 
in a pamphlet circulated on Friday last week, that | 
“a person of senior status, capable of a tactful and | 


| understanding approach to the individual ” should be 


allocated to each factory. 


On the motion for the adjournment on Thursday 
last week, the House of Commons discussed the question 
of rehabilitation. Im the course of the debate, Mr. 
Tomlinson, Joint Parliamentary Secretary to the 
Ministry of Labour and National Service, said that 
the scheme for the training and re-settlement of 
disabled persons which was introduced in October last 
year and had since been extended, now covered all | 
types of industry. Up till the end of August, the number | 
of persons interviewed under it was just over 41,000, | 
service or war injury cases. There were also, however, 
a number of interviews at employment exchanges of 
persons with pre-war disablements. Of these people, 
about 29,000 had been placed in, or had found, 
employment. “a 

One of the difficulties of rehabilitation in war time 
was, Mr. Tomlinson continued, that the individual | 
could obtain a job whether he was fit or not, and at 
the end of the war the necessity for re-training those 
men would make itself felt. The total number admitted 
for training under the scheme was just under 3,000, 
which meant that 26,000 had either gone back to their 
own jobs or had obtained similar jobs in industry. 
A striking figure was that, of 600 blind persons inter- 
viewed, 200 had been placed in employment other than 
that previously regarded as employment for the blind. 
Many blind persons, with training, had been able to | 
take on inspection jobs in engineering shops requiring | 
delicacy of touch not only with credit to themselves, | 


| but with great advantage to the people for whom they | 


were working. | 
| 


Representatives of the Shipbuilding Employers’ | 
Federation and the Confederation of Shipbuilding and | 
Engineering Unions met in conference at Carlisle on | 
Friday last for the purpose of considering a claim for | 
a substantial increase of wages for employees in the | 
shipbuilding and ship-repairing industry. The case 
for the trade unions was presented by Mr. J. W.| 
Stephenson, chairman of the Shipbuilding Group | 
Counc:] of the Confederation. The President of the 
Employers’ Federation stated in reply that the claim 
would be referred for consideration to the local associa- 
tions of employers. | 


| from the other half. 
| 800 deg. C. and fractured along a diameter to expose 
| flakes. 


THE experimental work to be described in Part I 
| was undertaken at the suggestion of the Hair-Line 
| Crack Sub-Committee with the object of proving or 
| disproving the work of I. Musatti and M. A. Reggiori.t+ 
|The most important feature of their work is that 
| internal defects similar to hair-line cracks were produced 
| by soaking steel specimens in hydrogen at a high 
| temperature followed by rapid cooling. This has been 
| confirmed in the present work, but during the course 
of the investigation other aspects of the problem 
became prominent, leading to experiments of a more 
divergent nature. For the most part, the results of 
these experiments will be reported at a later date. 

The three steels used for most of the present work 
are described in Table I. Steels F4 and F5 were crucible 
melts made in the Metallurgical Department, Sheffield 
University, 50-lb. charges being cast into moulds 3 in. 
square. Steel Fl] was made in a high-efficiency furnace 
and was obtained in the form of billets 4 in. and 5 in. 
square from a 3-cwt. cast. These were all forged to 
1j-in. round bars. The specimens used were cylinders 
4 cm. long and 4 cm. in diameter, cut from these bars. 
Preliminary experiments on specimens of this size 
showed that cracks could be repeatediy produced by 


| soaking for 18 hours in hydrogen at 1,200 deg. C., 


followed by water-quenching and ageing at room 
temperature. For comparison, the treatment described 
by Musatti and Reggiori for cylinders 8 cm. long and 
6 cm. in diameter consisted of soaking for 7 hours at 
1,150 deg. C., followed by water-quenching. 

The specimens were heated in hydrogen in a Pytha- 
goras tube closed at one end, the open end being fitted 
with a water-cooled bung which carried a long gas- 
inlet tube and a short gas-outlet tube. Three specimens 
were placed near the closed end of the tube, which 
was heated in a wire-wound tube furnace. Hydrogen 
was passed into the tube during the heating to 1,200 


TABLE I.—Steels Investigated. 




















| 

Composition. 
| l Ac}. | Ary.t 
Steel. 1 1-* 

“9 c | Mn | Ni | Cr | Mo | peg. Cc. | Deg. €. 
Per Per | Per Per Per | 
cent. | cent. | cent. cent. | cent. 
| } | 
| | | | | 

Fl ..| 0-28 | 0-26 | 3-13 1-35 | 0-31 | 710 420 
F4 ..| 0-61 | 0-80 | | | 748 680 
FS ..| 0-22 0-57 | 3-8 | | | 700 570 
~ On cooling from 900 deg. to 350 deg. C., in 24 hours. 


> 


deg. C., which took about 3 hours, and for the soaking 
period of 18 hours at that temperature. The hydrogen 
was then swept from the tube by passing nitrogen for 
6 minutes, after which the bung was removed and the 
specimens were at once tipped into cold water, which 


‘the freat majority being hospital interviews of war | “** stirred during the quenching. Before entering the 


tube, the gases were passed through alkaline pyrogallol 
solution and through towers containing calcium chlo- 
ride and activated alumina. 

Before examination, the quenched specimens were 
aged at room temperature for at least 24 hours. Since 
the steel F4 could not be cut in the as-quenched con- 
dition, tempering was necessary. In order to maintain 
similar conditions for all three steels, the same temper- 
ing treatment was given in all cases except where 
otherwise stated below. A transverse slice was cut 
from the centre of each specimen and one half was 


| macro-etched in boiling hydrochloric acid to reveal 


hair-line cracks, while microsections were prepared 
A second slice was quenched from 


Any variations made in this procedure during 
the investigation are mentioned in the following record 
of the results obtained. 

When the usual cylindrical specimens of steels F1, 
F4 and F5 were given the standard hydrogen treat- 
ment described above, numerous cracks were observed 
in the transverse section, Fig. 2, page 358, while the 
fracture showed discontinuities resembling flakes in 





* Paper, entitled ‘“‘The Formation of Hair-Line 
Cracks.—Part I,’ submitted, by the Hair-Line Crack 
Sub-Committee of the Joint Alloy-Steels Research Com- 
mittee of the Iron and Steel Institute and the British 
Iron and Steel Federation, to the members of the Iron 
and Steel Institute, for written discussion. Abridged. 
It is pointed out that the views expressed in it are the 
authors’ and are not necessarily endorsed by the Alloy 
Steels Research Committee as a body. 

+ See Revue de Mdtallurgie (Mémoires), vol. 32, page 531 
(1935). 
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corresponding positions. The cracks appeared in an 
annular zone 3 mm. to 5 mm. below the surface of the 
cylinder, surrounding a sound core into which occasional 
long cracks penetrated. If the specimen was sectioned 
immediately after quenching, no cracks were observed, 
as shown in Fig. 2, above; both sections are of steel 
Fl after treatment. The upper section has been 
aged for 10 minutes, and the lower section for 3 days. 
Both have been deeply etched in boiling hydrochloric 
acid. It was found that in all cases specimens of Fl 
and F5 showed more numerous cracks than specimens 
of F4 which had received the same treatment. With 
a view to determining whether the radial distribution 
of the cracks had any connection with residual forging 
or rolling stresses in the steel, two cylinders 10 em. long 
by 4 em. in diameter were machined from the 4-in. 
square billet of steel Fl, one with its axis parallel to 
that of the billet and the other perpendicular to it. 
Both specimens were given the standard hydrogen 
treatment, and after ageing both gave the normal crack 
distribution. 

The effect of the shape of the specimen upon the 
erack distribution was also studied. A conical speci- 
men, tapering from 4 cm. to 0-8 em. in diameter and 
with cylindrical ends to eliminate possible end effects, 
was machined from the steel Fl. This was soaked 
in hydrogen and treated in the usual manner, after 
which it was cut into transverse slices on which the 
distribution of cracks in the cone was measured. The 
corresponding crack distribution is reproduced dia- 
grammatically in Fig. 1, on this page, from which it 
will be observed that the crack zone tended to conform 
to the shape of the specimen, and that no cracks were 
observed in those parts of the specimen which were less 
than 2 cm. in diameter. This experiment was repeated 
with steel F5 and similar results were obtained. An 
unforged specimen of each steel was cut from the ingot 
and each was given the standard hydrogen treatment 
simultaneously with the normal specimen from the 
forged bar. Cracks formed in the forged steels, but 
were not Observed in the as-cast specimens. As shown 
in Fig. 3, on this page, the structure of the as-cast 
specimens, seen on the left, was very coarse. The 
forged specimen is seen on the right. Cracks were 
always obtained in forged specimens of steels Fl and 
F5 which had been given the hydrogen treatment, 
but were far fewer in similar specimens of F4 which 
had undergone the same reduction on forging. On the 
other hand, when a short length of the steel F4 was 
reforged, being twice up-ended and forged back to its 
original form, cracks were obtained in abundance after 
the standard hydrogen treatment. 
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In order to investigate further the effect of forging 
upon crack formation, 50 lb. of steel Fl were remelted 
and cast into an ingot 3 in. square. From this a cone, 
tapering from 6-5 cm. to 4°5 cm. in diameter, was 
turned and forged to a bar 4-5 cm. in diameter. Speci- 
mens were cut from the bar at various positions corre- 
sponding to suitable forging reductions, machined to 
3 cm. in diameter and given the standard hydrogen 
teatment. Cracks were observed in all specimens 
where the reduction in forging was more than about 
4 per cent., and the number of cracks appeared to 
increase slightly with the degree of forging. Specimens 
heated in nitrogen to 1,200 deg. C. and then soaked 
in hydrogen for 4 hours prior to water-quenching 
developed cracks as usual. In a single experiment 
carried out with steel Fl, many cracks were observed 
after soaking for only 2 hours in hydrogen, the specimen 
being water-quenched from 1,200 deg. C. as usual. 
There seems to be no doubt, therefore, that the soaking 
time normally used was adequate to produce cracks 
in the steels employed. 

Experiments were made to determine the effect of | 
different cooling conditions upon crack formation. A 








Steet FS, Arrer TrReaTMENT. 2-4. 














Fie. 5. 


Steet F4, Ercuep ts 2 Per Cent. 
Nrrric Acip. x 400 


piece of steel Fl was allowed to cool from 1,200 deg. C. 
on an asbestos sheet in still air, but no cracks were 
observed after ageing and tempering. Three similar 
pieces were soaked in hydrogen and then air-cooled to a 
definite temperature, measured by thermocouples 
inserted in small axial holes, before they were water- 
quenched. It was found that the specimens which 
were quenched from 800 deg. C. and 600 deg. C., respec- 
tively, showed cracks, but the third specimen, which 
was quenched from 400 deg. C., was free from cracks 
(Ar, = 420 deg. C.). From a similar result, Matsu- 
yama, Sasakawa and [ki, in 1938, advanced the theory 
that the specimens must be quenched through the 
Ar, point if cracks were to be formed. To decide 
whether it is actually the Ar, point or merely a suffici 
ently high temperature regardless of the Ar, point that 
is required, the experiment was carried out with the 
steel F4, which has a higher change point. In 
addition, the Ar, point at 680 deg. C. was more closely 
“ bracketed.”" The results obtained confirm the 
hypothesis. Thus, numerous cracks were observed in 
the specimens which were quenched from 1,200 deg. or 
705 deg. C., respectively, but the specimen quenched 











































ENGINEERING 


OcT. 30, 1942. 


359 








HAIR-LINE CRACKS IN STEEL. 
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from 650 deg. C., that is, just below the main change | tended to be somewhat inconsistent. Other experi- 
point, showed no cracks at all. : |ments are being carried out, however, and will be 
With a view to investigating the effect of quenching | reported later. Since prolonged soaking at 1,200 deg. C. 
to a temperature other than room temperature, three | followed by water-quenching is a drastic heat treat- 
specimens of Fl were given the standard soaking in| ment, which might itself cause cracks as a result of the 
hydrogen at 1,200 deg. C. and then quenched in oil at | stresses set up, control experiments were carried out in 
150 deg. C. The specimens were then given the follow- | which nitrogen replaced hydrogen. Specimens were 
ing treatments: (a) held at 150 deg. C. for 1 hour, | soaked in nitrogen at 1,200 deg. C. and then quenched, 
cooled to room temperature and aged for 45 hours, | aged and examined as usual. Specimens which had 
softened and sectioned ; (5) aged for 45 hours at 150 | been treated in this manner did not show cracks. 
deg. C., cooled to room temperature and immediately | Such microscopic work on hair-line cracks as can be 
softened ; and (c) aged for 45 hours at 150 deg. C. and | found in the literature is exceedingly fragmentary, and 
annealed at 600 deg. C. without first cooling. Cracks | therefore a detailed micro-examination was made during 
were not found in any of the specimens. | the course of the present investigation. The first series 
In preliminary experiments two pieces of steel F1 | of microsections examined were cut from the specimens 
were hydrogen-treated and quenched together; one | which had been hydrogen-treated, water-quenched, 
was cut immediately after quenching and the other | aged and then tempered by rapid heating to 300 deg. C. 
aged several days before sectioning. Complete trans- | For the most part, the cracks were intercrystalline, but, 
verse sections from these specimens are shown in| as shown in Fig. 4, opposite, the same crack may be 
Fig. 2, opposite, from which it will be seen that cracks | partly intercrystalline and partly transcrystalline. After 
developed only after ageing. In order to determine | etching in Vilella’s reagent, which, it is claimed, dis- 
whether cracks were formed gradually or developed | tinguishes the original austenite grains, the cracks were 
suddenly, several specimens of steel F1 were hydrogen- | very largely, but not wholly, transcrystalline. These 
treated and aged for different periods before being results do not support Maurer and Korschan’s sugges- 
examined. It was found that specimens sectioned on | tion that the two types of cracks are distinct. 
the day of quenching invariably showed no cracks, When the specimens were rapidly heated to 300 
whereas when similar specimens were aged overnight, | deg. C. before sectioning, it was found that white veins 
eracks were obtained. Further ageing did not materi- | of ferrite forming along the cracks, as seen in Fig. 5, 
ally increase the number of cracks, which would appear | which shows steel F4, tempered at 300 deg. C., after 
to indicate that the cracks were formed rapidly within | hydrogen treatment, quenching and ageing. The 
a short period of time. It was not found possible to | matrix consists of a finely-divided mixture of sorbite 
locate the incubation period more closely, because the | and ferrite. These veins were not found around every 
results obtained by sectioning different specimens | crack examined, particularly in steel F4, but were 
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They were not found in steel F5 
which was tempered at 220 deg. C., but appeared in a 


usually present. 


| Similar specimen tempered at 310 deg.C. Furthermore, 
| no such veins occurred in specimens of any of the steels 
examined if the heating to tempering temperature was 
slow. Indeed, in order to be sure of obtaining these 
white veins of ferrite around the cracks, the specimen 
was placed in a furnace which was already at 700 deg. C. 
| The furnace was switched off immediately the specimen 
was introduced, and experiments showed that the heat 
capacities of the furnace and the specimen were such 
that the maximum temperature reached by the speci- 
men was 300 deg. C. This temperature was reached 
much more quickly under these conditions than if the 
} seme had been heated simultaneously with the 
furnace, or placed in a furnace which was already at 
300 deg. C. 

Confirmation that these white veins were indeed 
ferrite can be obtained from Fig. 4, which was taken 
at such a high magnification that ferrite is clearly 
shown along the cracks. In addition, when micro- 
structures of steel F5, which showed the white veins, 
were heated for 2 hours in vacuo at different tempera- 
tures and then slowly cooled, no change was observed 
if the temperature was below 700 deg. C.; similar 
treatment at 750 deg. C., however, resulted in a dis- 
appearance of the white veins. When specimens 
showing cracks were tempered at 650 deg. C. instead 
of 300 deg. C., macro-etching with Oberhoffer’s reagent 
revealed that the cracks were in the impure areas, but 
no consistent relationship was found between the orien- 
tation of the cracks and the primary dendrites. Some 
of the cracks appeared to be parallel to the dendrites, 
while others were inclined, even in the same section. 
Apparent segregation of carbide was evident near the 
cracks in the specimens which had been tempered at 
650 deg. C. In these sorbitic structures, carbide glo- 
bules accumulated along the cracks (Fig. 6, on this 
page), and as chains extended beyond them (Fig. 7). 
Fig. 6 shows steel F4, fully tempered at 650 deg. C., 
while Fig. 7 shows the continuation of the cracks seen 
in Fig. 6. Etching in alkaline sodium picrate darkened 
these segregated particles, showing that they were 
carbide. This carbide segregation was not obtained 
in specimens which had been quenched, aged and 
tempered after soaking in vacuo or in nitrogen. 

In the present work, microstructures were also 
examined immediately after quenching and without 
tempering. Sections were cut from at least } in. below 
the surface of the specimens, and care was taken to 
keep these cold during their preparation. Steel F4, a 
quenched, was too hard to saw, but steels Fl and F5 
could be cut and examined. The preparation of the 
microsections took about 2 hours. The structures 
obtained are shown in Figs. 8 and 9, on page 359. 
Both steel Fl and F5 had been soaked in hydrogen 
at 1,200 deg. C., and water-quenched; the micro- 
specimens shown have been etched in 5 per cent. 
nitric acid. The specimens revealed no cracks, and in 
general the microstructure was what would be expected 
in steel of this composition and heat treatment. In 
one respect, however, the structure was abnormal in 
that a white constituent in the form of filaments at the 
grain boundaries was observed. These filaments were 
best seen at a magnification of 800, when they appeared 
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as a frequent and prominent feature of the micro- | 


structure. In similar specimens soaked in nitrogen 
instead of hydrogen, however, such filaments could only 
be found after careful exploration of the microsection. 
The specimen shown in Fig. 9 was aged for 14 days, 
repolished, etched in 5 per cent. nitric acid, and ex- 
amined once more. It will be seen by comparing Fig. 10, 


page 359, with Fig. 9, that the white filaments had al- | 


most disappeared, although the background structure 
was only slightly affected by the repolishing. No cracks 
were observed in the microsection after ageing, but 
this was not surprising, since cracks had not yet been 
found to develop in a free surface. In an attempt to 
correlate hair-line cracks with these white filaments. 
specimens which had been hydrogen-treated and 
water-quenched were aged before sectioning. It was 
found that the white filaments were less numerous in 
specimens showing cracks than in the unaged speci 
mens, but it was not possible to obtain any closer 
correlation. It is suggested that this unstable white 
constituent contained hydrogen which diffused away 
during ageing, thus leading to the destruction of the 
constituent. On etching in Stead’s reagent, the white 
constituent was unaffected even after prolonged etching. 
Its behaviour on etching, both in alcoholic nitric acid 
ind in cupric reagents, resembled that of austenite 

The experimental results given above 
confirm the conclusion of Musatti and Reggiori that 
internal defects similar to hair-line cracks can be 
produced in solid steels by soaking in hydrogen at a 
high temperature followed by rapid cooling through 
the Ar, point. Furthermore, the cracks are not formed 
immediately after quenching, but an ageing period is 
required. This suggests that the cracks are not due 
solely to the stresses resulting from the drastic heat- 
treatment which the specimens have undergone, and 
further evidence in support of this view is afforded by 
the fact that a similar heat-treatment in vacuo or in 
nitrogen, followed by water-quenching, does not cause 
such defects. It follows, therefore, that hydrogen 
must be regarded as the major factor operative in 
hair-line crack formation. Certain of the results 
obtained are in keeping with the hydrogen pressure 
theory put forward, in 1935, by Bennek, Schenck and 
Miiller. Thus, cracks were never found to develop at 
1 free surface, even at the surface exposed by sectioning 
a freshly quenched specimen. In all cases the cracks 
were at least 3 mm. below the surface of the specimen 
(Again, the fact that no cracks were obtained in cast 
specimens under the conditions described could be 
attributed to the open structure of the steel in question. 

Whether the hair-line cracks are due to the diffusion 
of hydrogen into voids or to the breakdown of a 
hydrogen-rich constituent it is not possible to decide 
at present Evidence was obtained, however, that 
when the cracks had been formed they contained 
hydrogen. Thus the occurrence of white ferrite veins 
around the cracks on rapid heating to 300 deg. C. and 
of globular carbide on heating to 650 deg. C. before 
sectioning can be explained as follows: during the 
crack formation at room temperature molecular hydro 
gen is stored in the cracks. If heating to 300 deg. ( 
is slow, this hydrogen breaks down to the atomic state, 
diffuses through the metal and escapes into the sur- 
rounding atmosphere. With rapid heating, however, 
little gas escapes by diffusion, and, instead, decarburisa- 
tion of the metal surrounding the crack occurs with 
the simultaneous formation of methane, which is 
unable to diffuse through the metal. As shown in a 
separate paper,* the temperature of maximum stability 
of methane in contact with steel is 300 deg. C., while 
methane becomes very unstable above 600 deg. C. 
Accordingly, when the cracks containing methane are 
heated to 650 deg. the methane decomposes with 
the deposition of carbide along the cracks, while the 
hydrogen set free diffuses through the metal. Thus, 
the apparent carbide segregation along the cracks 
observed in this work as well as by W. Aichholzer, in 
1928, is the result of crack formation and not the 
cause. 

Some evidence for the existence of a hydrogen-rich 
constituent was obtained. Thus the gradual dis- 
appearance of the white filaments from hydrogen- 
treated and quenched specimens is in keeping with the 
suggestion, already made, that these white filaments 


Conclusions. 


are a hydrogen-rich constituent which owes its stability, | 


at any rate in part, to its hydrogen content. Although 
all cracks were obtained by soaking the solid metal in 
hydrogen, there is no reason to suppose that the 
mechanism of crack formation is any different from 
that involved in steelmaking practice. Thus, molten 
steel may pick up hydrogen and retain it after solidifica- 
tion, and although a steel ingot may contain little or 
no hydrogen immediately after casting, the possibility 
of hydrogen contamination during heat-treatment 
operations should not be overlooked. 


* J. H. Andrew, H. Lee, and A. G. Quarrell, “ The 


Determination of the Solubility of Hydrogen in Iron and 
Iron Alloys.”” The Iron and Steel Institute, 1942. 
Advance copy. 
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abutment for the opening spring 34. Thus the rising 


pressure in the inlet port 21 acts against the diaphragm 
to close the valve when an appropriate pressure js 
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each case, unless the Patent has been sealed, when the 
word ** Sealed * is appended. 
iny person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 
AERONAUTICS. 
De-icing System. The British Thomson- | reached. 
Houston Company, Limited, of London, L. J. Clark, of | spring 36 for biassing the leather dise 24 in the closing 


(543,318) 





545,305. 


Bilton, and J. H. Walker, of Rugby. (5 Figs.) March 7, | direction. (Accepted May 19, 1942.) 
ao * po mga ot th oem Pa tngpeoaed MACHINE TOOLS AND MACHINE-SHOP 
0 oO \ s suc Ss 8 re ~s 
1 iT 4 pa ° wh 2 fat EQUIPME ’ 
spinners, and for this purpose electric heater elements | ‘ : 
are fixed to these parts and fed with current from an 544,980. Production of Taps and Dies. Coventry 


inductor type of alternator. The drawings show part Gauge and Tool Company, Limited, of Coventry, S. J. 
of a homopolar alternator mounted on the stationary Harley, of Coventry, and J. E. Wainwright, of Coventry. 
front 1 of the engine or gear casing. The armature is| (6 Figs.) November 7, 1940.—The primary object of 
attached to the airscrew hub 2 and consists essentially | the invention is to obtain a definite and easier engag: 
carrying two laminated cores | ment of the tool with the work by better control and 


of a magnetic shell 7 
8 and 9, and the armature winding 10 is wound in slots | distribution of the cutting load and a more favourable 
in these cores. Leads 14 from the armature winding | T@tio of initial section of thread to that of the tool. This 
carry the current generated to heater units on the air- | gives a proportionate reduction of the reamering effect 
screw blades. The stator 15, which carries the field ix | characteristic of the conventional tapered first tap or 
attached to the engine housing 1 and consists of a| die which provides a strong thread form towards the 

leading end designed to make the maximum cut at the 
leore of the work, the amount of cut decreasing pro 
gressively as the full thread form enters the work. The 
| workhead 2 of a thread-grinding machine carries and 
| rotates the blank and is normally traversed across the 
thread-grinding wheel by a lead screw. The traversing 
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channel-shaped ring which supports two toothed rings 
18 and 19 forming the field poles. The field winding | 
20 is a single coil wound in the groove of the channel 
between the rings, the teeth of which are staggered. 
When the field winding is energised, the teeth on 18 form Hi 
poles of one polarity and those on 19 form poles of | 
the opposite polarity. The excitation is derived from 
storage batteries in the aireraft, and is fed in by the | 
leads 21 through a switch under the control of the pilot. 
If the armature winding 10 is in two parts, one on 
each core, the windings can be relatively displaced so 
that axially adjacent portions of the two armature cores 
are of opposite polarity. The slots in the two parts 
18 and 19 of the stator can then be axially aligned, and 
the whole ring can be made in one piece and machined 
in one operation. This type of alternator requires much 
less excitation power than the excited rotor types of 
generator, and is also simpler, cheaper to manufacture 
and more robust. Its inherent high leakage reactance 
limits the output at excessive speeds during power 
dives. (Accepted May 19, 1942.) 
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($42,080) 
nut rotates in a lug on the head and has an extension 
carrying a pinion 6. By rotating this pinion the head 
is advanced or retarded relatively to the lead screw. 
Rotation of the pinion is effected by a cam 7 and a 
ratchet wheel 8 geared to the pinion. The cam is rotated 
by worm gear from a shaft 10 which transmits the main 

HYDRAULIC APPARATUS. drive to the work spindle 13. The ratchet wheel 8 is 
545,318. Reducing Valve. Smalipeice, Limited, of | stepped round by the cam 7 through a spring-loaded 
Marton, near Rugby, C. D. P. Smalipeice and C. E.| plunger carrying a pawl 18. The cam is formed and 
Curzons, of Marton. (3 Figs.) June 19, 1941.—The | timed so that while the flutes of the rotating blank are 
valve is of the kind which is closed against spring pres- | passing the grinding wheel the traversing movement of 
sure by a diaphragm when the pressure in the chamber | the blank across the wheel is retarded. The duration 
reaches a predetermined value. The pressure range of | | of retardation is such that cutting threads are formed 
the example illustrated is from about 80 Ib. per square | from zero to a completely full form by a rotating multi- 
inch to about 6 Ib. per square inch. The unit is of | ribbed grinding wheel A (Fig. 2), the rotating tap blank 21 
square cross-section, the body 11 being open at its ends. | being traversed in the direction of the arrow. This 
The diaphragm 12 is clamped against one end of the| operation gives a progressive increase on the leading 
body by a cover plate 13. The other end is closed by flanks of the thread. After the taper portion of the tap 
a plate 14 incorporating a reservoir 15 for lubricant | has been completed, the ratchet mechanism is thrown 
from which a wick 16 leads into the interior of the unit.| out of action. By duplicating the cam and ratchet 
On one face of the body is mounted a pressure gauge. mechanism and suitably shaping and timing the cams 
while the main control valve 19 is arranged on an | it is possible to arrange that the blank is accelerated in 
adjacent face. Opposite the main control valve is the | alternate periods, and in the latter case the threads are 
admission port 21. In the inlet passage is a bush forming | formed from zero to a completely full form with pro- 
a seat for a leather disc 24, which is the movable element | gressive increase on the following flanks. In this way 
of the valve. This element is carried by a thimble on | bilateral cutting on both flanks of the thread is obtained. 
a member for clamping the internal flange of a sliding | The duration of the lead control by the cam is controlled 
tube 28. At its other end the tube is secured to the | by means of an adjustable stop 20 on the ratchet wheel. 
diaphragm 12. An adjusting screw 31 engages an (Accepted Vay 6, 1942.) 
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SURGE PROPAGATION.—V.*| 


By Dr. T. F. Wat, M.I.E.E. 
(Concluded from page 323.) 

(29) Cable Faults Due to Lightning.—Statistical 
data relative to the interruption of cables during 
one year in a certain high-tension network of 15 kV 
and over, have shown the results given in Table V. 
The striking feature of these data is the large 
number of cable faults (namely, 18) which have been 
recorded as due to “ unknown causes,” and it is 
of great practical importance that efforts should 
be made to provide some guide as to the causes of 
such failures so that the necessary steps may be 
taken to prevent their recurrence. One essential 
requirement for this purpose is that, when a cable 
fault is reported, every item of information which 
may have any bearing on the question of the 
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all signs which might have given a clue to the cause 
of the breakdown. It is highly probable that an 
appreciable number of the unknown faults have 
been due to lightning, and when lightning strikes 
| into a cable it is almost certain that there will be 
'some prominent signs left on the surface of the 
| ground in the vicinity. In such cases it is important 


that all possible information should be collected | 
| the sub-soil was dry and porous and of poor con- 


|and recorded, with photographs if possible, and 
| this should, of course, be done before disturbing 
the ground in any such way as would be caused by 
| digging down to the cable. 

There are available interesting and informative 
data of detailed observations of such lightning 
strokes into a cable, an example of these being the 
| following. A powerful lightning stroke to a buried 
10-kV cable produced effects of which the most 
important are indicated in Fig. 112. After the 
storm was over it was observed that lightning had 





Fig.113. 
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(7894.n.) Time ... p¢ Sec. &_ & & | torn away and thrown to a distance of about 70 ft. | 


possible cause should be collected and examined, 
and it is of special importance that when the exact 
position of the fault has been determined by the 
usual location tests, great attention should be given 
to an examination of the ground surface in the 


The lightning stroke passed from the tree to the 
‘cable, which was buried close to, as shown in 
Fig. 112, making a crater in the ground of dimen- | 
sions roughly 2 ft. deep by 2 ft. 6 in. by 2 ft. 6 in. | 
opening at the surface. At the base of the crater | 


was the cable comprising three cores of copper, | 








vicinity before digging down to expose the cable.|each of 50 sq. mm. sectional area. The jute 
In practice, it is too often the case that every | covering had become carbonised over a surface | 
attention is concentrated on the immediate repair | of about 4 in. by } in., and the lead sheath had | 
TABLE V. | 
Faults in the Faults in Cable Faults in Cable 
Cable Itself Junction Box. Terminal Box. | 
| 
Cause of Failure. ‘ts ¥ a7 “at St taal Er Tae 
No. of Faults No. of Faults No. of Faults 
Faults per km. i Faults. per km. Faults. per km. 
haditetsidithiteiadl ares ——— j an ae | 
External origin 39 0-55 | 13 0-05 | 36 0-33 
Internal origin : Is 0-26 19 0-08 | 19 0-17 
Unknown causes ths Is 0-26 6 0-02 1} 13 | 0-12 
Totals 75 “1-07 38 0-15 68 0-61 


| been made when the lightning threw out the earth 


crater the subsequent breakdown of the cable 
following on the fault in another part of the system 
would probably have been recorded as due to another 
** unknown cause.” 

Examination of the local conditions in those 
cases in which the cause of the cable fault was 
known to be a lightning stroke has shown that 


ductivity electrically, so that it offered great 
resistance to the lightning stroke. In such localities 
of dry stony or sandy sub-soil, prolonged periods 
of sunshine will easily raise its temperature con- 
siderably and the conditions become favourable to 
the development of heat storms. If lightning strikes 
into such ground it will follow a path which leads 
to a place of good electrical conductivity at which 
the energy of the stroke can be discharged. Such 
a place of good conductivity in what may be 
practically insulating ground material (apart from 
concentrations of moisture and the appearance of 
ground water) will be a buried cable and the light- 
ning stroke will distribute itself among the cable 
component parts, such as armouring, lead sheath, 
and eventually the conductors themselves, so that 
at length the stroke will reach damp places in the 
track of the cable at. which its energy will be dissi- 
pated. Cables which are laid in damp, and conse- 
quently good conducting strata of the earth’s 
surface of which the specific resistance is low, will 
not be struck by lightning, since in such cases 
there will be no resistance to the dissipation of the 
energy of the stroke in the damp earth itself. 
Practical experience has shown that the safety of 
overhead high-tension transmission lines in light- 
ning storms depends upon the judicious arrangement 
of earth wires, and the effective earthing of the 
towers by keeping the earthing resistances as low 
as possible. The knowledge which has been obtained 
from tests with immense numbers of ‘ magnetic 
links ” has contributed very largely to the understand - 
ing of certain aspects of lightning phenomena. They 
have not only provided reliable data on the current 
magnitudes of lightning strokes, but have also shown 
what are the paths of the stroke and how the 
energy has become dissipated. An examination 
of such data points to the way in which cables laid 
in badly conducting earth may be protected from 
lightning discharges and the way in: which paths 
may be provided for the discharge in order that the 
cable may be left undamaged; in other words, 
cables which are laid in dry and insulating types of 
earth should be provided with suitable screening or 
earthing arrangements and the particular methods 
which are to be used in practice will be based on 


| experience gained in studying the earthing require- 


ments of overhead transmission-line towers. By 
such means it is reasonable to expect that when 
cables are laid in dry ground of poor conductivity 
they will be found to be completely protected from 
damage by lightning. 

(30) Fuse Failures on Rural Lines Due to Lightning. 
—Owing to the rapid increase during the last few 
years in the number and length of electric distribu- 
tion lines in rural districts, the problem of failure 
of the fuse in the primary winding of the trans- 
former has become acute, not only on account of 
the cost of replacements but also because of the 
needless interruption of the supply to the con- 
sumers. One of the main causes of the failure of 
such fuses is lightning, and the technical reasons 
which can be held to account for these failures are 
not by any means fully understood by supply 
engineers. The investigation of this problem has 
been undertaken by the University of Minnesota, 


| Institute of Technology,* Minneapolis, and a brief 
|account of some of the results which have been 
|obtained on the course of this investigation will 


be considered in what follows. In Fig. 113 is shown 





of the fault so that the continuity of the supply | become pressed slightly inwards. No damage 
may be re-established with the least possible delay.|to the armouring could be detected, the cable 
It frequently happens that the heavy short-circuit | itself did not appear to have suffered damage, 
currents to which the fault gives rise will so dis-| neither was the continuity of the supply interrupted ; 
figure the appearance and structure of the cable | it was only when a fault developed in another part 
at the place of the fault that it completely masks | of the system at a later date that the cable which 
a aisha es | had been previously struck by lightning broke down. 

* Section IV of this series appeared in two parts, on | It is to be pointed out, however, that if the foregoing 
pages 121 and 154, ante. observations of the condition of the cable had not 

















|the primary circuit of such a rural supply distribu- 
| tion, comprisng one phase wire connected through 
|a fuse to the primary winding of the distribution 
| transformer, the other end of the primary winding 
| being earthed. The ends of the secondary winding 
are connected to the two distribution lines and a 
third line provides the earth wire of the distribution 


system, this earth wire being also connected to the 
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mid-point of the secondary winding of the trans- 
former. At each transformer pole a lightning 
arrester is placed across the input lead of the trans- 
former primary winding and the earth, thus giving 
protection for the transformer against all kinds of 


surges due to lightning. The purpose of the fuse | 


which is placed in series with the primary and 


between the line and the winding is to protect the | the tendency is to overcome the difficulties of fuse | 


transformer against overloads and to disconnect 
the transformer from the line in case of a fault. 


Now it is found that, m general, the transformer 
current due to lightning is not sufficient to endanger | 
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| The charging current for this condenser system will 
' then be given by the expression, 


dv 10,000,000 
+=C — = 100 x 10-8 ——__— 
dt : ” 10-* 


and this current may flow for 0-02 micro-second 
until the arrester begins to respond. In general, 


failure by using fuses which are excessively heavy 
and in consequence will not protect the transformer, | 
and many cases have been found on rural lines of | 
over-fusing transformers to such an extent that | 


the transformer in so far as temperature rise is | short-circuits, even when they occur at the terminals | 


concerned but will in many cases blow the fuse. | 
The failure of the fuse in this way serves no useful 


protective purpose; on the contrary, the con- 


sequent interruption of the supply is of such prac- | 


of the transformer, will not blow the fuse in the | 
primary winding. It is clearly necessary to investi- 
gate this problem so that fuses may be provided 
which will not fail under lightning conditions but 


tical importance that means for avoiding this un- | will at the same time protect the transformers from 


desirable operation of the fuse have become of 
urgent demand. 

Fuses are dimensioned so that they will in- 
terrupt the circuit when the overload current is 
such that the temperature of the fuse element is 
raised to the melting point and the overload 
eurrents which produce this temperature rise are 
usually those currents which persist for a sufficient 
length of time to produce dangerously high tem- 
perature rises in the transformer windings. Pres- 
sure rises such as those produced by a lightning 
surge travelling along a line will then provide a| 
supplementary increase of the fuse current and so 
reduce its margin of overload capacity. If the 
surge persists for a sufficient time the consequent 
current in the transformer primary winding may 
produce magnetic saturation of the transformer core 
and consequently increase the magnetising current 
to such an extent that the fuse will blow what- 
ever the load current in the secondary winding 
may be. 

While most direct lightning strokes are of short 
duration, that is, from about 10 micro-seconds to 
about 100 micro-seconds, it sometimes happens that 
strokes occur which persist for a much longer time. 
In Fig. 114, page 361, for example, is shown the 
record of a stroke of which the duration is 0-02) 
second. Reference to Fig. 113 shows that the light- 
ning arrester is connected to the transformer terminal 
on the supply-line side of the fuse, the purpose being | 
that the arrester shall dissipate the surge energy and | 
so protect the transformer winding from excess pres- 
sures. In practice, however, a certain amount of 
the energy may pass the arrester before it can 
respond, while in the case of a long surge the corre- 
sponding excess pressure on the transformer primary | 
winding may cause heavy magnetising currents, 
as has already been pointed out. A further danger 
is that the lightning current which passes through 
the arrester and through the corresponding earthing 
wire may raise the pressure at the top of this earth 
wire to such a high value that the insulation of 
the circuits which enter the consumers’ premises 
may break down. For example, if a long surge of, 
say, 20,000 amperes is passing through the earth | 
wire of which the resistance is the relatively low | 
value of 10 ohms, the pressure at the top of this | 
earth wire will be 10 x 20,000 volts, that is, 200 kV, | 
and this will cause a breakdown at one or more 
places in the secondary service connections and on | 
the consumers’ premises. When such a lightning 
current breaks down the insulation of the secondary | 
circuit, it will produce an ionised path which may be 
of sufficiently good conductivity to allow the supply | 
pressure of 220 volts to develop a short-circuit | 
current and this may produce considerable damage | 
at the consumers’ premises. 

If a lightning stroke strikes directly into a line 
near the transformer and if the front of the wave is 
very steep, say 10,000 kV per micro-second, and if 
it also be assumed that the time lag of the arrester 
is such that it requires about 0-02 micro-second | 
before it responds, the effective load on the fuse will | 
be mainly due to the capacitance of the terminal 
bushing and the distributed capacitance of the first | 
few turns of the primary winding* the total magni- | 
tude of the combined capacitance being of the order | 
of 100 x 10-" farad, and the equivalent circuit being | 
then as shown diagrammatically in Fig. 115, page 361. | 





* See also ENGINEERING, vol. 153, page 401 (1942). 
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An interesting special case of fuse failure due to 
lightning is briefly as follows. A rural co-operative | 
7,200-volt single-phase section is installed along the 
roads of the section, as shown in Fig. 116, in which | 
a lightning stroke caused a large number of the 


(7894.n.) Time...pt Sec. “ENGINEERING” 


fuses to fail. On making a detailed examination of | 
the system it was found that, while all the fuses were | 
of 2 amperes rating, they were associated with | 
transformers of different ratings and having different | 
values of the short-circuit impedances, and that 
only those fuses which were protecting the trans- 
formers having 2-3 per cent. reactance failed. | 
Supplementary tests showed that the selective | 
failure of the fuses was due to the relative reactances 
of the transformers under surge wave conditions. 
The higher reactance transformers were so much | 
over-fused relatively, that their fuses would not | 
blow under the most severe short-circuit conditions, | 
while the transformers with the low reactances | 
allowed the passage of sufficient current from the | 
surge to blow the fuse. It does not follow from 
this, however, that the solution of the problem is 
to be looked for by the use of high-reactance trans- 
formers, because the tests showed that, if the high- | 
reactance transformers had been fused in the same | 
relationship to their reactances as were the low- | 
reactance transformers in relation to their reactances, | 





| The Principles of Field Drainage. 


— 


the fuses of the high-reactance transformers would 
also have failed under the lightning surge. 
Long-duration waves of low crest value may occur 


= 1,000 amperes, | in association with special forms of cloud discharge 


conditions and the pressure of such waves may be 
insufficient to operate the lightning arresters, so that 
the energy of the wave can only be dissipated by 
the transformer winding and the associated circuits, 
In Fig. 117 is shown an oscillogram of a lightning 
stroke to the Empire State Building, New York, 
from which it will be seen that a relatively very 
long wave of low current value can be developed 
under suitable conditions. A lightning surge wave 
may, in general, be represented by an equation of 
the form, 


v= ¥ (ot — os) 


where V « * defines the tail of the wave and V «3 


defines the wave front. After the effects of the 
transients due to the very steep wave front have 
passed, the surge wave may be defined by the 
expression, 


(172) 


v= V eat (173) 

For a wave of about 2,500 micro-seconds to the 
half value, it is assumed that the factor « = 0-0003 
when ¢ is expressed in micro-seconds. Assuming 
55 kV as a reasonable value as a boundary condition 
which could exist on 6,900-volt rural lines with or 
without arresters functioning, the representative 
wave form will be given by the expression, 


v = 55q 000081 EV (174) 


| When such a wave is applied to a typical 3-kVA 


transformer on a 6,900-volt rural system, the conse- 
quent current can be found by means of a step-by- 
step process of calculation, since the inductance of 
the transformer core will be a function of the primary 
winding when the core becomes saturated. Such a 
calculation shows that very little current will pass 
through the primary winding until the core becomes 
saturated. The most unfavourable conditions wil! 
occur if the surge begins when the supply frequency 
pressure wave is passing through its zero value. In 
Fig. 118 are shown, as functions of the time, the 
calculated values of the currents which will flow in 
the fuse and transformer primary for 3-kVA trans 
formers of 2-3 per cent. and 3-7 per cent. short 
circuit impedance respectively. The field of investi 
gation of fuse failure is being continued by the high 
voltage laboratory of the University of Minnesota in 
co-operation with various rural co-operatives, and a 
questionnaire has been prepared with a view to 
collecting data from operating engineers. In addi- 
tion, a number of surge-proof‘installations are being 
tried out in actual service conditions. 
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By H. H. NiIcHOLSON 
London: Cambridge University Press. [Price 12s. 6d. 
net.) 

NEARLY two hundred years ago, Joseph Elkington 
drained a Warwickshire farm and mystified his con- 
temporaries. So successful were his efforts that the 
Board of Agriculture offered 1,0001. for his secret, 
while Scotland sent an observer to study his methods 
on the spot ; but Elkington had no secret to tell— 
except that prevention was better than cure—and 
it is unlikely that the reward was paid. There was, 
in fact, no more to his method than that he first 
studied his site and found out where the surplus 
water came from; and then, instead of draining it 
out, took the more logical course of preventing more 
from getting in. 

It is not difficult to imagine that, if the same kind 
of approach had been more commonly used in 
drainage work over the last three years, much labour 
and material might have been saved. It is true 
that the range of problems has been far wider than 
any that Elkington ever thought of ; but there have 
also been available, to those who cared to use them, 
many more guides to intelligent anticipation. There 
have been drift maps to give accurate information 
about geological formations, and the evidence of 
soil profile maps to tell about fluctuations of water 
table; there is scientific knowledge about such 
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factors as absorption and permeability, and recorded 
data on rainfall and run-off. These should give an 
even greater advantage over Eighteenth Ceutury 
drainers than is given by mechanised ,power and 
modern equipment. 

This, roughly, is the point of view which Nicholson 
adopts in this book, which deals, as the preface puts 
it, rather with the “ philosophy’ of the subject 
than with the practice. The book is based on the 
results of a ten years’ research at Cambridge, which 
was mainly concerned with gault clay, and on 
advisory work carried out over a wider field since 
the outbreak of war. Much of it consists of reprints 
of research papers and advisory pamphlets written 
at intervals over the last six years or so; and, asa 
result, there is some overlapping and repetition. 
But few authors could string together. six years’ 
writing on a pet subject without much more repeti- 
tion than is evident here : most of what Nicholson 
has to say will bear saying twice. 

The book opens with a review of the general 
drainage problem of the country as it appeared not 
long before the war, and closes with up-to-date 
particulars of the Government assistance now avail- 
ible. In between, there is a brief sketch of drainage 
history, a record of research data, and a summary of 
present methods and equipment, which is reasonably 
complete without ever degenerating into a catalogue. 
But these are only the bones of Nicholson’s story : 
the meat is to be found in a chapter on the use of 
maps, in paragraphs on how drains work and on 
what becomes of rain after it has fallen, and in a 
multitude of odd hints on what can be found out 
by poking a walking-stick into a ditch, by using a 
soil augur, by noting what plants grow round about, 
and soon. This is not a treatise to be consulted on 
details of technique, although it does contain a lot 
of exact information which is not easily to be found 
elsewhere ; but it is a book which will give anyone 
a better insight into drainage as a part of good 
husbandry, and it should be read by every drainage 
officer in the country. 








THE INSTITUTION OF 
PRODUCTION ENGINEERS. 


(Concluded from page 355.) 


Str Ernest Lemon, in thanking the members 
for electing him to the presidential chair, recalled 
that Mr. George Bailey had held that office for 
three years, and paid a tribute to the work which 
he had done. Someone had referred to the Minister 
of Production, Sir Ernest continued, as “our 
Minister,’ which he thought was very appropriate. 
Speaking from a certain amount of experience of 
Government departments, he suggested to the 
Minister that a number of the difficulties encountered 
to-day were the result of a lack of pre-production 
planning : if it was necessary to have a staff college 
for the Army, a staff college for the Air Force, and 
a staff college for the Navy, it was equally as 
important, if not more important, that there should 
be some sort of staff college as part of the Govern- 
mental machinery. The industries which made up 
the enormous war potential were very complicated, 
and it required a long training to understand the 
sequence in which the various processes should be 
carried on. If there was a constant interchange 
through some sort of staff college, so that certain 
people were taken from industry in peace-time and 
trained, they could be earmarked to go back imme- 
diately on the outbreak of war into Government 
service to carry out the various plans which had 
heen worked out. He thought that would be a 
tremendous gain. What was the most important 
part of any organisation? It was the staff. It 
not the factories; it was not the machine 
tools; it was the organisation. A factory might 
be blown up, but, provided the staff were not killed, 
n six months’ time it would probably be going 
igain. 

A vast machine had been built up for war pur- 
1oses, but with the end of the war would come the | 
need for reconstruction, and this vast machine 
vould have to be put into reverse. The same 
nachinery would have to be used to bring the people 
back in the proper sequence, putting first things 
first and bringing back first those whose return 


was 
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will give the greatest amount of employment. He 
expected to be met by the criticism that that has 
already been seen to by the Reconstruction Com- 
mittee ; but it was a very complicated process, and 
he felt that many of the members might be able 


to find a little time among their various activities | 


to consider how these great factories were to be 
swung over to some sort of peace-time work. 

There were four factors in production, namely, 
floor-space, faw material, labour, and that intangible 
thing, management. If there was in this country 
what, for want of a better term, he called a trained 
industrial general staff, they would see to it that 
machine tools or special-purpose tools were not 
imported in order to undermine the development of 
capacity here to enable us to defend ourselves. 
A great many simple-looking things coming in 
would not be spotted in the ordinary way except 
by a trained staff who could realise the importance 
of the matter in the event of war. Take the light- 
alloy industry; that was not a very great field 
commercially before the war, but it had had to be 
expanded enormously. Suppose that, after the war, 
it was allowed to go back to its normal commercial 
level, and some country made it necessary for us 
to defend ourselves again; unless we keep that 
industry “‘ ticking over,” it would take a very ong 
time to make up the leeway. 


He congratulated the Institution on the work | 


which it was doing in connection with research. 


Many of the smaller firms, who could not afford to | 


keep research staffs of their own, would benefit 
tremendously from the work of the Institution. 
‘* Research,” in most people’s minds, was usually 
associated with highly scientific development ; 
whereas it ought to be “ re-search,”’ a searching 
again all over the field, applied not only to highly 
scientific investigations but to the members’ own 
jobs in their own factories. They should go back 
and look over the ground, and search out to see 
whether they were doing the job better or worse 
than it was being done twelve, six or even two 
months before. 

Sir Alfred Herbert, K.B.E., moving a vote of 
thanks to Mr. Lyttelton for his address, wondered 
whether he had been chosen for that honour by 
way of contrasting the size and importance (or 
lack of it) of the Institution when, in the remote 
past, he was one of its early presidents, with the 
immense development which it had made both in 
size and in achievement. They were very conscious 
of the honour that Mr. Lyttelton had done them. 
As Minister of Production, they looked on him 
almost as a super-President of the Institution. The 
Minister was responsible for the national output, 
but they must never lose sight of the great respon- 
sibility which they all had in their comparatively 
humble positions regarding the detailed output. 
The Minister's task was to deal with * strategical 
bottle-necks,”’ but 
individual and local bottle-necks, and a great deal | 
had been done in that direction. 

The machine-tool maker, like most other people, 
was very conscious of his own, individual troubles. 
He thought it was Kipling who said: ‘ The toad 
beneath the harrow knows exactly where each 
tooth-point goes.” That consciousness of their 
troubles they shared with all other people engaged 
in industry; but the toolmaker, perhaps more 
intimately than most people, came into contact 
with a very large number of engineers who called 
him in to consult and to grumble at. There could | 
be no doubt that a great deal of difficulty and some | 
disappointment was felt. With regard to labour, | 
he found himself entirely in harmony with Mr. | 
Lyttelton’s views. They had apparently reached | 
the limit of finding new labour; it did not seem | 
to be there. Most of them, if they could get just | 
a little more labour, could do a great deal more 
than they were doing. 

There were two periods when labour made really 
fine efforts: immediately after Dunkirk, and when | 
Russia first entered the war. Then there was a 
great wave of enthusiasm and tremendous efforts | 
were made, but he was afraid that a certain amount | 
of dullness and apathy was creeping in, and they | 
had not the resilience—it was very difficult to| 
keep up—which was shown at those periods ; and, 
unfortunately, they were losing a great deal of time 


their job was to deal with) 


| through absenteeism. That was a very sad and a 
| very real fact, and nobody had found the remedy. 
| He did not know what the remedy was, but respect- 
|fully called Mr. Lyttelton’s attention to that 
persisting difficulty. They had failed to stabilise 
wages at the right moment. There had been 
several right moments, but all of them were 
neglected ; thus there was a continual demand for 
increases, both general and sectional. Mr. Lyttelton 
heard about the general demands, but Sir Alfred 
hoped that he did not hear about all the sectional 
demands. But the industrialist did, and manage- 
ments were distracted from their proper job of 


| production by the tedious and cumbrous procedure 


which had to be gone through, with shop conferences 
and local conferences and general conferences, and 
finally arbitration, before they could get anything 
settled. 

As for discipline, he was afraid that, under the 
Essential Works Order, discipline had rather dis- 
appeared. After 50 years in close contact with the 
British working man, and being full of admiration 
for him, he would not for one moment suggest 
harshness; he referred to reasonable discipline 
only. But it had gone, and attempts to put matters 
right through the elaborate labour organisation 
were so tedious that they could not be bothered 


| with them. Actually the only penalty which could 


be imposed, where some penalty was really neces- 
sary, was suspension for something like three days, 
which was welcomed joyfully as a holiday. 

The great value of female labour, which the 
Minister had emphasised, was appreciated by us 
all. In principle, resistance by the unions had 
been withdrawn, but always with reluctance. Even 
now, in his own toolroom, there was an organised 
movement to make it difficult, if not impossible, to 
continue to employ women there; the men were 
refusing to give that help and assistance in the 
instruction of the women which was necessary, and 
all that could be done was to go through the dreadful 
rigmarole of conferences to which he had referred. 
He hoped that the Minister would forgive him for 
calling attention to the supreme importance of 
removing all restrictions, overt or covert, to getting 
the full benefit from the splendid women who had 
come forward and done such wonderful work. 

They had never succeeded in getting the full use 
from the machine tools which they had available, 
and it was elementary that the only way to do 
this was to work the machine tool both day and 
night. Meanwhile, the demand for new machines 
continued. He often thought that the demand was 
too great. If, from the start, they had organised 
night shifts efficiently, far fewer machine tools 
would be necessary. Every new machine tool 
required factory space to accommodate it and heavy 
expenditure for jigs and fixtures, and thus a further 
load was placed on the toolrooms, which were the 
most over-stressed departments of their works. 
Surely, it was all wrong to buy a machine and to 
equip it at great expense with tools and fixtures, 
etc., when similar machines, fully equipped, were 
standing idle at night. If it was possible to find 
labour for new machines, why could not that labour 
be applied to the existing machines, which were 
waiting for it ? 

‘** Now,” said Sir Alfred, ‘*‘a word about paper 
work.” They were all snowed under with it, 
masses and masses of it. He did not believe that 
there was any shortage of paper; he wished there 
were! They wasted an incredible amount of time, 
because every Government department had its 
own particular method of doing anything, and all 
those methods were complex and all were different. 
He believed that it would be possible to do the 
turnover that he was doing, if on ordinary com- 
mercial orders, with half the office staff. 

While not suggesting that one single thing should 
be made less well adapted for its purpose than was 
the case, he pointed out that the fixing of unneces- 
sarily fine limits reduced output, increased tool 
difficulties and caused accumulations of scrap. 
Connected with that subject was the question of 
uniformity of inspection. There is great lack of 


this, and in some establishments work was rejected 
which would be accepted gladly by another in- 
spector in another department. 
serious matter. 


That was a really 








By and large, however, he thought that industry 
was doing its best. If asked whether they got 
100 per cent. the answer was very definitely that 
they did not ; but industry was doing its best, and 
it was important that the morale of industry should 
not be discouraged. Industry accepted E.P.T. and 
income tax without a murmur, but it was not 
entirely happy about its treatment under costing 
and price control. Costing was necessary to deal 
with profiteering, and with new contracts where 
neither experience nor bases of comparison existed ; 
but, where standard prices had been approved, he 
thought that industry felt it should be encouraged 
to give the largest possible output, and by the 
exercise of skill and economy to earn what it could, 
subject always to taxation. But costing, as it was to 
be seen to-day, did not consist of any determination 
of price in relation to value ; it consisted, as far as 
he could see, in an accountant’s examination of the 
balance sheet. If reasonable profits were made on 
a small capital, that was all wrong ; but if very few 
profits were made on a very large capital, one got 
full marks. That system might be, and, he believed, 
was, the result of political pressure on the Treasury, 
but from whatever source it came, it was contrary 
to common sense and to human nature, and consti- 
tuted a grave menace to economy in operation and 
to the production of great output. What encourage- 
ment existed for the reduction in expenditure, more 
efficient working and greater output, when the 
result of such efforts was merely to be penalised ? 
Moreover, costing was applied so as to becsme, in 
fact, a system of taxation by selection, which was 
always invidious and might easily become unjust. 

Industry could not easily reconcile the great 
difference between the treatment which labour 
received and the treatment which industry received. 
Whatever fair burdens were placed on industry 
would be borne with courage and cheerfulness, but 
he thought it fundamental that any sense of injustice 
should be removed. There was one final remark 
which he would make, however; whatever the 
treatment that the Government meted out to 
industry, whether fair or unfair, just or unjust, 
industry would never fail to give all that it had got. 
‘| trust,”’ Sir Alfred said in conclusion, ** that Mr. 
Lyttelton will forgive me for speaking with complete 
frankness, but I believe that it is more helpful to the 
cause which we are all endeavouring te serve to 
speak the truth as we see it rather than prophesy 
smooth things.” 

The vote of thanks was seconded by Mr. W. 
Puckey, who drew attention to the fact that Sir 
Alfred’s firm was the first to be affiliated to the 
Institution, 21 years ago. Production engineers 
owed a debt of gratitude to the “No. 4 Her- 
bert”; he paid a tribute to the qualities and 
the inspiration of the No. 1 Herbert. The mem- 
bers of the Institution of Production Engineers 
looked on Mr. Lyttelton as their own Minister, 
and were beginning to realise that at last the 
production engineer’s dream was coming true: all 
things on the production front at the right time, 
in the right quantities and in the right place. Of 
course, they must be the right things, but that was 
mainly the concern of the Forces and the designers. 
There must, of course, be changes in design. They 
did not complain of changes in design; what they 
did complain of was the way in which this problem 
had been handled by some of the Supply Depart- 
ments in the past. As regards the right place, there 
were several main problems. Mr. Lyttelton had 
indicated that he meant to tackle them vigorously. 
He had announced, for example, that contracts 
would no longer be given to firms incapable of 
handling them efficiently, and that their personnel 
and equipment would be moved to other firms and 
to other centres where the work could be better 
carried out. They supported him heartily on that 
issue, and made this point in the memorandum which 
the Council sent to the Minister some time ago. 

The vote of thanks, which was carried by acclama- 
tion, was briefly acknowledged by Mr. Lyttelton. 
The remainder of the meeting was occupied with 
formal business, the adoption of the annual report 
and accounts being moved by Lord Sempill (deputy 
President) and seconded by Mr. N. V. Kipping 
(retiring chairman of Council). The proceedings 
concluded with thanks to the retiring President. 
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NOTES FROM SOUTH AMERICA. 


Tue chief current problems in South American trade 
are the shortage of shipping and of fuel, and the diffi- 
culties in obtaining essential engineering and other 
supplies because of the concentration of United States 
factories upon war supplies. The War Production 
Board has prohibited the manufacture in the United 
States of a wide range of machinery, and has limited 
to small quantities only the execution vf orders for 
wood-pulp, printing, and bottling machinery, and 
sewing machines, while the completion of orders for 
machinery for processing hides and cotton, manufac- 
turing and repairing footwear, and manufacturing 
textiles, has been entirely suspended. In addition, 
quotas have been fixed for the export to South America 
of many iron and steel manufactures, such as wire ; 
railway wheels, axles and tyres; bars, rods, plates, 
sheets and strip steel; pig-iron, ingots, etc.; forgings 
and castings; structural sections; rails and other 
railway materials; and cast-iron and steel pipes and 
fittings. The United States authorities, however, are 
considering the purchase of machinery belonging to 
industries which are at a standstill as a result of the 
war, for re-sale to Latin-American countries, to enable 
the latter to manufacture articles which they can no 
longer import. Among the conditions stipulated under 
this scheme, it is required that the purchasing country 
must possess the necessary raw material; the product 
must not be a luxury article, and must be one that is 
commonly imported from the United States; the 
purchasing country must have workers accustomed to 
operate the machinery; and the transfer of the 
industry must not be prejudicial to the internal economy 
of the United States. 

With regard to the transport problem, coal is 
normally the main foundation of the very extensive 
trade between Britain and Latin America. Argentina 
possesses very little coal, and that is of poor quality, 
and although Brazilian coal deposits are large, here 
again the quality is not the best. After the war, 
therefore, South America will remain a great market 
for British coal and, indeed, in the post-war period, 
Britain may have to depend very largely upon coal to 
pay for overseas purchases of foodstuffs, etc. Mean- 
while, local shipping circles in Buenos Aires are eagerly 
awaiting the outcome of current negotiations between 
the Washington Government and the Argentine State 
Merchant Fleet regarding the possibilities of increasing 
traffic between United States ports and the River 
Plate. Because of the German blockade, the Argentine 
mercantile fleet is now trying out the Pacific route to 
the United States, through the Straits of Magellan and 
northwards to San Francisco. This will have the effect 
of reducing the available tonnage because of the longer 
time required for the voyage, although there is some 
advantage in the fact that the insurance premium is 
considerably lower for this route. 

Because of the shortage of imported goods, especially 
heavy articles, such as engineering equipment, cement, 
coal, petroleum, tinplate, etc., price inflation continues 


in Argentina, as, indeed, throughout all South America. | 


Because of the fuel shortage, petrol has been rationed 
throughout Argentina from October 6, 1942. On 
September 2, oil from Bolivia was pumped into Argen- 
tina for the first time through a new pipeline linking 
the two countries, the utilisation of an existing pipeline 
of the Standard Oil Company necessitating the building 
of only a short additional stretch. - Further, the 
Argentine Government has issued a decree authorising 
the State oilfields to buy abroad against private tender 
up to a total of 200,000 tons of oil, ineluding crude, 
fuel, gas and Diesel oils, kerosene and lubricating oils. 
The preamble to the decree refers to the difficulties 
which private companies at present encounter in 


providing petroleum, and to the necessity of main- | 


taining public services and supplying the needs of local 
industry. The Government also sent a Bill to Congress 
on September 4, which provides for the erection, on 
the banks of the River Paranda and the River Plate, of 


distilleries with a total annual productive capacity of | 


110,000,000 litres of alcohol, the proposed raw material 
to be utilised including maize, potatoes and other 
vegetable products. Under this measure, the Govern- 
ment would be authorised to expend up to 24,000,000 
pesos, to be derived from the surcMarge on sales of 
fuel, Diesel and gas oils. 
enable alcohol to be mixed with petrol, the mixture to 
contain a minimum of 10 per cent. of alcohol. 

The gross receipts of all railways operating in Argen- 


tina during the first eleven months of the 1941-42 | 


railway year, which commenced in July, 1941, totalled 
484 million pesos, compared with 438 million pesos in 
the corresponding period of 1940-41. This improve- 
ment in traffic receipts, together with an easier exchange 
remittance position, has been reflected in announce- 
ments of payments of arrears of debenture interest by 
the Buenos Ayres Western Railway and the Entre Rios 
Railways, and also by the Great Western of Brazil 
Railway. As part of the total estimate of 27,000,000 





The purpose of the plan is to | 
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pesos submitted to the Argentine Congress with the 
object of improving canal navigation, the Government 
has approved the expenditure of 3,000,000 pesos for 
dredging and deepening the north and south canals 
of Punta Indio and the canals leading to the port of 


La Plata. It is calculated that this will involve the 
removal of 12,500 cub. m. of spoil. The Banco co |q 
Naciin Argentina has decided to grant special cro(its 


for the construction of small silos to facilitate the 
storage of the forthcoming crop, in view of the scarcity 
of cereal bags. 

Among the many war measures taken by Braz | js 
the promulgation of a decree mobilising all the coun! ry’s 
economic resources, including labour, mines, for ign 
trade, and transport, and the rationing of fuel { 
power. In addition to further important agreemeits 
for the sale of Brazilian products to the United States, 
the latter country is sending a technical mission to 
Brazil with the object of increasing the contribution of 
Brazilian key products to the war effort, particularly 
by maintaining and increasing transport facilities d 
adapting local industries for the manufacture of gov is 
formerly produced in the United States. This w: 
be done by transferring United States industrial plants 
to Brazil in accordance with the arrangement, already 
mentioned, for the sale to Latin America of machinery 
in the United States now rendered idle by war rest: 
tions. The view held in the manufacturing district of 
Sao Paulo is that a large part of the goods which 
Brazil formerly imported from other countries, part 
cularly from Germany, will be produced in Brazil, 
factories to be established with the co-operation of tly 
United States, and that “‘a strict solidarity of interests 
between Brazilian and North-American capital 
be established, thus providing the basis for new 
dustries.” 

In addition to the comprehensive programme for 
developing alcohol production for use as fuel in Braz 
a further decree introduces new regulations for facilitat 
ing the importation and discharge of fuel and lubricating 
oils ; these materials can now be imported by means of 
a manifest covering the entire cargo without specifying 
the particular port of destination, and are to be give: 
preference in discharge over all other kinds of merchan 
dise. Official statistics reveal the increasing extent to 
which Brazil has to rely upon the utilisation of nationa 
resources of coal. Thus, the total output of coal 
Brazil rose from 907,224 tons in 1938 to 1,408,048 tons 
in 1941, whereas imports of coal, coke, and patent fuel, 
during the same period, fell from 1,575,996 tons to 
1,057,946 tons. The consumption of coal in Brazil i: 
1938 was 2,483,000 tons, and in 1941 was 2,405,000 tons 
During 1941, Brazil exported abroad 61,434 tons of 
coal, mainly to Argentina. The substitution for foreign 
cement of the national product is also proceeding very 
rapidly. Brazil's total production of cement in 193% 
was 617,896 tons, but this had risen by 1941 to 767,506 
tons, whereas imports fell from 49,600 tons to only 
9,943 tons. The consumption of cement in Brazil has 
increased since 1932 from 309,987 tons (of which 160,534 
tons were imported) to 667,490 tons in 1938 and 
776,846 tons in 1941. Machinery is to be purchased in 
the United States for the production of citric acid in 
Brazil, because of the difficulty of obtaining imports 
Another recent decree approved plans and estimates 
amounting to 28,289 contos (about 354,000/) for im 
provements at the port of Sao Francisco do Sul, in 
| the State of Santa Catharina. The work is to com 
mence within six months and should be concluded in 
five years. 

Chile should benefit by the higher prices agreed with 
the United States for nitrate and copper. The Cor 
poration for the Development of Production has 
granted loans to the extent of 8,000,000 pesos, princi 
pally in order to develop the mining and farming 
industries. The Corporation looks forward to the 
| installation of the first lead plant in Chile, which 
will produce 20 tons a day. In addition, 2,500,000 
| pesos will be devoted to extensions of the electric power 
stations in the industrial town in the North of Chik 
In Bolivia, the Ministry of Public Works has appointed 
a committee to draw up plans for improving water 
transportation routes, which have become increasing] 
important with the expansion of the rubber industry 
and funds were also appropriated for the purchase o/ 
| materials required in irrigation projects on the Desa 
guadero, Tacagu, and Pilcomayo rivers. The con 
| struction of roads continues actively in Mexico and 
| Peru, and, as a result of sustained building activity 
| the outlook for cement consumption in Peru is regarde« 
as sufficiently promising to justify the erection of a 
|number of new local plants. In Colombia, a hydro 
electric plant is reported to be under construction at 
| Bucaramanga, on the River Lebrija. To finance th: 
project, 700,000 pesos have been provided, and an 
additional 500,000 pesos will be granted by the Govern 
|ment. Machinery and equipment have been ordere«| 
| for an enlargement of the hydro-electric plant which 
supplies power to Medellin and part of the Department 
of Antioquia. 
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JOHN EDWARDS, CORNISH | that County, with Some ehnaveeiene on the Tin and is so dreadful that after a short time, all the workmen 
INDUSTRIALIST.* Copper Trade.” In the course of this address, when | employed about it become incurably deaf.” 

' : 4 | dealing with the practice of shipping copper ore to| The following Agreement, dated November 5, 1782, 

By T. R. Harris. Wales, the writer observes “That it would have | is of interest, as showing that by this time Edwards 


. . . | answered their purpose to have smelted the copper ores | was the leading partner in the company—‘‘ Thomas 
in. EpDwWARDS may be reckoned among the distin- Sage : ‘ : : Ar? ‘ 
_ . | On this side of the Channel seems undeniably proved | Jenkin and Thomas his Son do agree and engage 
iished persons whom Cornwall has produced, equal in | ¢ ss . . . ean > : . 
£ from the thriving situation of the only Copper house | themselves to serve John Edwards and his assigns at 
number at the least, as we flatter ourselves, with those a E 7 . . , ‘ , : 
that has yet been erected in Cornwall ; I mean that of | Hayle Copperhouse in Cornwall, in making Japanned 
f any similar district. He acquired extensive general oe : ; ar “ . . 
samy ge = IE pe pod anton gp ee the Hayle Company, who would hardly increase the | bars of copper,* from this Day for twelve months, and 
nov sige & ( ODE er é ascendcency ove Os a . - . “tw . . . y . - 
knowledge &n : : number of their furnaces without having experienced {| until one of the Parties shall give to the other Three 


ersons on all occasions.” Thus wrote Davies Gilbert, | the benefit of the undertaking.” Months Notice to the contrary And that they will 
F.RS., High Sheriff of Cornwall, in 1838. Unfortu- Borlase in the Additions to his Natural History of | make as good Bars and with as little Coal and as little 
nately, little regarding this interesting personality of Cornwall, published in 1866, poses the following ques- Waste of metal as they have lately or at any time done, 
the Eighteenth Century has been preserved. The | tion, -- Whether Smelting Copper in Cornwall, if well | and as large a Quantity Weekly as they can Possibly 


lata here presented have been drawn from many pursued, may not in some future enterprising times | make with reasonable Working, the bars not heavier 
irces, some printed, but much MS., such as the bring to pass the manufacturing of that useful metal | than they now are, and to be delivered well cleaned and 
pone and Watt letters. here into all sorts of vessels, sheets, wires, etc.: of | fitted for Packing and Weighing, to the liking of the 
john Edwards was a typical industrialist of his Copper and Brass—as the Copper houses do near | said Edwards or whom he shall appoint, for the sum 
eriod, being mine adventurer and merchant, as well Bristol and on the Welsh shores; from which last | of Twenty six Shillings per Ton of approved Bars and 
s copper smelter. To appreciate his work as copper places manufactured Copper and Brass cannot so easily | no other allowance. That when the said Edwards or 
smelter, it is necessary to review the subject of copper | pe sent to London—the great Mart of England for such his Assigns shall not think Proper to employ them or 
smelting in Cornwall. Although Sens “ copper were | commodities—as from Cornwall.” By 1781, Edwards | either of them in making such Bars, they or either of 
wn and mined in the early Seventeenth Century, | had put into practice the suggestion of his friend Dr. | them as the case may be shall =ailk a Roaster, Metal 

t was not until about 1700 that most of the ores! Borjase and at Tredrea had erected rolling mills for the or Operation Furnace under the Direction of the Refiner, 
ume of value. A notice of the various attempts | manufacture of articles of copper. These mills were | and [be] paid a Guinea a Week for both and take the 

t smelting copper in Cornwall appears in the Report | worked by a stream of water and inconvenience was allowed Privilege of the other Workmen in the like 
the Royal Cornwall Polytechnic Society Ser 1508, experienced in a dry season. Being friendly with| station. And in Order to induce them to keep their 

i which the following is an extract. About 1700, | James Watt and associated with steam power in the | Bar Furnace in good order and when it wants necessary 
smelting house was erected at Polrudden, near St. | mines, Edwards was among the first to inquire for the Repairs that it may be rectified as soon as Poasibie 
\ustell, under the direction of a Mr. Scobell, and here | rotative engine then being planned. The following are|the one of the said Jenkins shall work under the 
the first piece of refined copper the county ever pro- | extracts from the Boulton and Watt Collection pre- | Refiner as aforesaid during such Repairs and the other 


sol 


- sced was Seouges to perinctien. Aiter tis, Me. John | served at the Birmingham Library. shall attend and serve the Repairing Mason at the 
‘ollard, of Redruth, in conjunction with Mr. Thomas * Birmingham Ap. 28th 1781. Your kind favour of | Wages of Eighteen Shillings a week for both.” 

. . . vr > , o 2 » . . 
Vorth, of St. Ives, commenced smelting. Both these | the 23rd received. It is not the steam wheel which we The Boulton and Watt correspondence preserved at 


ttempts failed, the works being badly situated, and have completed though that is in hand but several other | Falmouth contains interesting references to Edwards 
parties not understanding the business. A third applications of the steam engine to rotative motion. | Most of these letters were written by either ‘Seiten 
ttempt was made by Mr. Cosier, at Penpoll, in Phillack, | The machine which you saw at Bristol was a brat of Watt or Matthew Boulton to Thomas Wilson of 
but this gentleman, dying shortly afterwards, the works | ours stolen in its cradle. Those that stole it had the Truro their financial agent in Cornwall Wilson "was 
vere carried on by Sir W. Pendarves and Mr. Robert | assurance to take out a patent for it. We are not} also interested in a copper-smelting works in Wales 
orker, who continued them for some years with fair | contesting their rights to it and have brought them to The formation of the Birmingham Copper Company in 
success, but on their deaths the whole were soon open a treaty of peace. How it will end I know not | which Boulton was largely interested, was a direct 
stopped. A small beginning was made at Lenobry, | but independent of that we have one or two other | challenge to the established smelters and a proposition 
St. Agnes, but was abandoned from want of capital. | methods which answer as well and one method better, was made that some of these should be bought out 
{yain in 1754, a Mr. Swaine (of Camborne) assisted by | for I do not think the method they have would answer Sone letters nie to mectines, of those interested a 
some other gentlemen, erected furnaces at Entral in| where such great powers are wanted as you require—| Mr ‘Vivian being particularly. prominent This Mr 
that parish ; this situation was inconvenient, and they | but all this is only embrio how they may answer. Vivian wea. in on probability, James Vivien a niin, 
removed their works to Hayle—here copper smelting, | Mr. Boulton is now at London but comes home on holder in the Cornish Co per Company. "Boulton 
illing, ete., ete., were carried on for many years with | Tues. or Wed. We shall then consult upon the size writing to Wilson on pee: ~ 1785, says : 1 
success, we cannot speak with certainty, but we believe | of engine that would probably be able to do your work | pe slieve Mr. Benm.+ hath been proposing to Mr. Edwards 
these continued under the name of the Cornish Copper | and the probable coals it would burn. Meanwhile you | come plan of smelting for Hayle Co. at Neget Works. 


ompany, up to the year 1820." The success of this may reckon upon one not above half the size we cal- I know nothing of your or his plan and therefore say 
a due chiefly to the —— of John! culated would be required to raise the water last nothing.” On May 4, 1786, Boulton, writing from 
Edwards. Davies Gilbert wrote : An opinion, or| year .. .” Birmingham, says: “ I have heard that Messrs 
ather a feeling, had prevailed in Cornwall that the * Birmingham June 5th 1781. ... We are very| Edwards and Vivian have been to see Gv.t Engine 


opper ores should be smelted at home, and not sent sorry to have ke pt you so long in suspense about the and that it was a non estt Invention neither here nor 
to the opposite coast of Wales. Nothing could be more | rotative motion from the fire engine. We have been there, but this to vour self, perhaps I am misinformed 
erroneous. About three times the quantity of coal is | trying experiments ever since we wrote but are not yet | 4, odie Gentlemen did pa | call upon me I can tell 
required to smelt any given weight of the copper ore ; | qualified to give our advice in so determined a manner | yy, nothing about them.” 


nd the importation of coal from Swansea being very | as your friendship requires at our hands. I hope to|~ was this some new engine applicable to rotary 

arge, the conveyance of copper ore there produced | have the pleasure of seeing you soon...” On June motion ? And were Edwards and Vivian still thinking 

lternate cargoes. The whole scheme seems to have | 24, 1781, Watt writes to Boulton from Cosgarne— of applying steam to their rolling mill ? On April 10 

riginated in mistaken analogies drawn from ordinary |“... Mr. Edwards wants to see me. Wash. [Wash- of the next vear, Boulton writes from Soho . “ey think 

rations.” borough] and Compy have offered their services and | 44. Cornish Co. should make it worth Mr Bawerds 

A plan so injudicious and adopted without estimate | other gentry have offered theirs.” Again, on July 5, | oubitie tp on tn Landen. Siew ts es Ook ee Battle ” 

ir consideration must have failed, and would have done | Watt writes—*... Mr. Edwards waits impatiently | This presumably refers to the negotiations going on 
so at once, but for the counteracting power of individual | the success of our rotative machine. He wants a power | concerning the price of . 

. 7 - price 0 coppe r. 
ability, in the person of Mr. John Edwards; a young | abfe to lift a hammer of 700 Ibs. 2 ft. high 120 times a In 1790, Boulton was in need of sume special metal 


man of Ludgan, who had been recommended at a very | minute. He tells me that he is advised from Bristol] esd ealten bo Wien team, Gee. on Anam 6 
early age, to some situation requiring talent, by our | that one Mr. Wilkinson there or thereabouts [probably saw poet went ago at Mr. Edwards Geiser bens a 
: . brated historian, Doctor William Borlase. Mr.| John W ilkinson’ s father] has contrived a circular | quantity of white Metal which had been smelted from 
wards speedily acquired the entire management and | motion . . . | ores containing Copper and Tin (such as Chasewater 
direction of the whole concern, which soon extended| Although interested in the * rotative machine,” John Ores) and when Mr. Edwards was last here, I told 
tself to the importation of coal, timber, limestone | Edwards did not install one to work his mill, but con- hi aim te hod pean ouch eudel to enul it + oo 
ron, ete., for the supply of the neighbourhood, and by | tinued to draw its power from the stream. The reason He accordingly sent an 5 ewt. upon trial elich io 
the unwearied exertions of his superior genius, the | for not employing a steam engine may have been the | choses’ $58. 1 Gud 6 enewem aay iammnen geal T tae 
a continued with success up to the period of first cost and the cost of coals. A picture of the mill is ‘hie dew wante to beien $6 ten be Loe gethne ms the 
his decease in Jan. 1807.” | given in A Guide to Mounts Bay and Lands End in the weduee of olf cach Ocse as aan oe os alle white and 
The “ celebrated historian Doctor William Borlase,” | following words: ** At St. Erth are the * Rolling Mills’ ead I also request that you will Ava" me all such 
who was responsible for Edwards's association with the | where blocks, or bars of copper are reduced into fit bo om may aie that to ehite und good from aati 
Cornish Copper Company, gives details of the origin of | sheets ; this is, without exception, the most interesting | ores, But I think it necessary to acquaint you with 
the company which suggest that this step was not mechanical exhibition in the county of Cornwall. The | the éemection with Mr. Edwards that you may not 
taken without etimate or consideration,” ax Gilbert | Hock of copper art beaten by hammer, wrought | lash with him in buying such Ores so aso injure my 
nga wake a : . $ “i Tai : : : interests. I likewise request you not to let Mr. Edwards 
with the Cornish Copper Company is not known ; | sheets of any thickness, by being heated by the rever- | know that I have wrote to you or ordered any such 
n fact, little is known of his early history other than | beration of flame, and then immediately applied | | ita) of you for it mav be of service to me if kept 
that he was born at Ludgvan in 1731. It may be that | between large iron rollers which are brought nearer |_| — ie : . F 
he was a relative of the Edwards who was a smith at | together after every operation, until the metallic sheet ‘eaieaa Recalts (To be continued.) 
Ludgvan-Les when Newcomen put up his great engine | is rendered sufficiently thin, it is then cut straight at ‘ 
there, about 1720, and who made screws that would | the edge by means of shears; which are also moved by y | 
draw up the blocks of granite forming the boiler at the | machinery, and which are sufficiently powerful, ,i 
(;wallon Mine, when the smiths on the job failed to required, to cut through a bar of copper of two inches i in 1 PRICES OF HoME-GROWN TIMBER.—In order to avoid 
lamp them together by “ lamb’s tails.” The smelting thickness ; the sheets as soon as they are removed | misconception, it has been pointed out that the prices of 
nd refining of copper ore in Cornwall, although spoken | from the furnace, are plunged into water in order to | home-grown timber in the Timber Control Orders are 
f in such a caustic manner by Gilbert in 1834, was | separate the oxide from their surface, which is put into | maximum prices. While, therefore, sellers may charge up 
ievertheless highly approved in 1772. In that year barrels, and returned to the smelting house; the | to these maximum prices, they have no right to insist on 








is printed “ An Address to the Gentlemen of the | largest rollers in these works are 18 inches in diameter, | them unless the buyer contracts to pay them. 
County of Cornwall on the Present State of f Mining in | and they are required to exert a power of 10 tons, in 
—_——— | order to reduce the copper into sheets used for Sheathing * Japanned bars were bars of copper dipped red-hot 





° eae aadeiinll at a meeting of the Newcomen | Ships: the largest hammer is 7 cwt.; from its spring, | into water to give the red colour found on bars imported 
Society, held at the Iron and Steel Institute, London, | it acquired 7 ewt. more, and it may be made to strike | from the East. 


“.W.1, on Wednesday, October 14, 1942. Abridged. | 120 times a minute; the noise of the whole machinery + These words are not clear in the MS. 

















Tue stitching together of light steel or other metal 
sheets by means of clenched staples as an alternative 
to other methods of fastening, such as riveting and 
spot-welding, has for some time received considerable 
attention in the United States and has been more 
recently employed to a notable extent in that country 
in aircraft construction. It must be understood that 
in this industry steel stitching is not recommended 
for primary structures, though it is stated to be suitable 
for some types of secondary structures. Its main 
employment is, however, in non-structural work, such 
as ammunition ducts, air and heating ducts, baffle 
plates, insulation and anti-vibration material, mould 
ings, cowling, fairings, ammunition boxes, ete. The 
technique will be demonstrated in Great Britain 
by the operation of a steel-stitching machine manu 
factured by Messrs. Bostitch, East Greenwich, Rhode 
Island, U.S.A., this machine having been imported, 
by agreement with the Ministry of Aircraft Production, 
by the makers’ British agents, Messrs. The Sheridan 
Machinery Company, Limited, 74, High-street, Rick 
mansworth, Hertfordshire 

The stitching machine may vary in detail, according 
to the particular operation usually carried out on it, 
but the general construction is the same for all the 
patterns. A vertical column with an expanded base is 
surmounted by a small platform carrying the driving 
motor. The stitching mechanism is situated at the end 
of a horizontal arm projecting from the top of the 
column, the driving shaft running through the arm and 
carrying, at the back of the column, a flywheel-pulley, 
transmission between which and the motor is by belt 
The stitching head is furnished with a reel of wire and 
feed and cutting mechanism. Below the main arm is 
1 removable one carrying an anvil at its end. In the 
standard machines the distance from the stitching 
point to the front of the column is either 15 in. or 25 in. ; 
thus, if a trunk or drum is stitched on a longitudinal 
seam, a total length of 4 ft. 2 in. can be handled by 
changing the work end for end half-way through the 
operation. The stitches are in the form of staples, the 
legs of which are clinched with their tips pressing 
tightly against the material, though the other part may 
be slightly bowed. This is the normal practice, but a 
flatter, tighter clinch can be obtained for jobs in which 
the staple legs must lie flat against the work. The 
stitching operation is controlled by a pedal, thus leaving 
both the operator’s hands free for manipulating the 
work. The normal arrangement is for the stitches to be 
put in continuously as long as the pedal is depressed, 
there being a sufficient automatic delayed action 
between individual stitches to allow for adjustment of 
the work. This action can be readily converted into a 
single trip movement when very precise location of the 
stitches is desired, each stitch then requiring one move 
ment of the pedal. 

The wire is of carbon steel and is stated to have a 
tensile strength of either 89 tons or 102 tons per square 
inch, or even higher, according to the requirements of 
the work. It is coated with a composition to resist 
corrosion, exposure to salt spray for 700 hours having 
proved harmless. Vibratory tests of stitched pieces 
have been run continuously for over 60 hours without 
the joint showing any signs of weakening. Similar 
pieces stitched with wire of a tensile strength ot 116 
tons per square inch have stood up to a direct pull of 
75 lb. per stitch without failure. It is not practicable 
to say exactly how thick any particular material 
may be for satisfactory stitching without actual tests 
on that material, but some indications may be given. 
Thus, cold-rolled steel sheets up to 0-070 in. thick have 
been stitched and very soft steels up to 0-116 in. 
Hard aluminium sheets up to 0-051 in. thick, making 
a total thickness of 0-102 in., have been stitched ; 
also two pieces of soft aluminium, each } in. thick, 
and two stainless-steel sheets having a total thickness 
of 0-060 in. The stitches can be put in either longitu- 
dinally parallel to the edge of the joint, in an analagous 
manner to the stitches of a domestic sewing-machine, 
or they can be put in transversely to the joint giving a 
ladder-like appearance, this involving, of course, a 
wider gap. As regards speed it is stated that, in 
certain cases where steel stitching has replaced rivet- 
ing or spot-welding, some 75 per cent. of the time 
previously required has been saved. The advantages 
claimed for stitching compared with other methods of 
fastening are that no holes are required to be punched 
or drilled and lined up; the fastenings have not to be 
inserted by hand, screwed up or riveted over, and no 
heat liable to distort the work is developed. The | 
method can be used to fasten other materials to metals. | 








AIR-MAIL CORRESPONDENCE FOR FALKLAND ISLANDS. | 
The Postmaster-General has announced that air-mail 
correspondence is now accepted for transmission by the 
existing air-mail services to Montevideo, Uruguay, from 
which port the correspondence is conveyed to the Falkland 


Islands by sea. 
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THE PARNALL POWER-OPERATED 
GUN TURRET. 


One of the features of British military aircraft which 
contributed most to their initial superiority over those 
of Germany was the power-operated gun turret. Its 
introduction was, in various ways, a perfectly natural 
development, resulting from the steady increase in 
operational speeds, and no doubt it would have been 
developed elsewhere even if British designers had not 
shown the way; but it provided the Royal Air Force 
with an additional offensive power that was invaluable 
in the early stages of the war, when the numerical 
strength of the Force was so much below that of its 
opponents. 

The course of development of power-operatcd turrets 
began some ten years ago, when a sharp upward trend 
in the speeds of aircraft focused increasing attention 
on all problems relating to drag. Captain A. Frazer- 
Nash, the well-known designer of small sports cars, 
and Captain E. G. Thompson, his co-director in the 
present firm of Messrs. Parnall Aircraft, Limited, 
realised that the manual operation of gun turrets was 
becoming too severe a strain, even for a strong man, 
and was rendering accuracy of aim unobtainable. The 
turret torque, with the gun trained on the beam, was 
harassing to the gunner from the first introduction of 
the Scarff ring mounting. Increased speeds soon raised 
the torque to 180 lb.-ft. or 200 Ib.-ft., with the prospect 
of even higher figures, and it was decided, therefore, 
to prepare designs for a power-operated turret so that 
accuracy of fire could be 


the requisite power and 
The design 


obtained under modern flying conditions. 











was first submitted to the authorities in the form of an 
isometric view and this, showing clearly the genera 
features and layout, soon aroused their interest. After 
various discussions with the Air Ministry, and con 
sideration of the various systems of operation available 
the decision was taken to adopt the hydraulic method 
The first Parnall turret, fitted to a ** Demon ”’ fighter 
is illustrated in Fig. 1, on this page, and a close-up 
view of the gun and mounting is given in Fig. 2. 

The basic principle was adopted from the outset that 
under the conditions of aerial gunnery, with its physica! 
and mental strain and the need for high-speed reactions 
finesse in the control of turret movements was of out 
standing importance. This is readily achieved by 
means of hydraulic operation, and it was found possibl: 
to adopt a form of control in which the movements wer 
so natural as to be almost instinctive. The accuracy of 
control is such that it is customary to demonstrate the 
turret action on the ground by attaching a pencil t 
the muzzle of the gun and writing with it. This form 
of control has been adopted since by other makers 
Fig. 4, opposite, shows the control handles, which have 
a two-way rocking action. , 

The elevation of the guns, being limited in extent 
permits the use of simple hydraulic rams. For tra 
versing, however, it is essential that the rotation 
the turret should be unlimited and, for this reason, 
rotary motor is employed for this purpose. The ficst 
design of hydraulic motor resembled a gear-type 0 
pump, but this possessed the inherent weakness 
leakage at low speeds. After an investigation wh 
covered multi-cylinder plunger and other types, th: 
multi-vane oi! motor was decided upon, and wa 
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tleveloped eventually into the six-vane type illustrated 
i Fig. 3, on this page. The resemblance to a vane-type 
imp, however, is merely general, the precision of 
anufacture and operation being far superior to that 
any such simple mechanism as the familiar suds 
imp. In a vane pump, the speed is high, pressures 
re usually low, and inter-cell leakage is of little 
mportance. The stator generally has a plain concen- 
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employed, it is desirable that the vanes should not 
have to slide during the pressure stroke, which means 
that the vane tips must move through an are concentric 
with the rotor spindle during this phase of their travel. 
It follows from this requirement that spring loading 
cannot be used to prevent the vane from sticking, as, 
at low speeds, when certainty of operation is of the 
utmost importance, there an almost complete 
absence of the centrifugal force that is so helpful in 
the high-speed pump. To control the radial sliding of 
the vanes, therefore, the inward-moving vane is caused 
to actuate the outward-sliding vane by means of 
light tappet rods, which, staggered for the three pairs 
of vanes, pass diametrically through the rotor. This 
feature governs the internal profile of the stator; 
first, there is the concentric are of the working stroke, 
and, on the opposite side, there is a concentric are of 
shorter radius, thus maintaining the constant internal 
diameter. These two ares are joined by a serpentine 
curve. Extreme accuracy is essential in grinding the 
cam profile of the stator bore, as each half of the cam 
ramp must be complementary to that on the opposite 
side to ensure that the length of the diameter is con- 
stant. It will be evident that the cam profile is of 
basic importance and, as soon as the design was 
stabilised, Messrs. Parnal] Aircraft designed and con- 
structed their own boring and grinding machines for 
finishing the stator bore, a feature of which is the 
oscillation of the work-carrying head instead of the 
grinding head, so that the latter, with its high-speed 
wheel, has the greatest possible rigidity. 

Much experiment was necessary in the development 
of certain details, such as the shaping of the blade tips 
to obtain the best sealing effect under line-contact 
conditions, and the hydraulic balancing of the vanes ; 
but eventually the design was so stabilised for pro- 
duction that practically no further modifications have 
been necessary in spite of the heavier duties subse- 
quently imposed upon the mechanism; for example, 
turret torques, at the outbreak of the war, were already 

| twice the 1932 figure. The vane motor is remarkably 
flexible in its performance, giving an accurate and 
smooth action over a speed range from zero to 1,000 
r.p.m., and it is considered that, in its prefent state of 
perfection, the motor should have a wide field of peace- 
time uses. It has other war-time applications, but the 
details of these are still confidential. As now made, 
| we understand, the motor has operated satisfactorily 
| at pressures up to 1,500 Ib. per square inch, and higher 
| pressures are feasible should the occasion arise to 
| employ them. 
| The remaining illustrations show, in Fig. 5, on this 
| page, a four-gun tail turret, designed for a Short Sun- 
| derland flying boat, with the cupola removed; Fig. 6, 
on page 370, a radiograph of an early design of valve 
| box; and Fig. 7, a turret cupola undergoing a loading 
* | test. The wires appearingin Fig. 6 arein the core, which 
| was not removed before the exposure. Fig. 8, on page 
370, illustrates a milling machine for cutting the teeth of 


is 


tric bere, and the vanes are spring-loaded so as to| the turret gear-rings; one of a number of machines 


follow the contour of the eccentric casing wall with | 
In a vane- 


which the vanes must maintain contact. 


devised and built by Messrs. Parnall] Aircraft, Limited, 
under the managing directorship of Mr. H. W. Healy, 


type oil motor, however, the pressures are fairly high, | to provide the accuracy essential to the proper func- 
the speed may be quite low at times, and a high degree | tioning of the turret mechanism, without requiring the 


ofaccuracyisessential in both design and workmanship. 


services of highly skilled operators. It is stated, in 


As an instance of the design problems encountered, | fact, that many of the high-precision parts are being 
it may be mentioned that, because of the pressure ' produced by women, 
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INDUSTRIAL WAR 


EFFORT. 


Most industries in India are participating directly 
or indirectly in activities connected with war produc- 
tion and the gradual expansion of-the war effort may 
be judged from the fact that whereas orders for equip- 
ment for the Services, to the value of 62,250,000/., 
were executed in the first year ofthe war, the orders 
now being placed have a value of nearly 15,000,000/. 
a month. The output of munitions far exceeds that 
prevailing in pre-war times, and official figures issued 
recently show that the production of rifles is six times 
as high as it was before the outbreak of hostilities ; that 
of machine guns is eight times; that of bayonets 10 
times; that of ammunition for guns 24 times and that 
of guns and gun carriages 9 times. High explosives, 
such as T.N.T., are being manufactured in India for the 
first time, and large plants have been erected for the 
production of toluene, acetone, kieselguhr, mineral jelly 
and various acids. De-toluated benzol, obtained from 
the toluene industry, is being used as a solvent in pro- 
cessing rubber in place of solvent oil previously obtained 
from India’s oilfields. The new technique conserves the 
supplies of mineral oil and has led to increases in the 
production of aviation spirit. New uses for coco-nut 
oil, as a substitute for sperm o/], in certain operations 
connected with munitions manufacture, have also been 
found. Additional equipment and intensive training 
ire turning out a new body of technicians, steel workers, 
machine-tool operators, engineers, chemists and other 
trained personnel. In addition to the men sent to the 
United Kingdom under the Bevin training scheme, 
39,000 trainees have so far been enrolled under the 
Technical Training Scheme. 

India has now undertaken the manufacture of alloy 
steels, and ferro-silicon is being produced in one works 
in sufficient quantity to satisfy eventually at least half 
the requirements of the country. Moreover, the pro- 
duction of aluminium in India is shortly to begin on a 
scale which is expected to enable the country ultimately 
to meet her entire requirements of this metal. The 
capacity of the textile industry has been considerably 
increased and the Government harness and saddlery 
factory has increased its working staff from 2,000 to 
15,000 men. In addition, some 700 contractors employ 
about 34,000 men and the combined output is valued 
at approximately 15,000,000/. per annum. The pro- 


INDIA’S 


duction of army boots in India has been increased 


from 1} million pairs in 1941 to a present annual output 
of 4 million pairs. The output of timber has risen 
from 242,000 tons in 1940-41 to 396,000 tons in 1941-42, 
and is expected to reach 500,000 tons in 1942-43. The 
capacity of a steel-plate rolling mill, which supplies 
all the plates required for shipbu.lding repairs and also 
bullet-proof and other armour plate, 1s to be increased 
by from 25 per cent. to 50 per cent. Well over 30,000 
men are employed in the various shipbuilding and 
repairing yards in India. 








SeELF-LOCKING NwutTs.—Messrs. Sim 
Limited, West-road, Brent 
us that registration of the trade 
mark, “‘ Simmonds,’ has now been granted to them in 
respect of self-locking nuts. An illustrated description 
of the firm’s Speed Nut will be found on page 366 of the 
148th volume of ENGINEERING (1939). 


** SIMMONDs ”" 


monds Aerocessories, Great 


ford, London, advise 


ELECTRIC LOCOMOTIVES FOR SOUTH AFRICA.—An order 
has been placed with Messrs. Metropolitan-Vickers Elec- 
trical Export Company, Limited, for ten four-axle, 
double-bogie, 1,200-h.p. electric locomotives for main-line 
service in Natal. These locomotives, which are operated 
by direct current at 3,000 volts, are similar in all respects 


with those previously delivered to the South African 
tailways, apd bring the total number supplied to 
the undertaking, by Messrs. Metropolitan-Vickers, to 
174. The mechanical parts of the locomotives will be 


made by Messrs. Beyer, Peacock and Company, Limited, 
acting as sub-contractors 


CIVIL ENGINEERS THE BUILDING INDUSTRY.—A 
third discussion meeting on ** The Contribution of Science 
and of Research to the Building Industry ; the Education 
and Training of Young»Men Entering the Industry ; and 


AND 


the Part to be Played by the Universities and the Tech- 
nical Schools ” will be held at the Institution of Civil 
Engineers, Great George-street, Westminster, London, 
S.W.1, at 2.30 p.m., on Tuesday, November 10. Sir 
Edward Appleton, K.C.B., M.A., D.Se., is to be the 
principal speaker, and other speakers will include Mr. 


T. P. Bennett, C.B.E., F.R.1.B.A., 
Ministry of Works and Planning; Professor J. D. 
Bernal, M.A., F.R.S.; Mr. E. L. Bird, A.R.I.B.A.; 
Mr. F. E. Drury, M.Se.Tech., Principal, L.C.C. School of 
Building; Dr. W. H. Glanville, M.Inst.C.E.; Professor | 
C. E. Inglis, 0.B.E., M.A., F.R.S.; Mr. Alister Mac- 
E. Straddling, C.B., M.C., 


Director of Works, 


Donald, F.R.1.B.A., and Dr. R 
M.Inst.¢ 


.E. 











ENGINEERING. 


INSTITUTION ELECTIONS. 


j INSTITUTION OF CIVIL ENGINEERS. 
issociate Member to Member.—Stanley Brassey- 
Edwards, B.Eng. (L’pool), Gerrards Cross, Bucks. ; 


John Donald Jameson Saner, M.C., Birkenhead ; John 


Gall Smith, B.Sc. (Glas.), Ardrossan, Ayrshire. 
INSTITUTION OF STRUCTURAL ENGINEERS. 
Member.—Geottrey Walter Andrews, Sut- 
ton, Surrey; Donald Anderson Ball, Swanwick, near 
Derby; Reginald Walter Bishop, South Kenton, 
Middx.; Thomas Godfrey Brooke, Purley, Surrey ; 
Arthur Francis Butters, Middlesbrough; Eric Butter- 
worth, Melksham, Wilts.; Cecil John Catchpole, New 
Malden, Surrey; Edris Emms, Bedford; John Des- 
mond Scale Evans, South Harrow, Middx.; Haydn 
Feather, Stafford; Robert Heselton, Middlesbrough ; 
Charles Edward Hicks, Portsmouth; Thomas Kane, 
Garrowhill, near Glasgow ; Maxmillian Kasriel, 
Derby; Richard King, London; Alan William David 
Marshall, Epsom, Surrey; Alexander Mason, Edin- 
burgh ; Minoo Rustomji Mistry, Jodhpur, Rajputana, 
India; Harry Heywood Partington, Chippenham, 
Wilts.; Minochar Jehamgirji Patel, Dhobi Talao, 
Bombay ; William Harrower Sneddon, Glasgow ; John 
Thomas Stevens, Halifax; Percy William Tanner, 
Petts Wood, Orpington, Kent; Sadanand Ganpat 
Telang, Quetta, India; John Samuel Tooke, London ; 
Sydney Herbert Warren, Harrow, Middx.; Alfred 
Ronald Weaver, Liverpool; Ernest Charles White, 
Tolworth, Surrey; Joseph Whitten, Monkseaton, 
Northumberland ; Randal Herbert Wood, Penn, Wol- 
verhampton ; Ernest Wrigley, Leeds; Wilfred Charles 

Tyler, West Bromwich, Staffs 

Graduate to Member. Robert 
Norman Barlow, Reading; John Bennett, Liverpool ; 
Harry Albert Cadwell, London; James Edward 
Charles Farebrother, East Molesey, Surrey; Arthur 
William Fletcher, Bromsgrove, Wores.; John Cedric 
Johnson, London; George Baxter Lambert, Middles- 
brough; Alexander James Michie, Ashford, Middx. ; 
Albert Reginald Milloy, Bridgend, Glam. ; Colin Kelsey 
Peter, Port Talbot, Glam.; Leonard Harrison Roxby, 
Whitehaven, Cumberland; Thomas Raymond Tighe, 
tedear, Yorks.; Joseph Ward, Dudley, Worcs. ; 
Daniel Thomas Williams, Exeter; Robert Arthur 
Williams, Penn, Wolverhampton. 

Student to Associate Member.—William John Irwin, 
Northfleet, Kent. 

INSTITUTE OF 
W. P. Allen, M.C., West Hartlepool ; 
G. C. Bonner, Buenos Aires ; Sir Alan Cobham, K.B.E., 
A.F.C., Malvern ; W. J. Crosland-Taylor, M.C., Chester; 
E. de B. Elphick, Madras; F. W. Lampitt, London ; 
W. F. Mallender, London; J. Morton, Coventry ; 
J. N. Peck, M.C., London; J. F. Roberts, Manchester ; 
A. E. Sewell, London: K. Sharrock, Liverpool ; Cc. 


Associate 


Associate George 


TRANSPORT. 


Member. 


Smith, London; G. H. Stonehewer, Sheffield. 
Associate Member—D. H. Baden, Swindon; M. 
Brown, Belfast; H. J. Jones, Prescot, Lancs; R. C. 


Moore, 
Tyne ; 


Liverpool ; F. A. Orrell, 
H. T. Williams, M.C., Chester. 


Newcastle-upon- 
INSTITUTE OF MARINE ENGINEERS. 
Member.—George Colthorpe Cassels, Roker, Sunder- 
land; Herbert Charles Hall, Stanmore, Middx. ; 
Richard Cecil Petter, Loughborough. 
Associate to Member.—Alfred George Dobbs, Monk- 
seaton ; Rees Whitney Price, Newport, Mon. 








BOOKS RECEIVED. 


Manchester Association of Engineers. Transactions. 
1941-42. Edited by J. BoLTon, Assistant 
St. John-street Chambers, Deansgate, 
Offices of the 


The 
Session 
Secretary. 


Manchester, 3: Association. 


Boiler Plant Technology. By R. L. BATLEY and E. G. 
BARBER. London: Sir Isaac Pitman and Sons, 
Limited. [Price 15s. net.) 

Department of Scientific and Industrial Research. The 


National Physical The Technique of 


Calibrating Platinum Thermocouples for Use in Liquid 


Laboratory. 


Steel. London: H.M. Stationery Office. [Price 2d. 
net.| 

United States National Bureau of Standards. Report 
BMS 83. Strength of Sleeve Joints in Copper Tubing 
Made with Various Lead-Base Solders. By A. R. 
MAUPIN and W. H. SWANGER. Washington: Super- 


intendent of 


Documents [Price 10 cents.) 

Physics and Philosophy. By 31n JAMES JEANS. London: 
Cambridge University Press. [Price 8s. 6d. net. 

The Post-War Home. A Series of Lectures on Its Interior 
and Equipment. Published for The Royal Society 
of Arts. London: “ The Studio ” Limited. 
2s. 6d. net. 

Temperature Control. By A. J. 


Chapman and Hall, Limited. 


[Price 


ANSLEY. London : 
Price 13s. 6d. net. 





Nov. 6, 1942. 


PERSONAL. 


Mr. JounN URQUHART 
man of the Farnham 
Farnham, Surrey, in succession to Mr. 
M.B.E.. J.P., 

Mr. W. J. 
the British Motor and Sailing Ship Owners’ 
Mr. W. A. WILSON 
succession to Mr. A. 
representative, 


been elected deputy air 
Electricity Cor in 
W. L. 


has 
Gas and 
STEN N 
who has retired. 

EVERARD has been re-elected chairn 
Asso . aoe 
been elected vice-chairn 
ANDERSON. Mr. Wilson was re 
for the 
Emergency 


has 


appointed south coast, o ‘ hit 


Coasting Tramp Section Committec the Fed 
Chamber of Shipping. 

Mr. A. W. Kipp was handed the Gold Medal 
Association of Mining Electrical and Mechanical 
neers, and the Association and South Wales bran 
prize, of a value of 10/1. 10s., at a recent meeting « 
branch in Cardiff. The awards were in 
Kidd’s paper “* Considerations Regarding the Layo 
Colliery Electrical Systems.” 

Mr. D. G. McoGarey, B.Sc. (Eng.), A.M.Inst.C.F 
been awarded the prize of 25 guineas in the “* Ingen 
Competition ” of the dnstitution of Civil Engineer 
1942. Mr. MeGarey’s paper, entitled “ Emerg: 
Repairs to Weedon Embankment on the Grand Junct 
Canal,”’ will be published in a forthcoming issue of 
Journal of the Institution. 


respect of M mS 


CHier REGIONAL Fire Orricer T. A. VARLEY, 0.1 pe 
as President of the Institution of | 

Engineers at the annual general meeting of the I: ihe 
tution held recently in London. 

Mr. C. B. Dicksee has been awarded the Crom) 
Medal of the Institution of Automobile Engineers for 
1941-42, 
pression-Ignition 
the Luton 
uate’s 


was installed 


for his paper “* Supercharging the 

Engine.” Mr. F. H. BOTHAMLE) 
been awarded the 
prize, of a value of 81. for his 
Plants in Prospect—-A Twenty Years’ 
first prize was not awarded. 


session 


second gra eu 
“ Po 


Prophecy.” 7 


branch, has 


paper 


Sin THomMas Gorpox, who has been Australian re; 


sentative in the British Ministry of War Transp 
since 1939, has been appointed Director of Shipping 
Australia. We understand that Sir Thomas is 


relinquishing his position in the Ministry of War Tran- 


port. 
th 
Messrs. Richarp .THOMAS AND Company, Limit: a 
have announced that, by mutual agreement, Mr. H. | wi 
AYTON has relinquished his positions as assistant mani. on 
ing director and director of the company. — 
Messrs. J. H. FENNER AND COMPANY, LIMIT! ha 
Heckmondwike, Yorkshire, have opened a new bran th 
office at 16, Westfield-street, Cardiff (Telephone : Cardit st 
2201). This will serve the counties of Monmout ‘ 


Glamorgan, Carmarthen, Pembroke, Radnor, Brecknock 
Cardigan and Hereford. The new office will be in charg 
of Mr. NEVILLE D) Jones TT 
Mr. Cuivers, A.M.Inst.T., of Messrs. Chiv 

and Limited, Cambridge, been appoint« v 
honorary corresponding the Institute of 
Transport for the Eastern Area. Mr. J . 
O’ Leary, A.M.Inst.T., of the Great Southern Railway- 
has been appointed to a similar position for Eire. 

Warwickshir 
appoint 





Ss. OD 
has 


of 
Counties 


Sons, 


mem ber 


Messrs. Macrome, Limirep, Alcester, 
inform that Mr. A. E. Urron 
works manager at their No. 2 factory, in which producticor ; 
will be starting shortly. 

Mr. J. B. Dawson, District Engineer. 
North Eastern Railway, Sheffield, 
Parliamentary and Surveying Assistant to the Engines 


us has been 


London «an 


has been appoint« 


Southern Area 








ror Women tx Inpustry.—The address t 
Messrs. Eatoughs, Limited, who, as stated on page 3.54 

ante, are now producing clogs for women in industry, wa- . 
given in the matter furnished to us as East Shilton. We: 

are now informed that this was an error and that th 

firm’s address is Ear! Shilton, Leicestershire. 


CLOGS 


INSTITUTION OF ELECTRICAL ENGINEERS.—The fir-! 
meeting of the 1942-43 session of the London Student- 
section of the Institution of Electrical Engineers was he! 
on Monday, October 5. It took the form of a “ Brair 
Trust " meeting, the members of the trust being author 
ties on various subjects from the senior sections of t! 
Institution. The meeting proved entirely successful an 
the attendance of 185 was the largest since 1955. 

THE INSTITUTION OF CHEMICAL ENGINEERS.-——Arrang 
ments for holding the associate-membership examinatio 
of the Institution of Chemical Engineers in 1943 hav 
now been completed and particulars, application form- 
and copies of a memorandum entitled “‘ The Training © 
a Chemical Engineer "’ may be obtained from the honorar 


registrar of the Institution, 56, Victoria-street, West 
minster, London, 3.W.1. The application forms, dul 
completed, should be returned not later than Decen 


ber 21. 
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NOTES FROM THE SOUTH-WEST. | 


CarRpiIFr, Wednesday. 
The Welsh Coal Trade. 


Allegations that colliery com- | 


| the war industries now absorb almost the whole of the 


pan were interfering with decisions reached by the | 
yit-production committees, and in some instances were 
vet x them, were made at a meeting of the executive 
council of the South Wales Miners’ Federation last week 
which decided to bring the matter to the notice of the 
Regional Controller and to put a concrete case before 
him for investigation. Unless the practice ceases, the 
Federation decided to call upon the Mineworkers’ 

Great Britain to demand that colliery 


Federation of 
' wers be freed so that they would be outside the 
ol of the colliery companies and would be directed 
he Regional Controller. 
rotest against the inadequacy of the provisions for 
meals at the South Wales Collieries. Mr. Arthur 
Horner, president of the Federation, told the meeting 
t! he had seen, in Yorkshire, arrangements for meals 
n advance of anything provided in South Wales. The | 
n-coal market continued to present a very firm 
throughout the week. The amount of business 
could 


e Was a steady demand in both the home and foreign | 


Generally speaking, collieries were engaged 


~ecTlons. 


The Council also decided | 


be handled remained very small, although | 
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NOTES FROM CLEVELAND AND | 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The market continues strong and | 
buyers are anxious to do business, but transactions are 
few as conditions practically preclude the sale of iron | 
and steel to the ordinary commercial undertakings, as 


y Priority buyers have placed 
heavy orders and manufacturers of some commodities | 
are unable to accept further contracts for supply within 
the present delivery allocation period. 


Cleveland Iron Trade.—There is still only a limited 
demand for ordinary foundry pig iron. The small make 
of local brands, however, is still insufficient for current 
needs and North-East coast founders are largely depen- 
dent on supplies from the Midlands. Merchants are able 
to offer substantial parcels of the latter and are urging 
consumers to accumulate stocks. 


extremely heavy output. 


Basic Iron.—The position regarding basic iron shows 
no change.° 
Hematite.—Consumers of hematite are still experi- | 
encing difficulty in obtaining acquisition licences. Con- | 


| Western 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 


| 
column shall reach the Editor not later than Tuesday 


morning in the week- preceding the date of the meeting. 


INSTITUTION OF MECHANICAL ENGINEERS.—.North- 
Branch: Saturday, November 7, 2.30 p.m., 
Engineers’ Club, Manchester. Meeting in conjunction 
with the Manufacture Group. Discussion on “ Welding,” 
to be opened by Dr. R. W. Bailey and Mr. J. A. Dorratt. 
South Wales Branch ? Wednesday, November 11, 3 p.m., 
Mackworth Hotel, Swansea. Discussion on ‘‘ The Econo- 
mical Use of Coal in Industry,” to be opened by Mr. 
G. E. Hider. Scottish Branch : Thursday, November 12, 
7.30 p.m., Royal Technical College, Glasgow. Presiden- 
tial Address: “‘ Boilers: Past and Present,’’ by Colonel 
8. J. Thompson. Institution: Friday, November 15, 
5.30 p.m., Storey’s-gate, St. James’s Park, 8.W.1. In- 
formal Meeting. North-Western Branch : Saturday, Nov- 
ember 14, 2.30 p.m., Engineers’ Club, Manchester. 
Thomas Hawksley Lecture. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Eastern Centre : Monday, November 9, 6.15 p.m., Neville 
Hall, Newcastle-upon-Tyne. “‘ The Soot Blower,”’ by Mr. 


st to full capacity in maintaining deliveries to the ; siderable quantities of low-phosphorus and refined iron | R. J. Glinn. Scottish Centre : Tuesday, November 10, 6.15 


ghly placed priority users and there seemed little pros-| are being used instead of hematite and consumers are 


pect 


of supplies becoming more readily available to 
dinary industrial users, or for export, for some months 


‘head. Best large descriptions were steadily taken up and 


he demand for the sized kinds was actively maintained | 


could not be easily met. Bituminous small sorts 

ere in active request, but were extremely scarce and 

imanded high prices. The best dry steam smalls 

were aetive and firm, but the inferiors were again in slow 

equest and dull. Cokes and patent fuel were active 
the inland trade. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

lron and Steel.—Sufficient time has now elapsed to 
gauge the effect of the fuel-economy campaign which 
has been cenducted throughout the staple industries of 
area. Returns received by the directors of the 
firms are very encouraging. They show that, 
without injury to output, savings ranging from 7 per 
cent. to 10 per cent. have been recorded, and that all 
~ections, from the heaviest fuel consumers to the lightest, 
have participated. The general conclusion seems to be 
that, apart from any special economy measures, a con- 
stant and close supervision, with economy as its object, is 
i valuable factor in securing the desired end. Through- 
ut the basic industries, great efforts are being made to 


this 


large 





| 
| 





increase production and underlying them is a feeling of | 


quiet confidence, coupled with pride in past achieve- 
Though standardisation has made appreciable 
and many redundant have been 
eliminated, the range of steel and engineering products 
= wider, and their gross value higher than at any pre- 
eding period. Though their responsibilities are heavy, 
mployers feel that they are fortunate in being occupied 
in the basic trades, and in knowing that their maximum 
outputs are needed. Subject to transport restrictions, 
distributors of iron and steel scrap are busily engaged. 
Large stocks and dumps are in evidence, not only in 
this district, but in many other parts of the country, 
vut according to merchants all this material will be 
required in due course ; indeed, the demand, particularly 
for the heavier grades, is as insistent as ever. The pro- 
duction of ingots is maintained at a high level, and 
heavy demands are being made on producers of finished 
iron. To meet larger commitments, re-rollers are drawing 
to a certain extent on imported material. There is no 
lifticulty in satisfying an increased demand for structural 
The pressure for supplies of steel plates is un- 
diminished, as many essential demands have to be 
omplied with after the first call of shipbuilders has been 
net. Immediate uses are found for virtually the whole 
utput of crucible and electric-furnace steels. Great 
tivity has to be recorded in the manufacture of iron- 
vorks and steelworks plant, wagon and locomotive 
-upplies, and mining machinery and equipment. 

South Yorkshire Coal Trade.—Mining industry repre- 
~entatives have returned from the London conference 
letermined to do their utmost to increase production. 


ments, 


progress processes 


steel. 


| 
} 


| 


| the frequent changing of rolls, outputs are perhaps not | ; As A 
| Propelling Machinery Adapted to War Conditions,” by 








The outcome is awaited with the greatest interest, as 
there is every indication that the rising curve of demand 
~ likely to be continued. Although more open-cast fuel 
+ available, there is no reduction in the demand for 
-team-raising coal. Deliveries to the railways and the 
eavy industries obviously account for a large part of | 


the output, but export business is greatly restricted. | the Scottish pig-iron trade and 


Slacks and washed fuels are active media. There is 


ather more business passing in gas coke and coke nuts: 
stocks are being increased for central-heating purposes. 
The house-coal trade appears to be settling down to the 
ew allocation system, and co-operation between factors 


nd merchants is overcoming the initial difficulties. 





becoming more accustomed to the change. Hematite 
producers, however, are still able to meet essential 
requirements. 


Blast-Furnace Coke.—The heavy consumption of 
Durham blast-furnace coke does not fully absorb the 
present supply, but holders of disposable tonnage have 
extensive delivery obligations and are not pressing sales. 


Manufactured Iron and Steel.—The re-rollers are very 
busily employed and are receiving supplies of semi- | 
finished products which are sufficient for the current | 
requirements, but are calling for maximum deliveries of | 
steel semies to replenish their depleted stocks. Manu-| 
factured-iron firms have good orders in hand. All 
descriptions of steel are in brisk demand and producers | 





of most commodities have sufficient orders to keep the | 
plants actively engaged to the end of the year. Speci- | 
fications for shipbuilding requisites are receiving priority 
attention and the deliveries of plates include heavy 
parcels of material for the construction of boilers, wagons 
and locomotives. The demand for special and alloy 
steels necessitates still further increases in the production 
of these materials. Sheets, structural steel, colliery 
equipment, heavy rails and railway chairs are in strong 
demand. 





Scrap.—There is more activity in the scrap market, 


. | 
the demand being greatest for good heavy melting steel. 





| p.m., Royal Technical College, Glasgow, C.1. 


| the Chemical Engineering Group 


* Open- 
Hearth versus Electric Furnaces in Steelworks,” by 
Messrs. H. A. Sieveking and J. A. Davies. Transmission 
Section: Wednesday, November 11, 5.30 p.m., Savoy- 
place, Victoria-embankment, W.C.2. Discussion on 
“ Technical Implications of the Scott Report as Applied 
to Electricity Supply,”” to be opened by Mr. J. A. Sumner. 
Installations Section : Thursday, November 12, 5.30 p.m.. 
Savoy-place, Victoria-embankment, W.C.2. ‘“‘ Voltage 
Surges Caused by Contactor Coils,” by Messrs. J. R. 
Taylor and C. E. Randall. North-Western Students’ 
Section : Saturday, November 14, 2.30 p.m., Engineers’ 
Club, Manchester. “ Electricity Applied to Coal-Face 
Mining Machinery,”’ by Mr. D. H. Coles. 

INSTITUTION OF THE RUBBER INDUsSTRY.—London 


| Section: Monday, November 9, 6.30 p.m., Caxton Hall, 


Westminster, S.W.1. ‘‘ Wild Rubber of Tropical Africa,” 


by Mr. G. Martin. 


BRADFORD ENGINEERING SocreTy.—Monday, Novem- 
ber 9, 6.45 p.m., Technical College, Bradford. ‘* Steam 
Traps and Trapping,” by Mr. F. Blezzard. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Novem- 
ber 10, 2.30 p.m., Great George-street, Westminster, 
S.W.1. Third Discussion Meeting on * Civil Engineer- 
and the Building Industry.” 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
November 10, 2.30 p.m., Geological Society’s Rooms, 
Burlington House, Piccadilly, W.1. Joint Meeting with 
of THE SOCIETY OF 


| CHEMICAL INDUSTRY. “ A New Method of Graphical Repre- 


NOTES FROM ‘THE NORTH. 


GLasGow, Wednesday. 


| 
Scottish Steel Trade.—All the Scottish steel works are | 
exceedingly busy on orders of the highest priority. | 
Plates of all descriptions are urgently required, but with | 
as high as might be desired, although endeavours are 
being made to speed up production. Ship plates are in | 
particularly strong demand but delivery dates are tending 
to lengthen. Boilermakers and engineers are pressing | 
for deliveries and the demand for special and alloy steels 
is greater than ever. There is a great demand for light 
plates and sheets; the black-steel sheet makers have 
exceptionally heavy orders in hand. Fairly good | 
supplies of heavy steel scrap have lately been coming 
forward. Prices are steady and are as follows :—Boiler 
plates, 171. 12s. 6d. per ton ; ship plates, 161. 3s. per ton ; | 
sections, 151. 8s. per ton; medium plates, 4 in. and 
thicker, rolled in sheet mills, 211. 15s. per ton; black- | 
stee} sheets, No. 24 gauge, 221. 15s. per ton; and gal- | 
vanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. per | 
ton, all for home delivery. | 
Malleable-Iron Trade.—Conditions in the West of 
Scotland malieable-iron trade have not changed. Makers | 
are fairly well employed but most of the works could deal 
with a larger demand. 


The re-rollers of steel bars are | 
experiencing a fair demand but are not exceptionally | 
busy. Supplies of raw materials are ample for all | 
requirements. The following are the current quota- | 
tions :—Crown bars, 151. 12s. 6d. per ton; No. 3 bars, | 
131. 12s. 6d. per ton; No. 4 bars, 131. 17s. 6d. per ton ; 
and re-rolled steel bars, 17/. 15s. per ton, all for home | 
delivery. | 

Scottish Pig-Iron Trade.—Much activity continues in 
makers are finding it | 
difficult to meet the urgent demands for both hematite | 
and basic irons. To-day’s market quotations are as 
follows :—Hematite, 61. 18s. 6d. per ton, and basic iron, 
61. 0s. 6d. per ton, both delivered at the steel works ; | 
foundry iron, No. 1, 6l. 5s. 6d. per ton, and No. 3, 61. 3s. 





' per ton, both on trucks at makers’ yards. | 





| sentation and Its Application to Vapour-Liquid Equi- 


libria,’”” by Mr. A. L. Bloomfield. 
ILLUMINATING ENGINEERING 
November 10, 5 p.m., 2, Savoy-hill, W.C.2. 
of Docks,” by Mr. T. Nisbet. 
INSTITUTE OF MARINE ENGINEERS.—Tuesday, Novem- 
ber 10, 5.30 p.m., Minories, E.C.3. ‘‘ Cargo Ships and 


Society.—Tuesday, 
** Lighting 


Mr. W. 8. Burn. 
INSTITUTE OF WELDING.—Scoftish Branch : 
November 10, 5.45 p.m., 120, Union-street, 


Tuesday, 
Glasgow. 


| Joint Meeting with the Scottish Branch of THe INsTITU- 
| TION OF STRUCTURAL ENGINEERS. 
| ing in the Americas.” 


Discussion on ‘‘ Weld- 


NEWCOMEN Socrety.—Wednesday, November 11, 
2.30 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, St. James’s Park, S.W.1. Annual General Meeting. 
“ Suffolk Windmills. Part II. Tower Mills,”’ by Mr. Rex 
Wailes. ; 

INSTITUTE OF FUEL.—Thursday, November 12, 2.30 
p.m., Connaught Rooms, Great Queen-street, W.C.2. 
“ Provision of Smokeless Fuel for Post-War Reconstruc- 
tion,” by Dr. G. E. Foxwell. Midland Branch: Satur- 
day, November 14, 2.30 p.m., Grand Hotel, Birmingham. 
Discussion on ‘“‘ The Battle of Fuel in Industry,”’ to be 
opened by Dr. E. W. Smith. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Novem- 
ner 13, 6 p.m., 39, Victoria-street, S.W.1. Annual 
General Meeting. 

NORTH-EAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, November 13, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘‘ The Watertight Sub- 
Division of Merchant Ships,”’ by Mr. W. Muckle. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, November 14, 2 p.m., Magnet House, Kings- 
way, W.C.2. “ Infra-Red Heating for Industrial Applica- 
tions,” by Mr. F. E. Rowland. 

INSTITUTION OF PRODUCTION ENGINEERS.—VYVorkshire 
Section: Saturday, November 14, 2.30 p.m., Great 
Northern Hotel, Leeds. Discussion on “* The Young 
Production Engineer,”’ to be opened by Mr. J. D. Scaife. 











MESSRS. 


PARNALL 





HYDRAULICALLY-OPERATED AIRCRAFT GUN-TURRETS. 


LONDON. 


AIRCRAFT, LIMITED, 


(For Description see page 366.) 








Fic. 6. 


HOT-AIR HAND DRIER. 


[HE requirements of the Factories Act, 1937, which 
became operative on July 1, 1939, cover the provision 
of suitable facilities for employed persons to wash 
themselves on the works premises, the supply of clean 
towels or other effective means for drying being 
included. Under present conditions towels are expensive 
ind are not easy to obtain in quantity, but an effective 
substitute is the electric hot-air hand drier since it is 
the hands that require most frequent cleansing in a 
works. In this apparatus, which is manufactured by 
Messrs. Air Conditioning and Engineering, Limited, 
Bredbury, Cheshire, drying is effected by holding the 
wet hands in a stream of hot air, the rate of flow and 
temperature of the air being such that the hands are 
thoroughly dried in about 30 seconds. 

The equipment comprises a power unit enclosed in 
1 metal cabinet and connected to a hot-air trunk sup 
ported at a convenient height on pedestals. Ports are 
provided in the sides of the trunk and the hands are 
thrust through the ports into the air stream inside 
the trunk. The power unit consists of a sheet steel 

abinet measuring 2 ft. 6 in. by 2 ft. 4 in. in plan and 
+ ft. high and containing a motor-driven fan and an 
The motor is of | h.p. and the fan is 
sttached to an extension of the motor spindle. The 
heater is rated at 20 kW and operates at a black heat 
in order to ensure long life and freedom from trouble. 
Che resistance is of the ribbon type, wound edgeways 


electric heater 


n one plane, this construction eliminating hot spots 
with consequent risk of breakdown. The motor and 
heater circuits are controlled by contactors electrically 
nterlocked to start up the motor before the heater. 
The trunk is also of steel and is normally made in 
sections, 6 ft. long, each section being provided with 
three pairs of circular port holes on each side, the ports 
on one side being staggered relatively to those on the 
‘ther. The ports are covered internally with leather 
flaps to prevent air leakage when they are not in 
use The trunk is open-ended for the discharge of 
the moisture-laden air. The equipment may include 
either two lengths or three lengths of trunk, and the 
two-length equipment provides drying accommoda- 
tion for twelve pairs of hands at a time. The sections 
an be arranged in a straight line or angled in plan to 





suit the accommodation available. 
white cellulose enamel. The trunk is insulated 
electrically from the cabinet, the door of which is 
normally kept locked. 


in 




















Fic. 8. 


They are finished 


The start and stop push buttons 


are carefully insulated and are situated on the side of 
the cabinet just below the trunk. Pressure on thi 
starting button starts up the motor only, the heater 
being switched on automatically. 
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ENGINEFRING. 
Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 
[TELEGRAPHIC “ ENGINEERING,” LESQUARE 
\DDRESS LONDON. 
TeLeErPHONE NumBER—TEMPLE BAR 3663 (2 lines). 











SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
t the following rates, for twelve months (or for six 
r three months, pro rata), payable in advance : 


For the United Kingdom £3 5 0 
For Canada 
Thin paper copies £218 6 
Thick paper copies $s 3 0 
For all other places abroad 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publishe:, together with 
the agent’s name and address. 

When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 

The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
me inch. If use is made of a box No., the extra charge 
s ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
lisplayed advertisements on the wrapper and on the 
nside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
olumns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Friday morning, otherwise they will be 
taken as correct. The i will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 


All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed *‘ The National Provincial 
Bank, Limited, Charing Cross Branch.’ Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


TEMPORARY ADDRESS. 


For the duration of hostilities, 
the Editorial and Publishing 
business of this Journal is 
being conducted from 18 and 
20, Compton Road, Hayes, 
Middlesex. The Telephone 
Number of the Editorial 
Department is Hayes 1730 








and that of the Publishing 

Department, Hayes 1723. The 

Bedford Street Offices are 

open on Fridays only, between 

10 a.m. and 5 p.m., for the dis- 

tribution of the current issue 
and for retail sales. 





| : 
| that accidents in factories cause from 20,000 to 











| Covsawes. — 30,000 workers to be constantly off work, with a 
| Surge Propagation.—V. (Jllus.) 361 | loss of over 50 million man-hours per month. 
Literature.—The Principles of Field Drainage 362| It is not to be expected that the standards of 
The Institution of Production Engineers 363 | the best modern factories will be attained in con- 
| Notes from South America 364 | verted buildings and over-crowded older works. 
| John Edwards, Cornish Industrialist 365 | There is no reason to suppose that, in general, 
Stitching Machines for Metal 366 | satisfactory arrangements have not been made in 
The Parnall Power-Operated Gun Turret (/llus.).... 366 | the many new factories constructed under Govern- 
India’s Industrial War Effort 368 | A aheuty hain ese in the 
Institution Elections 36g | Ment auspices, alt oug t ere are passages in the 
| Books Received 368 | Report suggesting that, in some cases, co-operation 


368 | between Supply Departments and the factory 
369 | inspectorate has not been as close as it might 
369 | have been. It is stated, for instance, that “‘ new 
369 | factories have been erected without any prior 


Personal 
Notes from the South-West 
| Notes from South Yorkshire 
Notes from Cleveland and the Northern Counties 


sro — a consultation with the District Inspector or the help 
Hot-Air Hand Drier 370) and experience | of this Department with regard 
Factory Conditions 371 | to factory conditions generally having been called 
The Supply of Technical Officers 372|upon in any way.” This complaint appears Ser 
Notes 373 | refer particularly to questions of ventilation, which 


Letters to the Editor.—Industry after the War. | are complicated by black-out requirements. In one 
The Fireproofing of Timber. Boilers—Past and + | case of the conversion of a factory basement stores 
Present . . see 374 | into workrooms, the area was divided up by par- 

Obituary. Mr. A. D. Swan. Mr. F. P. W hitaker. »-, | titions and, in addition, all the windows up to the 
Mr. A. G. Hood. Professor J. N. Collie, F.R.S. 374 first-fl rere bricked This was done 

Engineering in Agriculture 375 _ a a wane Seon — : 

The Engineer and Society 376 | under the advice, if not under the instructions, of 

Labour Notes 377 | the Supply Department which controlled the firm. 

Sir Charles Parsons and Mechanical Gearing (JUlus.) 377| The result of the arrangement was a complete 

Evaluation of Corrosion Damage by Fatigue Test 380 | absence of ventilation. 

“ ENGINEERING ” Patent Record (/ius.) 380) Some lack of co-operation in this and other 

, SUSE Da _ | matters is not difficult to understand. The business 

nile | of Supply Departments and the firms they control 
ENGINEERING has been to get plant into operation at the earliest 

| possible moment, and no matter how business-like 

| the factory inspectorate may be, consultation with 

FRIDAY, NOVEMBER 6, 1942. it, or any other Government department, would 

necessarily have introduced some delay. No compe- 

tent architect would design a new factory building, 
no matter how urgently it were required, without 
| incorporating proper ventilation arrangements ; but 
when old buildings are hastily converted there may 
well have been little time to install elaborate ventilat- 
ing plant at the outset. It could be provided later. 

This report deals with the year 1941, and it may 

reasonably be assumed that some of the instances 

referred to carried over from 1940, when the Hun 
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FACTORY CONDITIONS. 


No figures have been published, nor at present are 
likely to be published, giving the number of work- 
people engaged in the various branches of British - , 
industry. There is nosecrecy about the fact that inall | W@S at the gates or the paramount consideration 
classes of munitions manufacture the number of em- | W@8 to get machinery into operation. Many venti- 
ployees has greatly increased, but it is considered in- | ation problems were by-products of black-out 
advisable to give details which would form a measure | #!Tangements. Since the time to which the report 
of the relative attention being paid to different types refers, much experience has been gained in com- 
of arm and would give some indication of the distri- | ining black-out with adequate ventilation and 
bution of the industrial population. The greatly | Various proprietary systems have been devised and 
enlarged army of workpeople is distributed over very | Put on the market. In the early days, however, 





| varied types of industrial premises. Social legis- | there was little experience to draw on. 


lation of recent years has done much to improve| It is stated that ‘‘ the problem is now becoming 
factory conditions and there is now a fairly wide | largely one of the supply of ventilation plant rather 
recognition of the fact that adequate lighting and | than the earlier one of convincing those responsible 
heating and the provision of amenities for employees of its necessity.” This remark might be extended to 
are justified even on a purely money basis. Present | cover lighting equipment. The Factories (Standards 
conditions, however, determined largely by the | of Lighting) Regulations were brought into force on 
necessity for hasty expansion, have in many cases | February 1, 1941, and it is stated that, on the whole, 
not permitted modern workshop standards to be | the results of a year’s experience have been satis- 
maintained and have rendered more difficult the | factory; new war-time factories and a good pro- 
work of those whose duty it is to keep a watch on/| portion of the larger older factories have already 
the health, and the accident rate, of the industrial | attained good standards, in some cases in advance 
population, at a time when these factors are par-|of the requirements. Many medium and small 
ticularly important. factories, however, have lagged behind. Clearly, 

The Chief Inspector of Factories, in his Annual | this is largely a question of material and skilled 
Report* for 1941, instances factories with several | labour. The conversion of an old-fashioned lighting 
hundred employees, installed in large garages pro- installation into one consonant with modern ideas 
vided with amenities designed for some 20 to 40} may well require much new wiring work and the 
people, and a case of 500 machinists and pressers of | Provision of entirely new fittings, and factory 
a clothing factory being crowded into a shed where | ™anagements may feel loth, in fact may be unable, 
only 50 persons formerly worked. These examples | allocate their meagre supply of skilled labour to 
are quoted specifically in connection with the venti- | what is not an obvious production job. They may 
lation problem, but clearly must have a bearing on | also be unable to obtain the necessary material. 
the general questions of health and accidents. No | Reference is made to the value of fluorescent-tube 
figures are given in the Report which would in- | lighting for inspection and assembly. In order to 





dicate the total time lost by ill-health not directly | 
attributable to accidents, but it is obvious that the 
general conditions in a factory must have much | 
influence. Unsuitable and overcrowded premises 
will also tend to increase the accident rate, and this, 
apart from any question of personal suffering, 
may have serious reactions on output. It is stated 
that “it is probably an under-statement to say | 
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obtain maximum output, the various lamp manu- 
facturers have agreed to confine production of this 
type of lamp to a single model, but this does not 
mean that it is available in indefinite quantities. 
Artificial lighting in war factories is improving and 
will continue to improve, but in many cases both 
workpeople and managements will have to continue 
to carry on with something inferior to the best. 

In view of the figure already quoted for lost time 
due to accidents, the incidence of the frequently 
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imperfect factory conditions on the workpeople is 
of much importance. In the matter of general 
health, despite black-out, travel difficulties and 
disordered domestic life, conditions appear to be 
remarkably satisfactory. Dr. J. C. Bridge, in a 
section of the report devoted to this topic, says 
that “despite all the war-time influences which 
would be expected to affect adversely the health 
of the worker, I cannot say, speaking generally, 
that there is any reason to think that it has been 
so affected.”’ Dr. Bridge attributes this in great 
measure to the widespread provision of canteens. 
In some establishments of long standing, in which 
the workpeople either lived near at hand or had 
long-developed habits of bringing their own food, 
canteens at first attracted little patronage, but grow- 
ing domestic difficulties and sometimes the material 
effect of air raids on workers’ homes, have resulted 
in heavy demands on the accommodation provided. 
Accidents, the other main cause of lost time and 
lost production, do not present so satisfactory a 
picture, although an explanatory analysis of the 
overall figures suggests that the increases shown are 
not, in the main, to be attributed to factory condi- 
tions. Fatal accidents, numbering 1,646, showed an 
increase of 20 per cent. over the previous year, 
which itself showed an increase of 24 per cent. over 
1939. That year, in turn, showed an increase of 
17 per cent. over 1938. Non-fatal accidents, at 
269,652, showed an increase of 17 per cent., the 
increases for the two earlier years being 20 and 7 per 
cent. The first and most obvious explanation which 
might be given for these large increases is that they 


are the natural result of the growth in the industrial | 


population ; if the number of workpeople increases 


by 25 per cent., the accidents will advance in the | 


same ratio. This, however, does not appear to be a 
complete explanation. As already mentioned, total 
numbers employed are not published, but approxi- 
mate accident rates per 1,000 workpeople are given. 
The figure for adult males rose from 40 in 1938 to 
50 in 1941, and for adult females from 9-5 to 18 
between the same years. These latter figures, show- 
ing a nearly doubled accident rate, suggest that 
the higher percentages are to be explained by 
changes in the constitution of the labour, force, 
rather than by changes in shop conditions. 

It is stated that ‘* the gross increase in accidents 
to women, while mainly due to the increased number 
of women employed, is also very largely influenced 
by the fact that females have taken over their share 
of the dangerous processes in industry.” Of a total 
increase of 28,000 accidents to women, 19,000 
occurred in engineering industries of an “* accident- 
producing ” character and in which in normal times 
women are employed only on the safer operations. 
The transfer of workpeople to more dangerous occu- 
pations, which naturally affects the over-all acci- 
dent rate of the country,"has not been confined to 
women, and the new figures are probably to be 
explained mainly by an alteration in the type of 
industrial activity of large numbers of workers, 
rather than by deterioration in the conditions ruling 
in the industries to which they have been transferred. 

Another obvious factor is the large proportion of 
workpeople new to factory life. These are more 
liable to accident than experienced hands, which is 
strikingly illustrated by the fact that accidents with 
woodworking machinery have shown an actual 
decrease. This is partly attributed to a curtailment 
of building and furniture making, but also to the fact 
that, in general, such machinery can be handled only 
by skilled operatives, so that the new type of worker 
has not been exposed to its dangers. Despite these 
various considerations, the Report does not suggest 
that works safety appliances have always been 
maintained at a pre-war standard. It particularly 
mentions machine guards and suggests that in some 
** Government controls ’’ have not realised the 
importance of the release of the labour and material 
necessary for their provision. In broad terms, there 
is no question about the value of such guards, even 
from the purely production point of view, but under 
present conditions it is not to be expected that a 
works manager would allow an urgently required 
machine tool, which has been delivered and fixed, 
to remain idle for a week or two waiting for a guard. 
To set it in operation is to incur a risk, but in war 
time that risk must be taken. 


cases 








ENGINEERING. Nov. 6, 1942 


tion can be obtained from the Ministry of Lahoy 


THE SUPPLY OF and Nations Service, Rnesiaa-hmast, London, 
TECHNICAL OFFICERS W.C.2, or from any of the 29 Appointments Ottices 


of the Ministry in provincial centres. Requests fo, 
THE observation that * this is an engineer's war” | these forms should be marked * Engine: 


has been made so often as to have become somewhat | Cadetships ** on the envelope. 

trite, but that does not affect its truth. The sugges-| The foregoing are the main particulars contained 
tion has been frequently made, however, that the| jn the Ministry of Labour leaflet introducing {he 
significance of that truth has not always received, | scheme, but there are certain other considerat i: ns 
among the higher levels of the Service Departments, | which will carry weight with the parents or guard: 
the recognition that is its due ; a suggestion that is | of intending applicants, who will naturally be 
almost always founded on insufficient knowledge, | cerned with the post-war careers of their son 
but which often gains undeserved credence from the | wards as well as with their immediate milit 
fact that those who possess exact knowledge are| training and advancement. More especially, 


debarred from speaking in their own defence. 





cadetships should be welcomed by those parents, 


That the need is appreciated that a continued and | not themselves engaged in engineering or hay 
ample supply of technically-trained officers is | personal contacts with the industry and profess 


essential to the prosecution of the war, however, 
is demonstrated by the publication of the new | 


who are anxious to give their sons a sound en, 
neering training, but do not know how, under wa 


scheme for engineering cadetships, an outline of | time conditions, to effect the desired introduct 
which appeared in the Press over the past week-end, | while obtaining a reasonable assurance that 


| supplemented by the broadcast by Lord Hankey, 
who has had so much to do with the training | guarded. 
schemes for technicians for industry and the Ser- | 
These schemes have been dealt with at some 


vices. 


interests of the boys themselves are properly sat 
The editorial offices of most techni 
| journals are accustomed to the receipt of lette: 
|from parents and guardians in this categor 


length in our columns and need not be recapitulated | requesting advice on the advisability or otherwi 


in detail ; they provide for the recruitment of tech- 


| of paying a premium, suggestions as to the names 


nically-trained officers from the ranks of those | of firms who might be approached, recommendations 
young men in the universities and in industry who| regarding the order in which shop training a: 


have attained the desired standard of professional 


competence, and their replacement in industry by a 
process of upgrading, in which younger men of 
promise are assisted to qualify, by means of intensive 
courses in selected technical colleges, for work of | by the opportunity now afforded of a training i 


greater responsibility and more advanced technical 
character. 
expected to meet the requirements arising in the 
immediate future, but the withdrawals that industry 


can stand without detriment to essential output are 


not unlimited, and it is no more than obvious 
prudence to make the necessary arrangements to 
|maintain an adequate supply of officers for the 
technica! branches of the Services after these sources 
have been exhausted. 

The new system of cadetships, unlike the previous 
schemes, restricts the entry to candidates who, at 
the time of application, are not employed in any 
branch of engineering. The invitation to apply is 
extended to youths of 16, 17, 18 and 19 who left 
school before October, 1942, and who have obtained 
at least the School Certificate with a credit in 
mathematics or general science or physics; or (in 
the case of Scottish applicants) who have gained 
the Senior Leaving Certificate or have completed 
not less than four years of an approved course lead- 
ing to that Certificate and have, in either case, 
shown proficiency in mathematics or science (includ- 
ing physics) or in technical subjects. The cadetships 
are offered by the Ministry of Labour and National 
Service, and are unlimited in number. As a rule, 
training will continue until the age of 20. 

Applicants whose school records satisfy the above 
primary conditions will be considered for interview 
by a Selection Board on which the Navy, Army and 
Royal Air Force will be represented ; and those who 
are adjudged to have the personality and other 
qualities requisite in a potential officer will be 
accepted for cadetships, subject to medical examina- 
tion. On acceptance, they will be required to sign 
an undertaking to complete the training, and this 
must be endorsed by the candidate’s parent or 
guardian. The courses will be arranged, as far as 
possible; in technical colleges near the cadets’ homes ; 
and, during training, each cadet will be a member of 
the Home Guard or of one of the pre-Service 
organisations, though this will not 
determine the Service in which he will be eventually 
commissioned. The Government will pay the col- 
lege fees, and will allow the cadet a maintenance 
grant of 1401. a year (160. in London) if he has to 
live away from home, or, if he lives at home, 75/. a 
year (901. in London). On the successful completion 
of his course, the cadet will become a member of 
one of the fighting Services and will receive special 
training in that Service to qualify him for a com- 
mission. When the grant of cadetships ceases, 
those cadets who have not completed the course 
may be required to do so ; but, if not so called upon, 
will have the option of doing so. Forms of applica- 





necessarily | 


college work should be undertaken, and opinion- 
about the prospects which engineering offers as 
career. The natural uncertainties of mind tha: 
such inquiries indicate should be resolved at on 


engineering, under Government auspices, with th 


These existing sources of supply are| added advantage of a maintenance grant on 


scale which should be adequate to all ordinar) 
needs, and the assurance of subsequent occupatior 
of a kind that, if not directly applicable to the 
| requirements of post-war industry, should at least 
| develop an initiative and resource calculated to 
|} enable a young man to adapt his technical skill ver) 
| speedily to peace-time needs. 

| The potential peace-time value of the training 
that a cadet will receive is enhanced by the fact 
that the syllabus is substantially that of the new 
| common entrance examination (Part I of the asso 
ciate-membership examination) shortly to be intro 
duced by the Institutions of Civil, Mechanical and 
Electrical Engineers, and has been drawn up by 
the Board of Education in close collaboration with 
| those Institutions. The Institution of Mechanica! 
| Engineers has already informed the Technica 
Personnel Committee (which initiated the scheme 
of cadetships) that those cadets who complete the 
course successfully will be exempted from sections 
A and B of their associate-membership examination, 
and we understand that the possibility of a similar 
exemption is to be considered shortly by the Council 
of the Institution of Electrical Engineers. 

As originally announced, the scheme did not 

appear to lay sufficient stress on the practical side 
of a cadet’s training, but the detailed syllabus shows 
that, in fact, a large proportion of the cadet’s 
college time will be spent in workshop training 
This, of course, is by no means a complete substitute 
| for time spent in an engineering works, if only for 
| the reason that the “atmosphere” is so very 
| different ; but this fact also has been realised by 
the compilers of the syllabus, and we understand 
that every endeavour will be made to give the 
| cadets some months of experience in the works of 
engineering firms as a preliminary to the Service 
workshop experience that forms part of their curri 
| culum after acceptance by the Navy, Army or Air 
Force. It may be taken for granted that this 
Service workshop course will be of a highly intensive 
| character and as, by that time, they will have bee: 
| well grounded in the fundamentals of engineering 
| practice and technology, they should make rapid 
| progress in developing the characteristic competenc« 
|of the shop-trained engineer, and the capacity to 
win and retain the confidence of the Service crafts 
| men who will be placed under their charge. Quite 
possibly, indeed, they may prove to be more readily 
adaptable to peace-time engineering conditions ani 
needs than some of those who must, perforce. 
| spend the whole of the war period in some narrowly 
specialised branch of industrial production. 


| 


| 
| 


| 
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NOTES. 
THe INstirutTion oF Crvi ENGINEERS. 

[HE opening meeting of the 1942-43 session of 
the Institution of Civil Engineers was held in the 
Institution building at Great George-street, West- 
minster, London, 8.W.1, on Tuesday last, Novem- 
ber 3. After the formal business had been disposed 
of, the retiring President, Professor C. E. Inglis, 
O.B.E., F.R.S., referred to the loss the Institution 
had sustained by the death of H.R.H. the Duke of 
Kent, who was an honorary member. He then 
inducted Sir John E. Thornycroft, K.B.E., the new 
President, into the chair. Professor Inglis men- 
tioned that Sir John was a past President of the 
Institution of Mechanical Engineers, and said he 
was known principally as an eminent shipbuilder, 
hut was interested in many other subjects, as the 
vddress he was about to deliver would show. Pro- 
fessor Inglis felt sure that the prestige of the Institu- 
tion would be well maintained in Sir John’s hands. 
Sir Leopold Savile, K.C.B., then proposed a resolu- 
tion expressing the appreciation of the members 
of the services rendered to the Institution by Pro- 
fessor Inglis during his term of office. All had 
felt, he said, when listening to his presidential 
iddress, that Professor Inglis was speaking not only 
is a master of his subject, but also as a master of 
the English language. It was generally realised 
also that the work he had done in connection with 
the examinations of the Institution and other 
educational matters had been of outstanding im- 
portance. Friendship between the Institution of 
Civil Engineers and the sister institutions, which 
had been growing during recent years, had been 


extended during Professor Inglis’ tenure of the | 


presidency. The resolution concluded with an 
appreciative reference to Professor Inglis’s recent 
broadeast postscript, which had brought some 
knowledge of the work of civil engineers to the 
general public. The resolution, which was seconded 
by Sir Cyril Kirkpatrick, was put to the meeting 
by the new President and carried by acclamation. 
After a brief acknowledgment by Professor Inglis, 
Sir John Thornycroft delivered his address, which 
was on the subject of engineering in agriculture ; 


we commence to reprint it in abridged form on | 


page 375 of this issue. In introducing his subject, 
Sir John pointed out that it would have been 
easier for him to have dealt with the work in which 
he had spent the greater part of his life, but as this 
work had been so closely connected with the Navy, 
and to a smaller extent with the Army, he had 
thought it inadvisable that he should talk about 
it, and he had therefore chosen another subject, in 
which he had been interested for a number of years 
and which perhaps had not received so much con- 
sideration from engineers as it deserved. The vote 
of thanks to the President for his address was pro- 
posed by Sir Clement Hindley, K.C.I.E., and 
seconded by Mr. R. W. Mountain. The President 
then announced that the Ewing Medal had been 
awarded to Dr. F. W. Lanchester, F.R.S., but 
explained that, as Dr. Lanchester was unable to be 
present, it would be handed to Dr. H. L. Guy for | 
transference to him. In accepting the medal on 
behalf of Dr. Lanchester, Dr. Guy made a brief 
reference to his valuable work and also read a 
letter from Dr. Lanchester expressing his apprecia- 
tion of the honour which had been conferred upon him. 


| hand tools for other than Service purposes, the 


Lone-Distance Roap TRAFFIC. 

To meet the difficult situation in the road- 
haulage industry arising from the measures which 
are necessary to conserve rubber and motor fuel, 
and in order to make the best possible use of road- 
haulage vehicles, the Government have decided— 
solely as a war-time measure—to bring the longer- 
distance road-haulage traffic under control. During 
the initial stages, it is primarily intended to cover | 
goods conveyed for distances of 60 miles and 
upwards, but the control may be extended later | 
to include shorter-distance traffic and vehicles. 
Movements of household furniture, bulk liquids, 
small loads and abnormal indivisible loads, however, 
will not be included in the new scheme; at all 
events, at the outset. It is estimated that some 
25,000 vehicles, now engaged on long-distance 
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| 
| traffic, will be directly controlled by the Govern-|of the agricultural and heavy edge-tools panel is 
{ment when the scheme is brought into operation. | Mr. Peter Boulton, and Mr. Lewis Davies is chair- 


| In a memorandum on the subject, issued by the 
Ministry of War Transport, it is stated that the 
traffic now handled under the existing Road Haulage 
Scheme will be dealt with by an enlarged organisa- 


man of the files and rasps panel, and Mr. Philip 
Davidson chairman of the carpenters’ and light 
edge-tools panel. In other sections of the industry 
the Director of Hand Tools will be assisted by 


tion which will unify and absorb the functions of | advisory panels over which he or the Deputy 
the Hauliers’ National Traffic Pool and its local| Director of Hand Tools will preside. A central! 
branches. Under the new scheme, there will be | advisory committee, of which the Director of Hand 
12 divisions coinciding with the Civil-Defence | Tools will be chairman, will advise him on questions 
Regions and each division will be sub-divided into | of general policy affecting the industry as a whole. 
areas. The divisional and area haulage officers will | This will consist of Mr. H. A. Pendergast, as deputy 
be mainly drawn from the haulage industry, but| chairman, and Messrs. Horace Hampton, Peter 


will not be actively associated with the running of | Boulton, Lewis Davies, Philip Davidson, A. H. 


any private road-haulage business while they hold 
office. 


units, each centred on a firm possessing the neces- 


sary facilities and in charge of a Unit Controller, | 


who will normally be a member of the staff of that 
firm. Owners of the controlled vehicles will retain 


their business identities and will continue to main- | 


tain their own vehicles and employ their own 
drivers. Area Officers and Unit Controllers will be 
responsible for seeing that no traffic is accepted 
which should be carried by some other form of 
transport, in the interests of the conservation of oil 
and rubber. Traffic accepted will be allocated to 
controlled vehicles by the Unit Controllers, who will 
be responsible for seeing that no vehicle returns 
empty to its base if goods are available for it. 
Short-distance traffic, carried under the existing 
road-haulage scheme, will continue to be dealt | 
with by the Area Officers. Close contact will be 
maintained with the Regional Transport Commis- 
sioners’ organisation, which will supervise the issue 
of fuel to the vehicle Units. As part of the general | 
campaign for economy, the Commissioners will | 
review the work of traders’ motor vehicles, operating | 
under “* C ” licences, with a view to reducing empty | 
or light running. Operators of vehicles engaged in 
longer-distance haulage will be invited to enter 
into agreements with the Ministry. Some haulage | 
undertakings, whose general facilities as well as | 
vehicles are required, will be taken over by the | 
Ministry as a whole, and, in such cases, remunera- | 
tion will be on the basis of the net profit of the | 
undertaking for the average of any two accounting | 
years selected by the undertaking within the period | 
January 1, 1935, to December 31, 1938. Vehicles 
of other long-distance carriers will be hired according 


| 
. | 


to a fixed schedule of rates, which will be paid | 


| 
irrespective of the use of the vehicle. Any vehicle | 
which is surplus to requirements will be temporarily 
laid up, but will be maintained in a fit condition for 
immediate use. The question of finding suitable | 
employment for drivers of vehicles temporarily laid | 


up, so that they may be available at short notice, | 
is under discussion with the Ministry of Labour and | 
National Service. 


Tue Hanp-Too. Inpustry. | 

It has been evident for some time that an exten- | 
sion of the functions of the Directorate of Hand 
Tools was likely to be made in order that the pro- | 


Vehicles will be grouped into about 450 | 


| Godfrey and Government representatives. In an 
official statement issued by the Directorate of Hand 
| Tools, it is pointed out that the purpose of the new 
arrangements is not only to ensure that there will 
be adequate supplies of essential tools, but also 
to prevent the resources of the industry being 
dissipated in the production of tools which are not 
| required at the present time. In future, cases of 
difficulty in obtaining essential requirements for 
industrial and agricultural requirements should be 
| submitted to the Director of Hand Tools, Ministry 
of Supply, Tettenhall, Wolverhampton. 


BorLer AVAILABILITY. 

The problem of the effect of high-temperature 
external deposits on boiler availability has been 
accentuated by war-time fuel supplies. Attention 
was drawn to the matter by Mr. R. J. Glinn’s paper 
on “ The Soot Blower with special reference to the 
present position of power and automatic operation 
of Mechanical Blowers,”’ read before the Institution 
of Electrical Engineers on June 25, and Colonel 
S. J. Thompson also referred to it in his presidential 
address to the Institution of Mechanical Engineers, 
which we are now reprinting. In each case brief 
mention was made of water lancing as a means of 
dealing with deposits, particularly on superheaters. 
Briefly, this process involves subjecting the slag to 


| repeated quenchings with cold water while the boiler 


is working. It is found that even the most obdurate 
deposit, treated in this way, eventually loosens and 
falls away, leaving the tube in a satisfactorily clean 
condition. The process was developed at the Bark- 
ing station of the County of London Electric Supply 
Company, in conjunction with Messrs. Babcock and 
Wilcox, Limited. In this station, boiler units of 
256,000 Ib. per hour capacity were having to be 
withdrawn from service, due to superheater fouling, 
after about 800 to 1,000 hours’ working. After 
some preliminary experiments in the development 
of the technique, water lancing as now practised 
was begun on two boilers in October and November, 
1939, and, as a result of the complete effectiveness 
of this method, these boilers steamed 15,953 hours 
and 16,076 hours, respectively, up to August 31, 
1942, without any hand cleaning and at rates con- 
siderably in excess of normal for long periods at a 
time. Following this experience at Barking, other 
installations have been made on plant of similar 
design, and are giving promising results. The 
Boiler Availability Committee, working in conjunc- 





duction, provision and distribution of hand tools, | tion with the Central Electricity Board, have been 
not only for Service requirements, but also for other | apie to play a prominent part in arranging for 
essential needs, should be directed, and so far 48 | further installations, some of which will test the 
necessary, controlled in the national interest. This | efficacy of the process on other types of boilers and 
development has now materialised ; with the con- | superheaters. Undertakings now using this process 
currence of the Minister of Production and Govern- | include the County of London Electric Supply 
ment departments interested in the provision of | Company (Extension), the Lancashire Electric Power 
' ; | Company, the City of Bradford, Manchester Cor- 
Directorate of Hand Tools in the Department ot | ceenlian, London Power Company, Limited, the 
the Director-General of Equipment and Stores, West Midland Joint Electricity Board, Leicester 
Ministry of Supply, will take over the responsibility | Corporation, and the Kent Electric Power Company, 
for planning the production of all hand tools. As| [imited. The equipment necessary for water lancing 
is well known, the Directorate hitherto has been | is of a very simple nature, and, for the most part, 
concerned with the provision of Service supplies | can be improvised by any station possessing normal 
and the allocation of raw materials for hand tools. | facilities. The Boiler Availability Committee sug- 
Mr. G. Clement Jenks, the Director of Hand Tools, gest that boiler users who are interested should get 
will be assisted in his new sphere by advisory panels, | into touch with the makers of their respective boiler 
familiar with the production and distribution pro-| ynits for advice concerning the application of this 
blems of various sections of industry, and he will | process. 
also have the collaboration, within the Directorate, 
of qualified honorary advisers from a number of IRON AND STEEL INSTITUTE.—The Autumn Meeting 
the principal branches of the industry. The advisory of the Iron and Steel Institute will probably be held in 
panels are now being constituted and the chairman | spemield on the afternoon of Thursday, December 10. 
of the panel dealing with engineers’ and mechanics’ | 4 notice with further details will be despatched to 
tools is to be Mr. Horace Hampton. The chairman | members in due course. 
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LETTERS TO THE EDITOR. 


INDUSTRY AFTER THE WAR. 
To THe Eprror or ENGINEERING. 


Smr,— Your comments on my presidential address 
to the Institution of Electrical Engineers in your 
ssue of October 16, page 312, interest me because | 
they expose the discordance between two schools of | 
thought concerning the economic conditions to be 
expected when this war is over. One school—and | 
the one to which, I think, you, Sir, subscribe 
relies on the classical Nineteenth Century economic 
On the basis of these laws, your criticisms 
ire fully justified, and had I adopted the views 
of this school, my address would have been very 
different. The other school holds that as Nineteenth 
Century economic laws have been operating for the | 
last 40 years, they have resulted in large-scale | 
inemployment and a production of commodities 
far below what might have been possible. This, in 
turn, has led to a general standard of living which 
has been lower than would have been the case if 
production had been fully maintained. This school 
holds that the true wealth of a country is measured 
by a combination of its powers of production and} 
its will to use these powers to the best advantage 

f the whole community. ; 

We—and our Allies—are deeply committed to a | 
policy of social improvement and reduced unemploy- | 
ment after the war, and so, are committed to the | 
policy advocated by the second school. The 
realisation of these hopes will, no doubt, depend 
upon the will and the discipline of the various 
communities, but it certain that a great 
effort in this direction will be made—an effort 
ikely far to exceed any similar effort made after 
the last war. Nevertheless, situated as we are on 
this island, we are compelled to import and we must 
pay in goods and services for goods and services 
received from overseas. 

These are the assumptions forming the basis of 
my address.’ I make no attempt to specify the means 
to be adopted to avoid unemployment, but I accept 
the probability that in order to pay for imports 
we must produce for export goods of such out- 
standing quality that they will be eagerly sought 
for by the rest of the world. I then attempt to 
envisage the consequences in so far as electrical 
engineers—and, to some extent, industry in general 

are concerned. If our policy is pursued with 
determination, it seems to me probable that coal 
must be conserved, education and research must be 
extended, and an informed and disinterested control 
f industry must be established. 

Yours faithfully, 
C. L. Fortescue. 

Imperial College of Science and Technology, 

City and Guilds College, 
South Kensington, 
London, 8.W.7. 
October 31, 1942. 
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THE FIREPROOFING OF TIMBER. 
To THE Eprror or ENGINEERING. 

Stmr,—In your issue of October 9, on page 295, 
appears a letter from Dr. S. F. Barclay, criticising a 
statement made in our leaflet ‘‘ The Fireproofing of 
Timber ” which you so ably reviewed in the previous 
issue. He complains that it was misleading to say 
that timber treated with a fire-resisting compound 
is able to withstand temperatures of 700 deg. C. for 
considerable periods. We should like to point out 
that it is misleading to quote these words from 
ENGINEERING and to omit the next sentence which 
reads *“‘even when treated most effectively timber 
will be disintegrated if exposed to a high enough 
temperature for a sufficiently long time.’”’ On the 
other hand, both in America and in this country, 
treated timber structures as approved for the bulk- 
heads of ships have been tested from 45 minutes to 
60 minutes at temperatures rising up to 1,500 deg. F. 
(816 deg. C.), or more, with great success. During 
that time they did not allow the passage of flame. 


ENGINEERING. 


| Surely this is a matter of very great practical 
| importance in these days of Reconstruction. 

| As we stated in our leaflet, the term “ fireproofing ” 
| is perhaps an unfortunate one, but the word must 
| be used in the same practical sense as other like 
words, and must not be given a pedantic value. It 
|may be impossible to make timber entirely “ fire- 
| proof,” but it must be very distinctly remembered 
| that untreated timber in a fiercely burning building, 
| for instance, will quickly disintegrate under the 
heat, while this action will not occur in the same 
manner with properly treated timber. Treated 
timber may delay the process for at least that 
valuable hour or two during which the fire is 
restricted and prevented from spreading, and 
brought under control. Probably one of the great- 
est values of this treatment of timber is that it often 
prevents a fire from getting a firm hold; there are 
many examples of fires having started and burnt 
themselves out in a very small area because treated 
timber prevented the spread of fire. This is particu- 
larly the case with incendiary 
incidentally . reach temperatures of 
2,000 deg. and 3,000 deg. C. but which will, in most 
cases, burn themselves out on efficiently treated 
timbers (of an inch thick or more). 

Yours faithfully, 
E. H. B. Bowtrton, 
Technical Director. 


bombs 
between 


Timber Development Association Limited, 
45, Cannon-street, 
London, E.C.4. 
October 27, 1942. 








BOILERS—PAST AND PRESENT. 
To THe Eprror or ENGINEERING. 

Sir,—In your issue of October 30, you repro- 
duced a considerable part of the presidential address 
recently delivered to the Institution of Mechanical 
Engineers by Colonel 8. J. Thompson under the 
above title. There seems, however, to be a mistake 
here. You reproduce a photograph of a Lancashire 
boiler 89 years old, still at work. This 
therefore, must have been constructed in the year 
1853 ; but Colonel Thompson says in his address 
that the Lancashire “invented ”’ by 
Sir William Fairbairn in 1855, so that this particular 
boiler, 89 years old, was made two years before it 
was invented. 

One of the most curious things in life is how all 
kinds of people, even in engineering, oviain world 
fame in the most unworthy manner because of some 
trumpery achievement of no importance whatever. 
The credit of the Lancashire course, 
belongs to Richard Trevithick, with his pioneer 
invention of the internally-fired cylindrical boiler, 
terme | the “Cornish” boiler. All that happened 
was that, as the size of boilers had to be increased, 
it was difficult to obtain the necessary evaporation 
with one furnace tube. Consequently, the world- 
shattering “‘invention” of Sir William Fairbairn 
merely consisted in adding two tubes, although 
whether he actually made this advance himself is 
doubtful. 

I have been long interested in the history of 
engineering, and I think I can say I have had a 
very extensive experience of steam generation 
practice. Personally, I have never come across 
any Lancashire boiler older than about 60 years, 
most of these having been made of the old Low Moor 
wrought iron, and having gradually descended in 
the social and engineering scale until they were 
functioning as hot-water boilers. This, however, 
is better than the fate of some of the old “ hay- 
stack” and “wagon” boilers, which finished up 
ignominiously by acting as very inefficient stables 
for pit ponies, a step still lower in the scale than 
acting as water tanks. 

I am afraid also that some of the statements 
made by Colonel Thompson with regard to the early 
history of the steam boiler are not correct, or, at 
any rate, are open to question. Hitherto, it has 
always been supposed that the egg-ended boiler 
was invented considerably before 1800, by Richard 
Trevithick’s father. Also, Richard Trevithick 
invented the Cornish boiler probably about 1797! 
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and certainly before the year 1804, which is 
mentioned. It will be remembered, of course, that 
remarkable independent pioneer work on the 


internally-fired cylindrical boiler was carried out 
about this time by Oliver Evans in the United 
States. Also, it is ambiguous to state that Geory: 
Stephenson built his first locomotive in 1815, at 
Newcastle-on-Tyne. The facts are, of course, tha 
the first locomotive operated on the North East 
Coast was that of Richard Trevithick, in 1804, a1 
Wylam Colliery, and that this design was copied 
and improved by the subsequent world-famou 
pioneers of the including Hedley 
Blenkinsop, and Forster, who carried out mu 
more important work in this field, as distinct ft 
passenger railways, than George Stephenson. | 
seems a pity, too, that reference could not ha 
been made in this presidential address to the ear! 
‘Scotch ” boiler, invented on 





locomotive, 


history of the 
Clyde, and, of course, another development of t! 
Cornish boiler. 

I hope that this letter will not be taken as 
general criticism of Colonel Thompson’s excellent 
address. It is particularly interesting to learn that 
his family have been continually engaged in boile: 
making for over 120 years: an astonishing record. 

Yours truly, 
Davip BrRowN it 

56, Grange-road, 

Ealing, W.5. 

November 2, 1942. 








OBITUARY. 


MR. A. D. SWAN. 


Tue traditional aptitude of the Scot for develop 
ment work overseas was never better exemplified 
than by the career of Mr. Andrew Don 
M.Inst.C.E., whose sudden death in Edinburgh, on 
October 31, we regret to record. Mr. Swan, who was 
in his sixty-ninth year, had been Regional Works 
Adviser for Scotland since early in the present war, 
but the greater part of his professional career had 
been spent in Canada, where he was responsible for 
the design and construction of many important 
harbour and dock works on both the Atlantic and 
Pacific coasts. 

Mr. Swan’s youth was passed in Dundee, where 
he received his general education at the High 
School and studied engineerimg at the Technical 
Institute. After a four years’ training in civil 
engineering work under Mr. R. Blackadder, of 
Dundee, he was appointed in 1894 chief assistant 
to Mr. R. Henderson, M.Inst.C.E., harbour engineer 
at Burntisland, on the reconstruction of the entrance 
lock and gates of the Montrose Dock and on various 
schemes for similar works in other parts of Scotland ; 
and, from 1897 to 1901, was principal assistant 
resident engineer on the new dock and harbour 
works at Burntisland, carried out by Mr. Henderson 
in association with Messrs. Thomas Meik and Sons. 
This was followed by a similar appointment in 
connection with the new docks at Avonmoyth, 
where he remained as principal assistant and subse- 
quently as resident engineer until 1908. Towards 
the end of that year, he was engaged by the Mon 
treal Harbour Commissioners as resident engineer 
on the construction of the new harbour at that 
port, where he prepared and carried out, without 
employing contractors, a complete extension scheme 
costing some 18 million dols. and including a dry 
dock, piers, jetties and railway connections. 

The complete list of the works for which he 
was partly or wholly responsible in Canada during 
the next 30 years is much too extensive to quote 
at length, but it covered practically all the important 
dock and harbour construction undertaken in that 


Swan, 


| period, totalling in value not far short of 50,000,000/. 


Notable contracts which may be mentioned are the 
harbour works at Halifax, Nova Scotia; a dry 
dock at North Vancouver; a dry dock, piers and 
basin for Messrs. Canadian Vickers, Limited, at 
Montreal ; a dry dock at Esquimault ; and a railway 
and road bridge across the harbour at Vancouver 
for the Burrard Inlet Tunnel and Bridge Company. 
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Shortly before the war, Mr. Swan retired and 
returned to England to live in Sussex, but, as 
mentioned, undertook the war-time duties of 
Regional Works Adviser for Scotland, on which he 
was engaged at the time of his death. 


MR. F. P. WHITAKER. 


Mr. Frank Percy WHITAKER, work in 
mnection with the development of rotary con- 
erters was well known, died at his home in Rugby 
on October 26. Born in London on February 17, 
1883, Mr. Whitaker received his general education 
t Roan School, Greenwich, and afterwards studied 
it the Central Technical College, Finsbury. After 
two years’ practical experience in the shops of 
Messrs. Johnson and Phillips, Limited, Charlton, he 
joined the staff of Messrs. The British Thomson- 
Houston Company, Limited, Rugby, in July, 1902, 
working first draughtsman, under Mr. F. 
Samuelson, and then as a switchgear designer, under 
Vr. E. B. Wedmore. In 1904, Mr. Whitaker went 
to Preston and spent two years on the staff of 
Messrs. Dick, Kerr and Company, Limited, but 
returned to Rugby in October, 1906, to rejoin the 
staff of the British Thomson-Houston Company, 
with whom he stayed for the remainder of his life. 
\t first he worked on switchgear design, but, at this 
time, Mr. R. C. Clinker was beginning to investigate 
rotary-converter problems and Mr. Whitaker became 
his assistant. When Mr. Clinker took over research 
work in 1907, Mr. Whitaker was transferred to work 
on the design of large direct-current machines. 
Rotary converters were then coming to the front 
he was given charge of this class of work. 


Ww hose 
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Among the machines he designed were motor con- 
verters capable of delivering 16,000 amperes con- 
tinuously from one commutator. 

Mercury-are rectifiers next claimed Mr. Whitaker's 
attention. He designed and supervised the manu- 
facture of a very early 600-volt steel-tank rectifier, 
put into successful operation on the London Under- 
ground Railway, and subsequently developed large 
steel-tank rectifiers, for voltages of 1,500 and 3,000, 
for electric railways in Australia, Poland, Brazil 
and South Africa. He also produced the high- 
voltage steel-tank rectifier for voltages up to 30,000 
for broadcasting and a large 
number of these have been in successful operation 
for several years. Mr. Whitaker also satisfactorily 
developed the sealed glass-bulb British Thomson- 
Houston rectifier. For this work he not only 
designed the parts associated with the electrical 
operation of the rectifier, but was mainly responsible 
for the design of the equipment employed to manu- 
facture the glass bulb itself. He also played an 
important part in the development of the technique 
for building and fixing the arms and other parts. 
Finally, he developed the sealed-tank steel rectifier, 
and a number of these are in operation on electric 
railways in this country. Mr. Whitaker was elected 
a member of the Institution of Electrical Engineers 
in 1922 and served on the committee of the British 
Standards Institution which dealt with rotary con- 
verters, the wave form of alternators, and mercury- 
are rectifiers. ; 


wireless stations, 


MR. A. G. HOOD. 


British technical journalism has lost a notable 
figure by the death at his home in Stocksfield, 
Northumberland, of Mr. Albert George Hood, pro- 
prietor of our contemporary, The Shipbuilder and 
Marine Engine Builder, which he founded 36 years 
ago and had edited personally from its commence- 
ment. Mr. Hood, who was 65 years of age, had 
been in poor health for more than a year. He was 
thought to be making a slow but steady improve- 
ment and his death, which took place in his sleep 
during the night of October 25, was quite unexpected 
by his friends and business associates. A native of 


the North-East Coast, he made his first venture into 
technical journalism in 1904, when he was private 
secretary to the late Sir George Hunter, of Messrs. 
Swan, Hunter and Wigham Richardson, Limited, 
by editing that firm’s house journal, The Mid-T yne 
Link 


was primarily responsible. 


for the inception of which, we believe, he 
Two years later, he 
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decided to appeal to a wider public and established | This has all been so obvious to engineers that it 


The Shipbuilder, as it was then known ; originally 


as a quarterly, but, from 1912, as a monthly publica- | 


tion. Its foundation coincided with a general 
revival of interest in British shipbuilding, as a 
result of the construction of the record-breaking 
Cunarders Mauretania and Lusitania and the battle- 
ship, H.M.S. Dreadnought. Of this development of 
interest he took full advantage and, realising also 
the stimulus which these events afforded to Con- 


tinental shipbuilding, he devoted much energy to 


recording, often at first hand, the technical advances 
which followed in foreign shipyards and marine- 
engine practice. 
keen appreciation of the importance of accuracy in 
his facts and, although he was not a technician by 
training, his editorial comments on matters of ship- 
building technology and policy were well-informed 


and marked by a characteristic precision in his 


choice of words. Mr. Hood had been an associate 
of the Institution of Naval Architects for more than 
30 vears. 


PROFESSOR J. N. COLLIE, F.R.S. 


WE also note with regret the death of Professor 


John Norman Collie, which occurred on November 1, 


at Sligachan, Isle of Skye. He was Emeritus 
Professor of Organic Chemistry at University 
College, Gower-street, London, and was in his | 


eighty-fourth vear, having been born on Septem- 
ber 10, 1859. He was appointed Professor of 
Organic Chemistry at University College in 1902, 
and, in 1912, on the retirement of the late Sir 
William Ramsay, succeeded him as Director of the 
Chemical Laboratories. Professor Collie continued 
to oceupy the Chair of Organic Chemistry and the 
office of Director of the Laboratories until 1928, 
when he retired and was made Professor Emeritus. 
Collie conducted a great deal of research work in 
organic chemistry, in recognition of which he was 
elected Fellow of the Royal Society, but he will 
also remembered for his investigations, in 
collaboration with other scientists, on the effects 
produced by high-potential electric discharges on 
gases at low temperatures. During his long life 
he was the recipient of many distinctions, these 
including the Ph.D. degree of Wiirzburg University, 


be 


the honorary LL.D. degree of Glasgow and St. | 


Andrews Universities, and the honorary D.Sc. 
degree of Liverpool University and of Queen’s 
University, Belfast. Professor Collie was also a 
Fellow of the Royal Society of Edinburgh, and a 
Fellow of the Royal Geographical Society, of which 
society he was a vice-president. He became a 
Fellow of the Institute of Chemistry in 1897, and 
served on the Council from 1905 to 1908 and as 
an examiner from 1912-13. He was for many years 
a Fellow of the Chemical Society. Professor Collie, 


who was formerly an enthusiastic mountaineer, was | 


an ex-President of the Alpine Club. 





IN AGRICULTURE.* 


TuHornycrort, K.B.E. 


ENGINEERING 
By Sir Jonny E. 

THE prominence that is being given to the applica- 
tion of machinery to agriculture under war-time condi- 
tions, and the great increase in the use of motive power 
in connection with it in Great Britain, as 


jabroad, has given many people the impression that 


the engineer has only recently taken a hand in helping 
the farmer. No doubt to some extent this is due to 
the 


frequent use of the expressions “ mechanised batta- 
lions * and * mechanised agriculture.” To appreciate 
that, from the earliest times, the engineer has played 
a very important part in helping the agriculturist, 
one has only to think of what has been done in the 
way of irrigation, drainage, and the reclamation of 
land, and, in modern times, by the mechanical engineer, 
or perhaps it would be better to say his predecessors, 


the smiths and wheelwrights, who designed and made | 


the implements which enabled men, with the aid of 
oxen and horses, to do so much more than had been 
possible with the primitive hoe and mattock. 





* Presidential address to the Institution of Civil En- 
gineers ; delivered in London, on Tuesday, November 3, 
1942. Abridged. 


He was a careful recorder, with a | 


well as 
| denudation of trees from the land, so that wind-brakes 


general adoption of the internal-combustion engine 
~ . . ! 
for all sorts of farming operations and to the now | 


would seem that it has not been considered necessary 
to call any special attention to the part played by them 
in connection with agriculture. So I have thought 
|the time appropriate to review what engineers are 
doing to help the agriculturists. 

There would seem little doubt that irrigation carried 
out in different parts of the world can be regarded as 
the earliest work of engineers to assist in the growing 
of crops. Doubtless the engineer and agriculturist 
were frequently the same person, but many centuries 
ago, in the cases of the larger works that were under- 
taken, men who were really capable engineers must 
have been responsible for what was done. In modern 
times, irrigation works in Egypt, India, and other 
parts of the world are certainly regarded as some of 
the outstanding things which engineers have accom- 
plished, and play a very important part in food pro- 
duction and world economics generally. While the 
drainage and reclamation of land suitable for agri- 
culture may not seem to be of such major importance 
as irrigation, they play a great part, and one has only 
to remember the drainage of the fens in England and 
the reclamation of large areas in Holland. Although 
large individual works like these may appear more 
important, I think that, in the aggregate, when properly 
maintained, the minor drainage systems spread over 
the whole country have a greater economic effect. 

If defence works are destroyed and dikes and ditches 
cease to work, so that large areas of agricultural land 
which had been reclaimed in the past become inundated, 
attention is at once called to what has happened, But 
in recent years, when the minor drainage systems 
extending over hundreds of thousands of acres in the 
country became inoperative through want of attention. 
few people beyond the individual farmer concerned 
with waterlogged fields paid any attention to the 
matter, with the result that now, when it is vital to 
get the greatest possible yield of crops from the land, 
it is necessary to renew the field drainage over large 
areas of the country, which, owing to the soil condi- 
tions and our climate, cannot produce satisfactory 
results without pipe drainage to maintain the water- 
table at an appropriate depth below the surface. 

It is quite a formidable task to renew these old 
drainage schemes and restore them to working order. 
Often they were quite deep, and as ditches have been 
neglected and gradually filled in, the outlets of the 
drains to the natural watercourses can no longer work. 
Without consideration to the drainage of the land, road 
authorities have sometimes filled in the ditches along- 
side the roads, into which the field drains emptied, and 
it is now a difficult problem to find the best way to 
get rid of the water. Many of our country lanes, 
and even roads, were originally developed along the 
tracks of old watercourses which took the surface 
water away from the adjacent land. While it is an 
engineering problem to put these things right, the 
Government have recognised that it will not be done 


| by the landowners without financial assistance and 


backing ; therefore, grants of 50 per cent. of the cost 
of works are being made by the Ministry of Agriculture, 
and powers taken to insist on drainage schemes being 
carried out where considered necessary. This is in 
addition to the establishment of Catchment Boards. 
and the reconstitution of the very old authorities who 
dealt with drainage and defence works, ealled ** Com- 
missioners of Levels * and ** Commissioners of Sewers.” 

While the things in Great Britain which engineers 
have to put right for the agriculturists are mainly 


| connected with drainage, in other parts of the world, 


particularly North America, erosion and dust form the 


| great problems. To a large extent these have resulted 


from improper use of the power and tools which engi- 
neers have made available to those whose only desire 
has often been to get immediate returns for a few 
years from prairie land, without any consideration of 
its ultimate effect on the country. To a very large 
extent the serious problem of land erosion, particularly 
in the United States, has been due to the ruthless 


have been eliminated. In certain States. where the 
trouble became most serious and farmers fled from the 
area, the United States Government a few years ago 
started to plant trees in lines. 

I doubt if many, outside the comparatively limited 
circle who are necessarily concerned, realise how far- 
reaching and disastrous the results of this policy have 
been, and the extent of the work which engineers and 
others are now being called upon to do to limit the 
damage that has recently been caused by erosion of the 
soil in many parts of the world. Fortunately, in North- 
West Europe, and particularly in England, we are not 
affected to any serious degree ; but soil erosion appears 
to be taking place to-day in almost every country 
inhabited by civilised man. The prairies of North 
and South America, Australia, South Africa, and Russia, 
are all affected. It is said that in the United States 
the problem of erosion has become one of the most 
dominant factors in national life. Shortly before the 
present war, General Smuts said that erosion was the 








biggest problem concerning the Union of South Africa 
far greater than politics. 


Fortunately, signs are apparent that an effort will | 


be made in time to limit the destructive processes 
which are at work, where they have not advanced so 
far as in the United States and South Africa, and 
Governments, warned by the example of the United 
States, are everywhere being compelled to take note 

f erosion, recognising that it is a question which no 

onger concerns only one section, but affects the whole 

f the community. We are aware that numerous 

vilisations have passed away, and that where they 
existed only barren wastes and ruined cities remain. 

The explanation is often given that the climate has 
hanged, but soil erosion then, as now, followed soil 
eXnhaustion. 

Profit and wealth can be most easily won by exploiting 
and exhausting the reserve of fertility in virgin soils. In 
North and South America, the grassland soils require 

nly superficial cultivation to convert them into fertile 
rable soils with a perfect tilth and rich in plant food, 
nd in many cases they afford splendid pastures with 

t having to be touched at all. After a period of 

ontinuous cropping without replacement of plant 
food, and by over-grazing, the land has often been 
reduced to a condition in which erosion has taken place 
a disastrous and appalling extent by those who 
have used, not farmed, the land with labour-saving 
nd yield-increasing devices. It is significant that 
nore than forty million acres of new land in the United 
States were brought under the plough during and 
mmediately after the last war. They were exploited 
to the utmost, and became exhausted with no hope of 
mprovement. To-day, much of those forty million 
icres has been eroded beyond repair and must be left 
to time and nature to restore to fertility. 

It is not for me, in these remarks, to go at all fully 
nto the reasons for the decline of, and disasters to, 
wriculture in Great Britain, and it will be sufficient 
to remind you that it occurred simultaneously with the 

pening up of virgin land in other parts of the world, 
which was to a very great extent farmed to produce 
rops without consideration of the maintenance of soil 
fertility; and with the policy of permitting the free 
mportation of grain—the corn being ground at com- 
paratively few large ports around the country by firms 
vho had put the many small millers out of business, 
with the result that no local supplies of milling offals 
were available for the farmers, while great quantities 
if those which were produced at the large mills at the 
ports were sent away again to foreign countries. 

A study of the books on agriculture, and of the 
farmers’ journals written about 100 years ago, discloses 
that the majority of the implements in use to-day were 
foreshadowed then, and that the, plough, which is, of 
course, the tool of primary importance, has been devel- 
yped by pioneers, among whom were the Ransomes, 
to a degree which, basically, has not been materially 
improved upon at the present day. Even Watt took | 
mut patents for utilising steam power for ploughing, 
but it was not until about 100 years ago that Fowler, 
of Leeds, successfully introduced it with his system of 
cable ploughing. 

With the development of steam power, the portable 
engine was rapidly substituted for the old horse gears, 
and for the fixed steam-engines, which in some cases 
had replaced them to drive winnowing and threshing 
machines on the larger farms. The production of these 
portable steam-engines and portable threshing machines | 
nereased very rapidly, and the firms who produced 
them not only supplied very large numbers in Great 
Britain, but also developed an extensive export trade 
to the Continent as well as to other parts of the world ; 
so that, for a time, England led the world in this branch 
of engineering, very greatly helped by the Royal 
Agricultural Society by means of its annual shows and 
competitive trials, carried out by leading engineers of 
the day. Then came the epoch-making invention 
of the reaper and binder, which was especially useful 
n the countries which were opening up large areas of 
virgin land and was developed to a fine degree of 
perfection in Canada and the United States of America, 
where the enormous home market enabled the makers 
to produce in such large quantities that they soon were 
in a position to become monopolists in the supply of 
these implements all over the world. 


(To be continued.) 





Waste Woop as FUEL For Locomorives.—The use 
of a mixture of waste wood and coal for steam raising 
n locomotives has been tried and been found a success 
by the London Midland and Scottish Railway. It is 
anticipated that 2,500 tons of coal a year will be saved 
by the use of the mixture which, it is stated, will 
bring a locomotive into steam in almost the same 
time as coal. Most of the waste wood, of which no 
other use can be made, comes from the railway’s 
arriage and wagons works and consists of oak, beech, 


larch and elm. 
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THE ENGINEER AND SOCIETY.* 
By F. C. Stewart, J.P. 

Since the beginning of the industrial era, engineers 
and technicians generally have amply demonstrated 
their power to provide the necessities, amenities and 
luxuries of modern life, but unfortunately the effect of 
this immense productive power has been to create 
industrial and social problems faster than society can 
solve them, and it is not without justice that many 
may regard the engineer as not altogether a benefactor, 
since he has launched his productive might on the world 
without regard to the effect on the general well-being 
and happiness of the people. After the last war, the 
world in general possessed much more productive power 
in the form of capital equipment, material, and skilled 
labour, than before ; accordingly we were really richer 
asanation. Evenin 1918 it was estimated that on the 
whole in the United States only about 50 per cent. of 
the industrial machines were actually operated during 
the time they were expected to operate, and these 
machines—during the time they did operate—wer 
producing only about half of that which they wer 
expected to produce. This estimate was made actually 
during war time, yet, operating at one-quarter ot 
capacity, the production gave such an accumulation of 
goods that they were an embarrassment to Government 
officials for many years after peace was signed. A 
similar condition also obtained in this country. 
Estimating conservatively, if all our production plant 
were operated at full capacity, more goods could be 
turned out than we know how to use in normal times. 

Examples of the increased output of modern mach 
inery are striking. In 1879, 40,000 men in the United 
States produced about 3,000,000 tons of pig iron per 
annum. Fifty years after, in 1929, 25,000 men pro- 
duced 43,000,000 tons of pig iron per annum. An 
automatic rayon factory is cited in 1932 as producing 
rayon yarn with practically no workers at all—simply 
a few engineers and chemists. Accordingly there were 
no wages distributed in the process and as a result 
material was being put on the market without, at the 
same time, producing a fund to enable its purchasé and 
consumption. The increase in the physical output per 
operative in the United Kingdom for all the industries 
covered by the Board of Trade Census of Production 
was 34 per cent. between 1924 and 1935, and 27 per 
cent. between 1930 and 1935 For engineering, the 
increase from 1930 to 1935 was estimated by the Royal 
Economic Society to be 57 per cent. This acceleration 
of output means a wider life provided economic arrange- 
ments for consumption are made soundly, otherwise 
sabotage of our productive power is likely to ensue and 
the engineers’ work may again be frustrated. 

The future well-being of humanity depends on the 
development of a sound national economy, one which 
recognises that the only reason for production is con- 
sumption, and the national economy which does not 
ensure that effective demand is backed up by purchas- 
ing power will fa:] to achieve its full productive capacity 
and remain subject to the slumps and depressions of the 
past. Artificial restriction of output w.ll again bring 
about frustration of the aims and effort of the engineer. 
After the present war, the world’s capital, productive 


| machinery, raw materials, and skilled labour will be 


very much greater than after the last. Owing to the 
failure, in the period of peace, of effective demand for 
goods and the consequent “ rationalising ’’ of so many 
into idleness, engineers instead of being recognised as 
benefactors were accused as enemies, just as in the early 
days of the power-using age. During the last slump 
it was, in some important quarters, actually suggested 


| that we should have a 25 years’ truce to invention so 


that the social sense of the. world might have time to | 
catch up with scientific progress. Unchecked mechani- 

sation will produce, in the absence of economic and 

social rearrangements, millions of penurious unemployed 

who are unable to buy the products of the machines. 

Herein trained engineers and technicians have a national 

duty as citizens in seeing that a revival of unemploy- | 
ment does not arise. 

It may bealleged that engineers are neither versed, nor 
trained, in economics and social rearrangements, but 


| it may be noted that great reforms did not always come 


from the “expert.” For some years after the war 
reconstruction will keep engineers fully occupied, and 
the work will be completed in a relatively short time 
and will, in all probability, be undertaken regardless of 
cost and at the expense of high taxation. When the 
reconstruction work begins to fall off the real problems 
will become evident, and now is the time to consider 
them. The advice and help of the engineering body 
must be added to the efforts of the politicians and 
social scientists. If they and their work are to survive 
the dangerous and testing time which will follow the 
completion of the main work of reconstructions, 
engineers wil] have to come out of their professional 


* Presidential Address to the Institution of Engineers 
and Shipbuilders in Scotland, delivered at Glasgow, on 
October 20, 1942. Abridged. 
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| isolation and take a hand in the wider issues with the 
post-war planners. The education of engineers has 
been too narrow in the past; technical education has 
| lacked breadth ; cultural matters, citizenship and ot hy 
liberal arts have been neglected as well as such 
matters as elementary economics. 

It might be suggested that engineering is only 
section of our national activities, but there jis 
industry the nature of which has not been chang: 
engineering. Even such basic work as agricult 
nowadays depends on engineering products suc! 
tractors, reapers and threshers. After all, engin 
and technicians are producers of real wealth. Accou 
ancy and similar professions have the duty of recor 
achievements and providing the finance to 0:1 the y 
towards achievement, but they alone do not pro: 
real wealth, and without the part taken by the engi: 
and technician the activities of these professions w 
largely cease for want of subject matter. In 
view, the engineer in the past has been a littk 
much of a specialist. He has been so interested a: 
absorbed by his work that he has had no time, 
often no inclination, to interest himself with the wor 
at large. The economic mechanism of the world 
the years previous to the present war could not be s 
to run as efficiently as a modern power station, and 
is probable that the logical and objective training 
the engineer would be of great value in national 
dustrial and financial reconstruction. To attain t} 
condition the engineers should have a wider training 
and this should include ordinary economics so that | 
may think in the terms of the economist’s own la: 
guage, and be in a position to criticise the latter's 
judgments from a practical point of view. There 
already a stirring among technical educationalists 
as is shown, for instance, by the inclusion by tl 
Institution of Mechanical Engineers of the subject 
economics and workshop organisation in its associat: 
membership examination. It may well be that pro 
gress could most readily be achieved by a joint con 


ference of technical societies interested in educatior 
so that a pronouncement could be made for the guidanc: 
of technical colleges, for if the engineer of to-morrow 
is to take his rightful place in the world he must acquir 
the necessary background to-day. 

For good or evil, in our form of civilisation the status 
of a profession is‘related to its financial opportunities 
A salesman on commission may have a financial 
remuneration greatly in excess of that of the designer 
and works engineer, whose products are the rea 
source of the salesman’s success, or it may be that the 
mere recording of a factory’s achievements by the 
accountant are reckoned of higher financial value than 
the controllers of the production itself. In these 
circumstances the highest quality of recruits to industry 
and engineering may be diverted from the essential 
work of production where these qualities would be of 
greatest value, and we must not, by adopting false 
standards of value, degrade the quality of the engineer 
In post-war reconstruction the technical sk |! and pro 
ductive capacity of the engineeririg industry w.1l be es- 
sential to oursurvival no less than inthis present conflict 

A period of reconstruction must elapse during 
which the repair of war damage will absorb almost 
as much of the nation’s industrial effort as is absorbed 
by the present war effort. The return of men from the 
services will increase our ability to tackle this work, 
but the effort itself cannot be avoided. No manipula- 
tion of national finance can minimise the labour in any 
fashion, although the work cannot be carried out unless 
a financial scheme is adapted to the project. The 
liquidation of war savings and insurances will not in 
itself re-create the sunken ships or the destroyed build 
ings. The working effort of the community alone can 
secure this end, and while the effort of the community 
is absorbed in this manner it cannot be utilised in the 
supply of the means for a higher standard of living. 
We cannot expect the termination of the war to intro- 
duce immediately a golden age, but with a sound 
national finance and with no slackening or reduction 
in the industrial effort directed to the repair of war 
damage, the ground can be cleared for happier days. 
Engineers should be interested in and give thought 
to these matters, as wise guidance during the period of 
transition to normal times is essential. Many problems 
will arise during the period of transition. It is natural! 
that the heavy industries will bénefit in the replacement 
of shipping and worn-out machinery, the re-equipment 
of our railways and the rebuilding of our cities, but it 
is not unlikely that difficult problems await the country’s 
leaders in the redistributions of labour which w.|! 
arise as this period progresses. The form and nature 
of our industry and trading cannot be merely an exten- 
sion of our pre-war activities into the post-war period. 
Alterations in the nature and form of our external trade 
have taken place in the past under the influence of the 
tariff policies of ourselves and neighbouring nations, an 
the passing of much foreign and colonial indebtedness 
to us as a necessity of our financial position during this 
war cannot fail to have its reflex on our external trace 
in the post-war period. 
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LABOUR NOTES. 

Prime Minister, accompanied by Field Marshal 
who also spoke, addressed a national conference | 
rly 3.000 representatives of the coal-mining 
try in London on Saturday last. Major Gwilym | 
Joyd George, Minister of Fuel and Power, presided, | 
nd the audience included a miner from each of the | 
its in Britain, together with repgesentatives of | 
« district executives. The Mineworkefs’ Federation, | 
entral Council of Coalowners and many colliery | 
ers. Public and Press were excluded from the 
ig and after the Prime Minister and Field Marshal 
. ; had spoken, a vote of thanks to the speakers was 
osed by Sir Evan Williams, president of the Mining 
wiation, and seconded by Mr. Will Lawther, 
lent of the Mineworkers’ Federation. The resolu- 

vas adopted unanimously. 


Tue 


Smut 


\ brief official report, issued at the close of the meeting, 
no indication of the contents of Mr. Churchill's 

h, but the delegates were, apparently from their 
versations, pleased with the appeal. One of the 
lers said :—** Mr. Churchill gave a wonderful speech. 

e was grave, but on the whole optimistic, and I am 
re the men will go back to the collieries and tell their 
tes that they must exert every effort to give the 
intry the coal it needs. Mr. Churchill has given us 


ch encouragement, and it was well worth while 
nging us to London to hear him. Mr. Lawther 
d :—* I have never seen our fellows so affected. The 


ime Minister was serious and told us the facts. That 


s all we wanted—to be told the hard truth.” 


Strikes at British plants engaged on war work have 
een rather numerous of late and the delaying effect on 
itput, in some places, has been not inconsiderable. 
Practically none of the stoppages need have taken place, 
for negotiating machinery for the avoidance of disputes, 
ointly framed by national organisations of employers 
nd workers, exists and could have been called into 
peration. Nothing gained by unofficial 
stoppages ; on the contrary, much may be lost, besides 
itput, because the smooth running of industries which 
« essential in these difficult days is bound to be 
dversely affected. Moreover, matters in dispute are, 
bviously, capable of adjustment whether men strike 
r remain at work. 


is local, 


According to a survey carried out by the Bureau of 
Labour Statistics of the United States Department of 
Labour, strike activity in America during the first 
eleven months of 1941 was at a relatively high level, 
s is usual, it is stated, in a year of rapidly expanding 
ndustrial activity. increasing employment and rapidly 
ising costs of living. In December, after the declara- 
tion of war, there was a decline. The number of strikes 
n the whole of 1941 was 4,288, a figure exceeded only 
n 1937 and 1917 ; the number of workers involved was 
2.362.620, the highest recorded in any year except 
1919; and the amount of idleness during strikes was 
23,047,556 man-days which, in recent years, was | 
exceeded only in 1937 and 1927. 


| 


No information on | 
the amount of idleness during strikes is available for | 
years prior to 1927. 


One employed worker out of every 12, or 8-4 per 
cent., the survey continues, was involved in a strike 
at some time during the year—a proportion which was | 
exactly the same as in 1916, the year preceding the 
entry of the United States into the first world war. | 
The average amount of idleness per worker involved | 
was about 10 days. The total idleness during strikes | 
in 1941 amounted to about one-third of 1 per cent. of | 
the available working time during the year. 

Questions of wages and hours were major issues in 
36 per cent. of the strikes. About 47 per cent. of the | 
total workers involved were concerned primarily with 
these issues and the idleness due to these strikes | 
amounted to 45 per cent. of the total. The vast | 
majority of the strikes in this group were for wage 
increases. 


At a conference in London yesterday (Thursday) 
the National Engineering Joint Trades Movement 
submitted the first of its claims for wage increases to 
the Engineering and Allied Employers’ National 
Federation. This was for an all-round advance of | 
lls. a week. Other demands which have been decided 
on by the Movement are (1) an increase equal to 334 per 
cent. of the base rates for all plain-time workers, | 
(2) restoration of certain working conditions which | 
existed prior to June 31. 


After attending the annual convention of the Ame- 
rican Federation of Labour as a fraterna) delegate of 
the British Trades Union Congress, Mr. Tanner, the 
president of the Amalgamated Engineering Union, 


| were going in for technical engineering to take a course 


|for tool and die makers, 


|a 10 per cent. and 15 per cent. higher pay respectively. 
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watched cnn 


Toni * — 
visited a number of United States war plants. He is 


reported to have stated; while at Cleveland, Ohio, 


that he was not impressed by their speed of production | 


generally. ‘‘ They are new,” he said, “* well laid out, | 
and finely equipped, but they are not working as fast 
as they are in England.” | 


Addressing a meeting of women engineers in Man- | 
chester last week, Miss A. G. Shaw advised women who | 





of practical engineering first. They would, she said, 
find it invaluable when they got to their technical 
work. They had now, because of the war, a mar- 
vellous opportunity to get the practical training; it 
was doubtful that it would be so great in peace-time. 
She thought there would be tremendous scope for | 
women engineers after the war. That would be the | 
case on the designing side, to mention only one sphere. 
There would be a movement for more comfortable 
living, and women would have a chance of improving | 
on man-designed houses. 





| 
| 





As a result of negotiations between the Iron and 
Steel Trades Confederation and the Iron and Steel 
Employers’ Federation, the wages of workpeople in | 
the heavy steel trades in England, Scotland and Wales 
are to be increased. For workers over 21 years of age 
the advance is to be 6s. a week, for workers between | 
18 and 21, 48. 6d. a week, and for workers under 18, 3s. 
a week. The new rates are now in force. The Flax 
and Hemp Trade Board has recommended increases in 
the minimum rates of pay of both skilled and semi- 
skilled workers. In the case of men, the increase is 
10 per cent., and in that of women it ranges from 2s. 7d. 
to 4s. 7d. a week. 

The writer of the editorial notes in the September 
issue of the Journal of the American International | 
Association of Machinists states that the membership 
of the organisation has passed the 400,000 mark and | 
is still growing. With few exceptions, all its members 
employed on war production, are to be found in 
every conceivable industry, and constitute a key 
organisation in the national effort. ‘* Despite the 
facts,’ the editor continues, “that its jurisdiction | 
extends into every hamlet on the North American | 
Continent and that its members are “subjected to all 
sorts of influences, the number of incidents resulting 
in strikes and other stoppages of war work in which | 
members of the I.A. of M. have participated is in- | 
finitesimal. The I.A. of M. has the respect, confidence | 
and goodwill of thousands of employers in the United | 
States and Canada—which is evidenced by the fact that | 
it has contracts and working agreements with more | 
than 8,000 firms employing machinists. It main- 
tains, in addition to local business agents and railroad 
general chairmen, an efficient field staff of more than 
300 representatives to look after the interests of its 
mem bers.” 


The business representative of the Association at 
Hollywood, California, reports in the same issue of the 
Journal, the renewal of agreements with Pathé Labora- 
tories Inc., Consolidated Film Industries Inc., and 
Technicolour Motion Picture Corporation. The agree- 
ments, it is stated, continue in effect the 6-hour day, 
36 hour week, time and a half for overtime and double 
time for Sunday and holiday work. Hourly wage 
increases ranging from 12 cents to 33 cents are granted. 
Thereby establishing minimum hourly wage rates of 
1-71 dol. for machinists and welders, 2-15 dol. for 
working foremen and 1-14 dol. for helpers. 


An agreement negotiated with another California 
firm—the Bay Speciality Company of Martinez— 
established the 8-hour day, 40 hour week and double 
time for overtime and for work on Sundays and holidays. 
A 15-cent hourly wage increase is granted, thereby 
establishing minimum hourly wage rates of 1-50 dol. 
1-15 dol. for machinists, 
1 dol. for specialists and 85 cents for helpers. Em- 
ployees on the second and third shifts are to receive 








HIGH-PRESSURE CONTROL VALVE. COCKBURNS, 
Liwirep.—Our attention has been called to the” fact | 
that in the Illustrated Patent Record, on page 340 of our 
issue of October 23, a high-pressure control valve patented 
by Messrs. Cockburns, Limited, Clydesdale Engineering | 
Works, Cardonald, Glasgow, S.W.2, and others, was 
incorrectly classified under the sub-title ‘“* Hydraulic | 
Apparatus.*” The invention in question is of a steam | 
stop valve and has no hydraulic application, so that the 
sub-title which should have been used was “ Steam 
Engines. Boilers, etc.”” We regret that the error escaped | 
our notice in proof-reading. 
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| value of the creep machine 
| periodics spirally round the gear instead of in the same 
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SIR CHARLES PARSONS AND 
MECHANICAL GEARING.* 
By Dr. 8. F. Dorey. 


(Concluded from page 298.) 


In solid-table machinés, the errors most likely to 


| occur are those due to the worm periodic, which includes 


the axial drift of the worm once per revolution, and the 
feed.screw periodic. There are other possible causes, 
such as eccentricity in some wheel of the drive near 
to the worm, and the periodic motion of the hob, 
either rotative, axial or eccentric. The cumulative 
division error of the wormwheel gives an undulation 
along the helix, the length in the axial direction being 
equal to the lead of the spiral of the gear. It is im- 
portant that the curve of the cumulative division error 
of the worm wheel, from tooth to tooth, should be as 
smooth as possible. In this way the cumulative error 
will not set up undulations demanding rapid accelera- 


| tions and decelerations of the gear wheel, but will 


appear more as a helix angle error. 
Much has been done in recent years to eliminate 


| the periodic errors in solid-table machines ; it is true 


to say that undulation records indicate that such 
errors have been almost eliminated by a few firms. 
On the other hand, creep machines generally indicate a 


| greater magnitude of undulations than gears cut on 


good solid-table machines. In spite of this, however, 
it seems generally agreed that gears cut on creep 
machines are more silent than those on solid-table 
The conclusion to be drawn is that the 
consists in placing the 


axial plane, rather than in reducing the magnitude of 
the undulations due to periodics. 

Solid-table machines have also been made with a 
large number of teeth in the wormwheel with a view 
to raising the frequency of the noise even above the 
audible range of frequency. Such attempts have 
succeeded in reducing noise level, but frequencies have 
been present corresponding to the number of teeth 
in the wormwheels of the gear-cutting machines used 
in producing the wormwheel with the larger number of 
teeth. It seems, therefore, that the elimination as 
far as possible of the periodic error is the correct 
solution, whether or not the number of teeth in the 
wormwheel is increased. 

In the first gear-hobbing machine fitted with a 
creeping table, developed by Parsons and his colleagues, 
the work table was given an advance of 1 per cent. in 
relation to the worm wheel, there being 160 teeth in 
the worm wheel. This resulted in (160-1-616) cycles 
of worm error being registered round each complete 
feed spiral, the fractional part of this number, namely, 
0-384, giving the change in phase at any tooth space 
after the completion of a feed spiral. The feed spiral 
had a lead of only 0-05 in. and it is obvious, therefore, 
that the rapidly changing phase of the worm error for 
an advance of only 0-05 in. axially down the gear 
results in successive hob cuts, after each revolution of 
the work, reducing the magnitude of the worm error 
undulation. Parsons showed that, with the above 
ratio of change of phase of the error, the resultant 
undulation amounted to only one-fifth of that without 
the creeping table. It is evident, therefore, that to 
gain the full advantage of the creep principle, attention 
should be paid to the choice of the best ratio for the 
phase change per creep spiral. This has been men- 
tioned because, in recent years, creep machines have 
been made in which the number of cycles of error per 
revolution of the work has given an integer. With 
such an arrangement, one of the primary advantages 
of the creep mechanism, namely the placing of the worm 
error spirally round the gear and the reduction of the 
magnitude of the error to about one-fifth, is lost. 

Parsons stated, subsequent to the adoption of the 
1 per cent. creep arrangement, that “‘ 5 per cent. creep 
is better, for it destroys a long periodicity across the 
face of the wheel, which, with narrow wheels, may 
cause a certain amount of vibration.” No doubt the 
periodicity referred to was that due to the wormwheel 
cumulative error. This periodic is very difficult to 
eliminate, because of the difficulty of removing a 
cumulative error from a large wormwheel or internal 
creep wheel. It results in the formation of the well- 
known creep markings on the gear. With 1 per cent. 
creep, the phase shift of the cumulative error is 0-01 
times the pitch circle circumference, and the feed 
advances f across the gear, where f is the feed per 
revolution of the work. When the phase has moved an 
amount equal to the pitch-circle circumference, the 
feed will have advanced an amount equal to the lead 
of the creep spiral, i.e., 100 « f for 1 per cent. creep. 

So far as gear nose is concerned, the danger of 





* The 7th Parsons Memorial Lecture, delivered at a 
meeting of the Institute of Marine Engineers, held in 
London on Wednesday, September 16, 1942. Abridged. 
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resonance should be considered in the design of double 
helical gearing by maintaining a stiff construction, both 
torsional and axial, between the two helices of the gear. 
Parsons was certainly right in adhering to the principle 
of the fitting of flexible couplings between the pinion 
and turbine, and maintaining maximum stiffness other 
wise in the construction of the gears and casing, as 
opposed to flexible mountings advocated elsewhere 
It seems, too, that much can be done to improve 
present-day creep machines by adhering to the princi- 
ples explained by Parsons in 1913, namely. that of the 
correct spiral arrangement of the worm and cumulative 
periodic errors, and by the elimination, as far as possible, 
of inaccuracies in the gear-cutting machine. 

With the more common arrangement of the creep 
mechanism in present-day machines, giving positive 
creep, the periodicity of the worm wheel and internal 
creep wheel is one per revolution of the worm wheel. 
Since the periodicity of both the worm wheel and the 
internal creep wheel is the same, their cumulative 
errors combine to form a resultant cumulative error. 
If these errors are 180 deg. out of phase, a minimum 
cumulative error results. The cumulative of the spur 
creep wheel is one per revolution of the work and 
results in a long undulation along the tooth space, the 
lead of which is equal to the lead of the spiral of the 
gear. Similarly, with the arrangement giving negative 
creep, the spur creep wheel and worm wheel form a 
resultant periodic, and the internal creep wheel the 
long undulation. The creep mechanism does not affect 
the lead screw periodic; any periodic movements of 
the hob affect the profile of the involute, but do not 
produce undulations along the tooth space. 

To eliminate the undulations mentioned, lapping 
processes have been resorted to both in this country 
and in the United States. In some cases, the gears 
have been simply meshed and run with a light load, 
using glass powder as a grinding medium. Since tooth 
action includes both rolling and sliding contact, care 
has to be exercised to avoid destroying the involute 
profile. The Parsons Company have introduced a 
method of lapping pinions in which the load is adjusted 
by a brake. The pinion and lap are run in mesh and 
the lap can be moved axially along the bed of the 
lathe on which the assembly is mounted. In the 
United States, other methods of lapping are in use and 
large wheels have been lapped. This seems a definite 
step in the right direction, because it is the large 
wheels which have undulations of increased magnitude 
as compared with pinions. There seems little doubt 
that, for increased load and reduced weight of gear 
for a given power transmission, undulations must be 
removed or in any case reduced, otherwise excessive 
surface stresses will result. Further, lubrication diffi- 
culties will be increased with increase of load unless 
undulations are eliminated and surface finish improved. 
Whether solid-table or creep machines will succeed in 
producing the best gears in the future is an open 
question, but at present, as already mentioned, creep- 
cut gears generally have been found more silent than 
those cut on solid-table machines, although the undula- 
tions may be greater, and the surface finish inferior. 

\s has been mentioned, Parsons preferred to elimin- 
ate gear-cutting inaccuracies as far as possible rather 
than to introduce flexibility in the form of floating 
frames to reduce inertia loading due to the inaccuracies 


present. A good example of the attack made by the 


Parsons Company in this direction is illustrated in a 
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paper given by Mr. L. M. Douglas,* of that company, 
wherein it was indicated that, by the use of an angular 
pitch gauge and by grinding of individual errors, by 
a grinding wheel mounted in a slotting machine, and 
finally by the use of a crown lap, the pitch error was 
reduced to 0-001 in. in the case of an 80-in. diameter 
spur wheel. The error was in the form of a first 
harmonic due to either a deviation in pitch or to 
eccentricity. Work such as this is the only way in 
which to reduce the cumulative periodic already men 
tioned for the case of creep machines. 

The Parsons Company also arranged their gear 
cutting machines in one shop with temperature control, 
so that diurnal errors could be obviated. In the early 
days of hobbed gears, the hob itself introduced errors 
which affected the form of the involute. A system of 
gauging was imtroduced at the National Physical 
Laboratory for checking the pitch, the flank angle, 
the pitch-circle diameter, and the form of the flanks. 
Figs. 1 and 2, herewith, show the pantograph used 
for making these measurements. Fig. 3, opposite, 
shows the results obtained for a hob in 1925, anc 
Fig. 4, those for a similar hob in 1942. The following 
are the results obtained for these two hobs, which 
are representative of the best practice for the two 
dates mentioned Both single-start hobs, with a 
pressure angle (in the axial plane) of 14} deg., and 
a nominal pitch diameter of 5-5 in. The number of 
flutes was 14, and the linear pitch, in. 

1. Spacing of Teeth. 

1925. 1942. 

Pitch curve shows marked Pitch curves show no 
periodic error of magni periodic or cumulative 
tude about 0-O00Lin errors. Variations from 
Cumulative error is mean pitch do not 
small, though at this generally exceed 
time a cumulative error 0-0002 in. 
of about 0-OO1 in. over 
100 teeth was not un. 
usual. 

2. Flank Angle. 

1925. 

x flank 14 deg. 28 min x flank 14 deg. 31 min. 

8 flank 14 deg. 32 min. 8 flank 14 deg. 28 min. 
N.B.—These angles were N.B.—Very few modern 

rather better than most hobs have errors great- 


1 





1942 


at the time. Errors of er than 3 min. 
7 min. were quite 
usual. 
3. Pitch Diameter. 
1925. 1942. 


Variation in pitch dia- 
meter less than 
0-0003 in. 


Variation in pitch dia 
meter amounts to about 
0-002 in. 
4. Jooth Form. 
1925. 1942. 

Form good, and tooth Form good, and tooth 
flanks uniformly flanks uniformly 
straight throughout straight throughout 
(see print of pantograph (see print of pantograph 
traces, Fig. 3). traces, Fig. 4). 

A further point about hobs is the accurate mounting 
of the hob on the arbor or mandrel, and making sure 





* “Mechanical Gearing for Large Power Trans- | 
mission,’’ by L. M. Douglas. Trans. N.E. Coast Inst. 
of Engineers and Shipbuilders, December, 1940. See also 
ENGINEERING, vol. 151, pages 57 and 98, (1941). 








Fre. 2. 


of its concentricity. Hobs nowadays are genera! 
made with a ground surface at the ends for this purpox 
End movement of the hob should also be eliminated 
Lack of accuracy of the hob, or in the mounting, wou 
give rise to imperfect involute profiles which would 
show a general waviness, the form depending on the 
errors present. Factors affecting axial pitch incluck 
accuracy of the feed screw, the straightness or oth« 
wise of the slide, and the correct alignment of the work 
when set up in the machine. Instruments are now 
available for the measurement of axial pitch withi: 
very fine limits, and it is no longer necessary to rely 
on marking with the gears in mesh. 

In Mr. Douglas’s paper, referred to above, it wa 
pointed out that, theoretically, the index wheels fo 
cutting a pinion should be the same diameter as for the 
wheel. This desideratum is not fulfilled in practice 
but it does indicate the advisability of using machines 
as large as possible for work on pinions and, further, of 
using extra care in the maintenance of these machines 
Experience certainly indicates the necessity for taking 
such precautions. 

In 1916, H. M. Martin* applied Osborne Reynold 
theory of lubrication to mechanical gearing and his 
analysis is worthy of careful study. The following 
relationship was obtained, namely. 


ueVR 
Ai -5 


0 


pe 


where R the mean radius of curvature of the pinio: 
teeth, u, mean linear velocity of rolling. A, mini 
mum film thickness, and p = maximum pressure in the 
oil film. This relationship is important because R is 
proportional to the pinion pitch circle diameter for a 
given ratio of addendum to dedendum. and for a given 
pressure angle. Further, pis proportional to the load P 
which can be carried per inch of face width. It is thus 
seen that. for a given value of the film thickness, the 
permissible value of P will vary as the square root of 
the p.c.d. Martin applied his results to a pinion having 
the following particulars: p.c.d., 14 in pitch line 
speed, 62 ft. per second ; pitch, 0-822 in.; helix angle. 
45 deg.; load per inch face width, 520 lb. ; and load 
per lineal inch, 267 Ib. The oil-film thickness was 
calculated at ©-000125 in., maximum oil pressure 
6,376 lb. and the width of the bearing pressure zone. 
0-0866in. In making these calculations, the tempera 
ture of the lubricating oil was taken at 90 deg. to 
100 deg. F., with a viscosity of 0-7 dyne per square 
centimetre. 

As the amount of the addendum of the pinion is 
increased, the curvature of the pinion becomes less 
sharp, that is, the value of R in the above equation 
increases, as does the value of u,. The permissible 
value of P is thus increased for a given value of film 
thickness. Theoretically, therefore, an increase in the 
ratio of addendum to dedendum permits a higher load 
from considerations of lubrication. As will be seen 
later, it also brings about a reduction of the surface 
stress. Parsons took advantage of this by introducing 
all-addendum pinions in 1932, and proved by experi 
ment that an increase in load was possible. This led 
in some cases to the elimination of the centre pinion 
bearing, which had been provided from considerations 
of lateral stiffness where the axial length over the gear 





* ENGINEERING, vol. 102, page 119 (1916). 
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|certainly indicates the necessity for a running-in 
riod for a gear before fully loading it. Until this 
MECHANICAL GEARING FOR SHIPS. pane A period is successfully bridged, oil-film lubrica- 
tion is not fully applicable, neither are the advantages 
accruing from the all-addendum gear. Increased pres- 
sure angle from, say, 144 deg. to 22} deg. also increases 
both the mean radius of curvature of the pinion-tooth 
profile, and the relative speed of the two surfaces, with 
increased oil drag. However, the length of the path 
of contact is reduced. 
From the foregoing it is seen how, from considera- 
tions of oil-film lubrication, the following relationship 
is obtained : 





P=K~v7d 

where K is a constant and d is the pitch-circle diameter, 
and the speed is taken as approximately constant for 
marine gears. Parsons adopted this relationship 
before Martin made his analysis, and the value of K 
adopted was 180 to 220 for gears for the mercantile 
service and, for naval work, 200 to 225, and up to 
310 with all-addendum teeth. A speed factor has so 
far been omitted ; this is probably due to compensating 
effects, because, although an increase in speed increases 
the possible load for the same oil-film thickness, the 
accelerations and decelerations due to gear-cutting 
inaccuracies also increase, resulting in an increase of 
inertia loading. 

As already explained, gear loading depends to a 
large extent on the ability of the gear teeth to maintain 
oil-film lubrication during operation. Regarding the 
bending stress, Parsons showed that under static 
conditions a load of 40,000 Ib. per inch of face width 
was required to break the teeth of a 6-in. diameter 
pinion, when meshed with a gear wheel of 26 in. dia- 
meter, the normal pitch being , in. and the spiral 
Fie. 3 angle 30 deg. This experiment, together with the 

as ‘x taa of rounding the bottom of the interspaces 

tween the teeth, certainly eliminated bending fatigue 

stress as being a controiling factor in gear loading. 

Furthermore, it is borne out in practice, since only in 

cases of defective material or excessive resonant 
vibration has failure occurred by tooth fracture. 

Apart from bending stress on the teeth, they are 
subject to surface stress, and Hertz has shown that the 
| following relationship holds :* P = k x d, k being a 
| constant and P and d being, as before, the load per 
| inch width of face and the pitch circle diameter, re- 
| spectively. In this formula, d appears for a similar 
reason to that for which it appears in that dealing with 
| oil-film lubrication, namely, because it directly affects 
the mean radius of curvature of the profile of the pinion 
tooth. In the early days, for pinions 10 in. in diameter 
and less, the value of k was taken as 60 to 75, with a 
view to keeping down the surface stress. Above 10 in. 
diameter, the radius of curvature was such that, with 
the increased radius, oil-film lubrication became the 
limiting factor rather than surface stress. As already 
mentioned in dealing with lubrication, the gear size 
was calculated using the formula 


P=K~7yd, 


where K had the values 180 to 220 for gears for the 
merchant service, and 200 to 225 for naval work, 
and up to 310 with all-addendum teeth. With all- 
addendum pinions, it is clear from Hertz’s work that 
the surface stress is considerably reduced, and it is of 
interest to note that the value of k in the formula 
P =k x d has in some cases reached about 120 for 
pinions of about 5 in. pitch-circle diameter. 

In the early gears, Parsons used ,%in. and 1 in. lead 
hobs for the first- and second-reduction gears, re- 
spectively, and these leads are in common use to-day 
for the production of marine gears. The largest gear 
ratio used by Parsons was 26: 1 in the case of the s.s. 
Fic. 4. Cairnross, fitted with single-reduction gears. In naval 
practice, gear ratios of single reduction vary from about 
face exceeded three times the pinion p.c.d. The con- | film thickness, 0-000125 in., in conjunction with the a ‘ eons 5 Fan Sane yp vagores pores 7 ‘ton 
sequent saving in weight was very great; but the| phenomenon of “scuffing.” The small magnitude of about late 20. In Sh ctae ot double-reduction re 
velocity of sliding during the meshing of teeth was | the film thickness would demand a high degree of surface | the first auinatian ratio at the high-preasure os vary 
considerably increased, and, in the case of small | finish for film lubrication to be the only governing | amma. inions was about 8 sad'é ye tively. and 
pinions, “scuffing” of the gear occurred. This so-| factor. Undulations, cusps and facets present in a owe pone Lym asl v0 setia shout 6 to The rar 
called “‘ scuffing ”’ is a result of seizure of the tooth | new gear would suggest that, in the first hours of opera- | practice is to balance pinions over 6 in cms 
surfaces, and & consequent tearing away of the material. | tion, abrasion occurs. Under these conditions of mae » and the whale statically The hues caren 

The analysis by Martin does not take into account | surface imperfection, pure rolling contact seems pre- = ood Fee is obvious from considerations of 
the velocity of sliding ; however, with an all-addendum | ferable to sliding and no doubt the increased sliding | onhictenens meshing of the gear teeth. At the ends of 
pinion, the uni-directional sliding should serve to | velocity with an all-addendum pinion results in “ scuff- | the tooth g Bee. the teeth are relieved 90 as to prevent 
increase the drag which draws the oil into the regiori of | ing,” whereas otherwise pitting might or might not exceasive local ‘men at the root section. To do this 
high pressure, resulting theoretically in improving oil- |oceur. On the other hand, once the tooth flanks have the teeth are cut back at an angle of 45 deg to the pitch 
film lubrication. In this respect, it may be mentioned obtained that polished mirror-like surface after a period | jine and are further tapered on each side of the tooth 
that, with an all-addendum pinion, the sliding velocity | of operation, there seems little doubt, as Parsons showed, to J extent of 0-030 in. to zero at a distance of 3 in 
is sufficient for the formation of an oil film at normal | that both from a point of view of surface stress and | from the top of the tooth 
running speeds, if the temperature rise in the oil film lubrication, the all-addendum pinion teeth, having less | Backlash is also allowed between the engaging gears, 
above that of the oil circuit is taken to be only of the | sharp curvature, will successfully withstand an increase | and this is sufficient to allow for differences of tem- 
— of several degrees, as considered probable by | of load as compared with the.pinion having the normal | perature between the gear case and the gear wheels. 
oie ges Furthermore, so far as the oil |ratio of addendum to dedendum. Messrs. Parsons | Such clearance is generally determined by measuring 
thiok, ormed , BP yn sliding velocity 18 concerned, its | insist on the lapping of all-addendum pinions and this | the axial “ float” of the pinion shaft. Typical values 
wre ort teeters capacity will vary as d, the is probably done to prevent “ scuffing” action, which | for this axial clearance are as follows : single-reduction 
pitch circle diameter, instead of Vd, for rolling contact. | would otherwise be likely to occur in the first hours of | gearing, #z in. normal pitch, axial float 0-080 in. to 
It is interesting, however, to consider the calculated ' life of the gear. The theory of oil-film lubrication | 0-10 in.; double-reduction gearing, ;4 in. normal 
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pitch throughout, or with 1 in. normal pitch at second 
reduction, total axial float at first-reduction pinion 
(i.e., due to first and second reduction axial floats) 
0-180 in. to 0-20 in.; axial float at second-reduction 
pinion, 0-080 in. to 0-10 in. 

Summing up Parsons’ work on mechanical gearing, 
it is of interest to indicate what this work achieved. 
Not only did it make possible the turbine propulsion 
of slow-speed merchant ships, but actually increased 
the power and speed of naval vessels and passenger 
liners, due to the weight reduction obtained. 
the application ef gearing resulted in considerable 
saving in steam consumption, because both propeller 


and turbines could be operated at their most economical | 


speed. Single-reduction gearing showed, in the case | 
of vessels of moderate size and speed, a saving of some 

5 lb. of steam per shaft horse-power hour as compared | 
with direct-turbine drive, while the introduction of | 
double-reduction geared turbines showed a steam con- 

sumption of 10 Ib. per shaft horse-power hour with 

saturated steam and 8 |b. per shaft horse-power hour 

with 200 deg. superheat, giving a fuel economy some 20 

per cent. over that obtained with steam reciprocating 

machinery. 

At the time of the first application of mechanical 
gearing to ship propulsion, both electrical and hydraulic 
methods of transmission were under consideration, and 
much time and money was spent in Germany on the | 
development of the latter means of gearing. As has | 
been shown, Parsons’ immediate success opened up | 
the almost universal application of mechanical gearing 
to marine turbine propulsion. The gearing fitted in | 
the Cunard liner Queen Mary transmits a service shaft | 
horse-power of 158,000, on four shafts, the revolutions | 
per minute being 180; there is, however, an ample | 
margin of power. Comparing this latter vessel with | 
the Vespasian, it is seen that the power transmitted 
through a single gear has increased from 1,100 shaft 
horse-power to about 40,000 shaft horse-power, thus 
fulfilling Parsons’ early prediction that, so far as the | 
gearing was concerned, there seemed no limit to the | 
power which could be transmitted. 

With increased power transmitted and size of gear, 
machine index errors, however, are correspondingly | 
increased, and it becomes more difficult to eliminate 
undulations along the tooth space. In paying tribute, 
therefore, to the magnificent achievements of Parsons, it 
seems fitting to mention the co-operation and encour- 
agement given by the Engineer-in-Chief’s Department 
of the Admiralty on matters concerning the reduction 
of gear-cutting inaccuracies. Without such work and 
endeavour, the powers to-day successfully transmitted 
through gearing would not have been possible. Al- 
though Parsons’ work on mechanical gearing envisaged 
turbines as the prime mover, there seems little doubt 
that the future will show it to have a most important 
bearing on geared oil-engine propulsion. 





EVALUATION OF CORROSION 
DAMAGE BY FATIGUE TEST. 


A PaPER entitled “ Fatigue Tests as a Means of 
Evaluating Corrosion Damage of Sheet Metals” has 
been submitted to the American Society for Testing 
Materials by Messrs. W. H. Mutchler and J. A. Kies. 
In the tests recorded, stainless-steel panels, 14 in. long 
by 4 in. wide, by 0-018 in. thick, were exposed in racks 
at a coastal site, to the weather and to sea water. 
The weather test panels were exposed above the | 
water and were within 6 ft. to 10 ft. of its surface. | 
The panels exposed to sea water were suspended in | 
such a manner that they were immersed twice daily | 
at high tide. The steels were cold-rolled and polished | 
and were mostly of the 18:8 chromium-nickel type, with 
and without additions of molybdenum, titanium, and | 
columbium. Flexural fatigue tests of the fixed- | 
deflection (constant-strain) type, representing a com- | 
plete reversal of stress from a maximum tensile stress | 
to a compressive stress of equal magnitude, were con- 
ducted on the materials before exposure and after 
periods of 7}, 12, 24 and 36 months in the tide-water 
racks and 7}, 24 and 36 months in the weathering racks. | 
All the specimens showed evidence of corrosive attack, 
and the results of the fatigue tests indicated that the | 
attack was relatively rapid during the first six months 
of exposure, after which it slowed down. The authors 
draw attention to the fact that panels exposed to the 
atmosphere suffered greater damage, for a given period 
of exposure, than those periodically immersed in the 
sea water. The general conclusion is that the results 
of the fatigue tests were in good agreement with those 
obtained by visual inspection, but the method gave a 
reliable means of evaluating the damage due to corro- 
sion. The authors state that the “scatter” in the 
results obtained by their method appeared to be no 
greater than is the case with other methods commonly 
employed to evaluate corrosion damage, such as tensile 
testing and loss-in-weight determinations. 


Further, | 
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: 0) through which the crankpin rotates. The other set of 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. | holes G* open into a circumferential groove in the inner 
The number of views given in the Specification Drawings | gsurtace of the cap E, and a similar groove in the shell D. 
» Kk oS ns ave none is mentioned, the| 4 nole E5 leads from the inner groove into a similar groove 
Where inventions are communicated from abroad, the | in the outer surface of = cap. Through the lining I, ot 
Names, etc., of the Communicators are given in italics. the big-end J is a hole L* which registers with the groove 

| Copies of Specifications may be obtained at the Patent | in the outer surface of the cap E and with the end of a 
Office Sales Branch, 25, Southampton Buildings, hole which runs throughout the length of the connecting 
| _Chancery-lane, London, W.C.2, price 18. each. rod H. The oil flow to the piston of the connecting rod H 


| The date of the advertisement of the acceptance of a , 
Complete Specification is given after the abstract in | is similar to that to the other piston and alternates with 
each case, unless the Patent has been sealed, when the | it. (Accepted May 12, 1942.) 

word ** Sealed "’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete | Price, of Lianelly. (1 Fig.) May 10, 1939.—The engine 
Specification, give notice at the Patent Office of |i. of the kind in which the cylinder: barrel is divided 
opposition to the grant of a Patent on any of the . 
grounds mentioned in the Acts. | midway along its length to form independent inner and 

outer working sections, each of which has a piston and 


ELECTRICAL APPARATUS. functions as an integral power unit. The cylinder barre! 
|is divided by a hollow plate 2, which constitutes the 


546,851. Dash-Mounting Instrument. Aron Electri-| iitake. In each of the chambers 3 and 4 so formed is 
eity Bieter, Limited, of London, and E. J. Riordan, of | a piston, the two pistons being in opposition and mounted 
Londen. (5 Figs.) March 4, 1941.—The invention is a | on a common piston rod. In the top and bottom of the 
shunt for small aircraft instruments which will allow of | hollow plate 2 are central openings 7, leaving considerable 
accurate selection of the shunt resistance and at t clearances around the piston rod through which the 
came time will not require special tools for its manu- |} mixture flows from the plate into the working chambers 
facture. The shunt consists of a ring 1 of wire having | $3 and 4. On the piston rod slides a valve consisting of 
an overall diameter less than the outside diameter of | a sleeve with two fixed discs 9 of greater diameter than 
| the openings 7, the discs making contact in turn with the 
| top and bottom of the plate 2. There is a gas-tight joint 
| between the sleeve of the valve and the piston rod 
| The outer ends of the working chambers 3 and 4 are 
| the combustion chambers, while the chambers 12 between 

the respective pistons and the hollow plate are induction 
chambers into which the mixture is drawn through the 


528,597. Double-Acting Two-Stroke Engine. J. B. 





\ 


pa a 


the instrument case 2. This ring is sweated into slots 
formed in the outer edges of lugs 4, which are preferably 
integral with terminal pillars 5 and are made from hot 
brass stampings. The use of wire for shunts in aircraft 
instruments has the advantage that a shunt having a 
given value of resistance and current-carrying capacity 
can be quickly made from the appropriate gauge of wire. 
(Accepted June 16, 1942.) 





INTERNAL-COMBUSTION ENGINES. 


545,128. Cooling Pistons. D. Napier and Son, Limited, 
of London, and F. B. Halford, of Edgware. (4 Figs.) 
November 8, 1940.—The invention aims at ensuring the 
necessary flow of cooling oil to two pistons which act on 
the same -crank pin, and overcomes the inertia effect on 
the oil in the passage from the crankshaft through the 
rod which causes the oil merely to oscillate in the passage 
so that no cooling of the piston takes place. The big 
end of the connecting rod A is forked and the two fork 
arms B and C carry between them a shell D. A cap E is 
bolted to the fork arms and both the cap and the shell 
are lined with bearing metal G. The second connecting 
rod H has its big end J bearing on the centre part of the 
cap E and its cap K between the fork arms B and C. 
The crankpin M is hollow (Fig. 2) afd has a radial | 
hole M' through which lubricating oil is forced under | 











| openings 7. Transfer passages 13 connect the respective 
|combustion chambers and induction chambers, and 
| are controlled by the pistons, each of which has ports 14 
|in ite wall which register with them when the piston 
reaches the end of a working stroke. Cut-off of the 
passages occurs almost immediately the piston moves 
back again and ensures the utilisation of almost the 
| entire stroke for induction. The exhaust ports are piston- 
| controlled as usual. The valve is of the double-beat type, 
closing one admission port 7 and opening the other 
pressure. In the bearing metal lining of the cap E and | under the combined influences of the compression set 
the shell D are two sets of holes G* which register succes- | up in the adjacent induction chamber and the friction of 
sively with the radial passage M'. Over a certain | the gas-tight seal within the valve sleeve. Teo decrease 


(345. 128) 





| determined arc in the inner face of the shell D and cap E | the overall length of the engine the division plate 2 can 


ran circumferential grooves D* and E* and these grooves | be recessed to allow the pistons to approach closer to 
register with the holes G*. A hole D* runs radially from | one another. The skirt of each piston is then cut away 
a lateral branch of the groove D* in that part of the shell | to leave apron portions remaining, the aprons of one 
which lies within the fork arm C. Through this arm and | piston being out of register with those of the other 
the connecting rod runs a passage N the other end of which | piston, and spaced recesses are formed in the top and 
opens into a groove in the little end, from which leads a | bottom of the plate to receive the aprons and allow them 
hole directed into the piston. Thus oil flows from the to pass to the far side of the plate 2. The interior of the 
crankpin through the radial hole M’ and the holes G* | plate, however, remains isolated from the induction 
and thence by way of the one circumferential] groove D*, | chambers except by way of the openings 7. (Accepted 
to the hole D® and the passage N, but this flow can only | November 1, 1940.) 
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DETERMINING COUNTER- 

BALANCING EFFECTS BY 

RAIL -STRESS MEASURE- 
MENTS. 


(Continued from page 344.) 

{ue principle underlying the optical type of 
oscillograph employed is simply that of photo- 
graphing, on a moving film, a spot of light reflected 
from a figed lamp source by a mirror attached to 
a galvanometer in the bridge circuit which includes 
the strain gauge. Each oscillograph can record the 
behaviour of six gauges simultaneously, and, in 
addition, a seventh beam of light is interrupted 
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by the agency of a phonic motor or other source of | 
constant frequency, and thus provides a time 
scale on the photographie record to which the 
stress traces can be referred. Fig. 21, on this page, 
shows a typical record due to the passage, at | 
70-5 m.p.h., of a train drawn by 4-6-2 locomotive 
No. 602 over gauges Nos. 12 to 17. The appropriate | 
scale of stress, obtained by calibration, and the} 
zero-stress datum, are drawn against the record | 
from gauge No. 16, while the wheel diagram of the 
locomotive has been added at the top to make the | 
successive peaks of stress self-explanatory. Separate 
peaks of stress due to the wheels of the engine and 
tender, and (on the extreme right) to the first two 
wheels of the leading coach in the train, are clearly 
brought out in each record. Special features of 
interest shown by these records are (i) the compres- 
sive stress in the base of the rail as the wheel 
approaches and recedes from the point where the 
gauge is fixed ; (ii) the facts that the tensile stress 


TABLE IX.—<Air Temperatures. 
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December 27, 1940 , . : | 34 
. 29, * 33 
9 30, os] 

January 3, 1941 30 
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January 4. The roadbed, on this occasion, was | 
|adjudged not to be frozen to any considerable | 
extent. It may be presumed, therefore, since 
|that was by far the coldest day, that the track 
was by no means frozen hard during any of the 
test runs. This is rather an important point, | 
because the rigidity of the ballast and formation | 
may be expected to exert an appreciable influence | 
| upon the stresses induced in the rails by the passage | 
| of the locomotives at speed. 

The general procedure followed with each of the | 
| test locomotives was, first, to take three sets of 
records with the locomotive passing at about 
5 m.p.h. over the gauged length of track; and | 
secondly, to repeat these observations for the loco- 
motive drawing a passenger train of suitable make- 
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gible. These comparisons between the average 
measured stresses and the theoretical rail stresses are 
presented in Tables X to XIV, on page 382. 

In the case of the high-speed test runs, the 
theoretical stress at the base of the rail has been 
calculated for the coupled wheels of the engines, 
account being taken, of course, of the wheel spacing, 
nominal axle loads, and the centrifugal force due 
to the unbalanced counterweight at the speed of 
the test. This centrifugal force, proportional to 
the square of the speed, appears as a cyclic stress 
superimposed on the static stress, the combined 
effect being additive when the hammer blow acts 
downward and subtractive, half a wheel revolution 
earlier or later, when the centrifugal force is acting 
vertically upwards. Thus the theoretical rail 
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up at two or three higher speeds, runs being made | 


normal service, and at the highest speed that could | 
be attained over the test length of track. In order | 
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stresses, shown dotted in Figs. 22 to 33, on this page 


|at the maximum speed desired for operation in|and on pages 382 and 383, are sine curves when 


plotted against wheel revolution. The method used 
for these calculations of stress was developed by the 


greatly exceeds the compressive stress and is sharply | to gain information on the effect of the steam load on | Special Committee on Stresses in Railroad Track.* 


peaked ; 


and (iii) the variation in magnitude, | the pistons upon the forces delivered to the track, | It regards the rail as a continuous beam on an elastic 


associated with periodic hammer blow, of the.tensile | half of the high-speed runs were made with the | support of elastic modulus uw, determinable as_ex- 
stresses due to the intermediate (which in this | engine working normally, and the other half with | plained earlier with referénce to Fig. 19, on page 343, 


engine is the driving) coupled wheel as the wheel | 
passes successively from gauge No. 12 to gauge 
No. 17 over 7 ft, 11 in. length of rail. 

The test work in the field occupied nine winter 
days, during which the external air temperatures, 
shown in Table IX, above, were recorded. The 


the engine “ drifting.” 


From the 5-m.p.h. records, | ante. All other data necessary for the solution of the 


the average of the stresses measured by all the | formula are provided by the properties of the rail 


| eleven gauges affected was determined for each wheel | section, and the elastic modulus of the rail material. 
|of the locomotive, and the mean results for the | The reliability of the theory has been well sub- 





to the nominal static load imposed by the wheel. 


rail depressions, upon which were based the com-| At crawling speed, the dynamic augment of load | 


putations of track modulus,. were measured on | due to overbalance on the coupled wheels is negli- ' page 278. 


| two rails compared with the theoretical stress due stantiated by numerous experiments in the field. 


* Proc. Amer. Railway Engineering Assoc., vol. .253, 
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The plotted points in Figs. 22 to 33 are the experi- 
mental results derived from the oscillograph records 
of the strain-gauge deflections. These stresses, 
it will be appreciated, occur at the position of the 
gauge along the rail, and in order to relate them 
to the angular position of the balance weight (or, | 
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more strictly, to the angular position of the resolved ; 5 
TABLE X.—Engine No. 2597. ri & 
— seni *. sams —— 4 iq 
| ‘Trail- Lead- 4 = 
ing | Coupled Wheels ing = 
Truck. Truck A : 
Wheel No ¢ ts 4 3 2 1 : ; 
Average— - 3 
Measured, 
right side| 11-9 | 11-4 10-7 8-1 10-4 6-1 t 
Measured, | | | > ® 
left side | 11-1 11-9 12-3 10-3 1 6-8 z 
Both sides} 11-5 | 11-7 | 11-5 | 92 | 11-0 | 6-5 a 
Calculated 13-4 12-4 9-6 9-4 2 6-75 
Ratio : . > 
Measured U- BOA 0-044 1-198 0-979 0-909 0-963 4 j 
Calculated a ; . . ; , zs a) 
; ——| 4 
TABLE XI.—Engine No. 2565. i } 
Trail- Lead- 2 
_ ing Coupled Wheels. ing ; 
— — | 00 10 20H 0 WO BO WW 80 80 00 ‘0 20 30 40 80 60 30 80 20 00 
I EE FE Genes HE Gmeee ES . « Drifting « Steaming “eraraxens”: 
Wheel No...| 6 5 | 4 3 2 : . 
——, | drifting, respectively indicated by crosses and dots. | the test engines were not passed over the weigh- 
right ide} 11-8 | 18-2 | o-s | o-2 | os | 6-3 |The results obtained for the different engines are | bridge specially for the tests—quite rightly, since 
Measured, i | discussed in the following paragraphs. the weights so derived could not be relied on to 
left side 9-5 | 10-9 10-4 8-6 | 9-6 6-0 Table X hi : . . . h 
Both sides| 10-7 | 12-1 | 10-1 8-4 9-6 6-2 able X, on this page, gives the comparison between | persist with any useful degree of accuracy throug 
— | 13°75 | 12-60 | 9-75 | 952 12-3 | 6-75 | measured and calculated rail stresses, due to the | even a brief period of service running prior to the 
mr a a | | passage of engine No. 2597 at 5 m.p.h. The agree-| actual tests. Hence, in the absence of evidence 
Vis: ee _ment is good on the whole, although the disparities | to the contrary, it may be reasonably assumed that 
aa oe ; TABLE XIII.—Engine No. 2513. TABLE XIV.—Engine No. 602. 
TABLE XII.—Engine No. 2517. a 2 nates i - 
i ee a | Trail- | | Lead- Trail- | Lead- 
| Trail- Lead- ing | Coupled Wheels. | ing ing | Coupled Wheels ing 
ing Coupled Wheels. ing Truck Truck. Truck. | Truck. 
| Truck. | Truck a a 
—————— 2 | | | | | 
aieieiiie ‘ine Wire i l Wheel No...) 6 | 5 | 4 3 2 | 1 wheiNo..| 6 | 5s | « | 3 | 2 1 
Wheel No ti 5 4 3 2 1 | Average— | | } | 
A - | Measured, Measured, 
Measured, right side| 8-1 9-4 | 8-7 | 82 | 96 | 45 right side} 9-3 | 10-6 | 11-0 | 11-7 | 3-7 57 
right side; 9-5 10-7 10-0 7-0 8-5 2 Measured, | Measured, 
Measured, left side | 8-8 | 10-0 | 11-1 8-9 | 8-9 | 5-0 left side | 11-5 | 11-5 | 12-1 | 13-1 | 4-6 | 6-6 
left side 9-0 10-7 | 9-6 8-3 9-8 | 5-6 Both sides; 8:5 | 9-7 | 9-9 | 8-6 9-3 4-8 Both sides | 10-4 11-1 11-6 12-4 4-2 6-2 
Both sides| 9-3 | 10-7 | 9-8 | 7-7 | 92 | 5-4 |Calculated..| 13-5 | 12-3 | 9-8 | 9-5 | 12-3 | 6-75 | Calculated ..| 16-9 | 15-5 | 12-7 | 13-9 | 4-6 | 8-3 
Calculated 4 13-2 | 12-0 | 96 | O-4 | 12-1 | 6-75 | tio: ‘ patio: | 
Ratio : leasured | an| —_ easured - 
eee -————- | 0-630} 0-789) 1-010] 0-905] 0-757) 0-711] ————— | 0-616] 0-717) 0-913} 0-892) 0-913] 0-747 
Measured | 0.704| 0-801] 1-021| 0-819] 0 760) 0-800 | Calculated | | Calculated | 1 | | 
Calculated 
OO | among individual results. are appreciable. The/| the disparities referred to may be ascribed, at least 
hammer blow), use has been made of the high-speed | most noteworthy features are that the stresses | in part, to unknown differences between the actual 
cine-photographs previously mentioned, by means/| under the left intermediate driver (wheel 3) are| wheel loads and the nominal loads given by the 


of which the position of the balance weight relative | consistently somewhat higher than those under the 
to the gauges was recorded for every run. Only | right intermediate driver ; and that, in contrast 
for the main driving wheels has the distinction | with the other wheels, the measured stresses under 
been made, in the style of plotting point, between | the main driver appreciably exceed those calcu- 
stresses observed with the engine steaming and ‘lated. So far as can be seen from the Report, 








| 


| 


wheel diagram. 
Figs. 22 to 25, on page 381, showing the observed 


| and calculated stress variations under the left and 
right wheels at speeds of 50 m.p.h. and 65 m.p.h., 
reveal the general effects of the overbalance forces 
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and the increase of these effects with increasing | parts and with the interaction between the balance 


speed of travel. The calculated dynamic augment 
is greatest on the rear driver, amounting to 22,100 
lb. at 65 m.p.h., or 76 per cent. of the nominal wheel 
load. Consequently, the associated rail stress 
fluctuates from practically zero up to some 
25,000 Ib. per square inch. Both numerically and 
in respect of variation with position of balance 
weight, the concordance between measured and 


calculated stress is not unsatisfactory, though the | 


fact that for any wheel, at either of the test speeds, 


the actual rail stress often considerably exceeds | 
the theoretical clearly calls for caution in the | 
Particularly | 
in the case of the main drivers, the observation | 


practical use of the rail-stress theory. 


points show clear evidence of other factors than 
the simple dynamic augment. The results in- 
dicate, in fact, that the steam thrust and inertia 


components along the connecting rod, and perhaps | 


also the friction of the reciprocating parts, introduce 
cyclic variations in the main driving-wheel load, so 
that the resultant stress-revolution relation is no 
longer a simple sine wave like that calculated. 


The calculated and measured static rail stresses | 
for engine No. 2565 (Table XI) show about the | 


same order of agreement as in the case of engine 
No. 2597, though the measured stresses due to the 
leading drivers of No. 2565 and to its trailing truck 
are so conspicuously below those calculated as to 
throw serious doubt on the figures taken for nominal 
wheel loading. In the case of the front driver, the 
observations at speed tend to confirm that the 
actual static loads are less than those on which 
the calculations are based. 

Since there are no remarkable differences between 
the stresses under the left and right wheels of this 
engine, only the results for the left-hand side are 
reproduced here, Figs. 26 to 28, opposite, showing 
the effects of dynamic augment at speed of 40 m.p.h., 
63 m.p.h. and 80 m.p.h., respectively. 
effects are dominant in the case of the main driver 


at high speed, and it is noteworthy in Fig. 28 that | 


the range of stress under this’ wheel extends from 
less than zero, that is, from a slight compression, 
up to 40,000 lb. per square inch tensile in certain 
tests. 

For this engine also, the stress measurements 
at the higher speeds show clear indications of cyclic 
forces other than the overbalance, not only in the 
case of the main driver, where the evidence is 
clearest, but also less markedly in the case of the 
intermediate coupled wheel. To judge from Fig. 28, 
the resultant of these extraneous forces has double 


masses on the two wheels attached to the same 
axle ; and this despite the circumstance that this 
|engine represented an advance on the original 


J-S class No. 2597, in having had its main drivers | 
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| shims were removed, and that, even without shims, 
| the maximum recorded stresses at 65 m.p.h. were 
| of moderate amount. 

| Engine No. 2513, a J-A class engine, which was 
|nominally identical with No. 2565 and actually 


cross-balanced when it was remodelled. Both the closely the same in all material respects, was in- 


cross-balancing and the use of the full scale weight 
of the big-end as its .effective rotating weight 
combine to make the overbalance in the main 


coupled wheels. 

Whatever the complete explanation, however, 
the fact of major importance is that the maximum 
rail stress determined experimentally is twice that 
based on the simple theoretical considerations 
underlying the dotted curves in the stress diagrams. 
A decided improvement in this engine could be 
effected by reducing the overbalance in the main 
drivers. In its condition at the time of testing, 
it seems quite probable that occasional rail kinks 
could be produced by the drivers at.speeds in the 
region of 80 m.p.h., though no kinks were observed 
during the tests. 

Engine No. 2517, it will be remembered, was the 
rebalanced locomotive of the J-S class, in which the 
reciprocating parts had been lightened by 200 lb. 
and a considerable amount of reciprocating balance 
|removed from the front, intermediate and rear 
| drivers. It was, therefore, a convenient engine 
| with which to investigate the effects of normal rail 
| irregularities, and a second series of tests was accord- 
| ingly conducted, both at crawling and high speeds, 
| with the levelling’ shims removed from under the 
| rails. Table XII, opposite, shows that the absence 
| of the shims produced no marked effect on static 
| stresses, but that under either condition the 
measured values were consistently less than those 
calculated from the nominal wheel loads except in 
the.case of the main drivers, wheels No. 4. In all 


sides of the engine are in close agreement. 

Figs. 29 and 30, opposite, giving, respectively, 
the test results for the left drivers of this engine at 
65 m.p.h. with and without the track shims fitted, 
may be compared, first, with Fig. 24 and Fig. 27 for 
| the left driving wheels of engines Nos. 2597 and 
| 2565 at about the same speed. On the whole, the 
measured stresses for No. 2517, like those calcu- 
lated, were decidedly lower than those due to the 
other two engines and exhibit rather less effect of 
factors extraneous to the overbalance. Numerically, 
the stresses were quite moderate under all the 
led wheels of No. 2517. The second com- 





| coup 


drivers so much in excess of those in the other 





the frequency of the wheel rotation, and is just a | parison, between Figs. 29 and 30, reveals little 


| cluded in the tests on suspicion of having caused 
rail kinks at 80 m.p.h. In all probability the 
suspicion was unjust, since it was found impossible, 
| even under favourable conditions of the trials, to 
|make the engine travel at a higher speed than 
|75 m.p.h.; and because, at that speed, the test 
| track was not damaged by it. The measured static 
stresses, presented in Table XIII, opposite, are 
comparable with those of Table XI for engine 
No. 2565; but they are decidedly less towards the 
trailing end of the engine, indicating a different load 
| distribution, although the total actual weight is 
|again consistently smaller for all engine wheels 
than those presumed from shop records. Some re- 
distribution of spring loading is apparent from the 
| static stress under the left main driver (wheel 4), 
| which is nearly 30 per cent. greater than that under 
| the right main driver. 

| This feature is confirmed by the tests at high 
| speed, for which the measured stresses under the 
| left main driver are generally greater than those 
/under the right main driver. The dynamic-aug- 
ment tests were conducted without shims under 
the track, at speeds of 50 m.p.h., 65 m.p.h. and 75 
m.p-h. The characteristic effects of speed on 
dynamic augment of rail stress being similar to 
| those already noted for engine No. 2565 in Figs. 26 
to 28, only a selection of the results obtained for 
engine No. 2513 are reproduced here, in Figs. 31 
to 33, on this page. Comparable results for the 
| two engines show that, especially in the case of the 
| left main driver, the dynamic effects on rail stress 
are very similar, though on the whole the stresses 














These | important respects, the static stresses under both | measured under No. 2513 are less than those for 


| engine No. 2565. As regards engine No. 2513 alone, 
Figs. 32 and 33 clearly demonstrate the greater 
magnitude of the stresses under the left, as com- 
pared with the right main driver; and Fig. 32 
again indicates the importance of effects extraneous 
to overbalance force. It will be observed that 
these are particularly marked in the results for the 
main driving wheels. 

For the Pacific-type locomotive, No. 602, the 
calculated static rail-stress values, given in Table 
XIV, opposite, are noteworthy for being con- 
sistently greater, by proportions ranging from 10 per 
cent. to 60 per cent., than those measured. As a 
whole, the left-hand side of the engine appears to 





little out of phase with the counterweight position. | difference between the general run of the results 
Both these considerations, since out of roundness obtained with and without shims, the only points | 
of the main drivers was not marked, suggest that | worth comment being that the scatter of the | 
the forces are associated both with the reciprocating | measured points was somewhat wider when the | 





be heavier than the right-hand side, and the same 
tendency can be seen in the dynamic stress results 
obtained. 

(To be continued.) 
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ENGINEERING IN AGRICULTURE.* 


By Sir Jonny E. ToHornycrort, K.B.E. 


(Continued from page 376.) 


Wuite large-scale ploughing was done by steam- 
engines, until the introduction of the internal-com- 
bustion engined tractor the harvesting machines were 
usually drawn by teams of horses, though straw- and 
wood-burning steam traction engines of light type 
were used to some extent. The general adoption of the 
motor tractor cannot be said to have taken place until 
after Ford tackled the problem of producing, at a low 
price, a light powerful tractor, which could be used for 
ploughing and other operations, during the last war; 
about ten years were required for it to supersede steam 
cable ploughing in Great Britain. British agricultural 
engineering firms and others carried out considerable 
development work in connection with internal-com- 
bustion tractors; but it was by the substitution of a 
light high-speed motor for the relatively slow and 
heavy ones which had been experimented with that 
Ford, utilising the motor and gearbox in combination 
with the driving-axle casing to take the place of a frame 
on which to mount them, can claim to have revolu- 
tionised tractor design. 

Although the simplicity of the wheeled tractor gives 
it many advantages when considerable powers are 
required for certain classes of work, the track-laying 
type of tractor can be made to do many things which 
are impossible for the wheeled machine; but condi- 
tions still exist under which the cable-hauled plough 
ean do work which is impossible even with the track- 
laying type. When steam ploughing was at its zenith 
in Great Britain, about 600 ploughing tackles were in 
use, and a considerable number of the old steam ones 
are still being operated, as well as new cable ploughing 
tackle in which the internal-combustion engine is 
substituted for the steam-engine. During the past 
few years the increase in the number of tractors 
employed by farmers has been enormous, and, at the | 
present time, in England, Wales, and Scotland, 119,000 
tractors are being operated. On average land, one man 
with a Fordson or similar type of tractor with a two- 
or three-furrow plough can do the work of three men 
with two-horsed ploughs, and a track-laying type of | 
tractor, with a four-furrow plough, can do the work 
of five men with horse ploughs. 

It is estimated that 20,000,000/. was spent on new 
farm machinery in 1941, and that, as a result, Great 
Britain is now the most highly mechanised country in 
Europe, including Germany, which was credited with 
having had more than 3,000,000 h.p. According to 
data published by the Ministry of Agriculture, the 
tillage area has been increased by 4,000,000 acres— 
an increase of 36 per cent. since 1939, when the area 
under the plough was down to 11,000,000 arable acres. 
After the ploughing-up campaign during the last war, 
the area under the plough was, for a short time, 
increased to 14,567,000 acres. Referring to the fresh 
scientific discoveries in connection with agriculture 
since he addressed the British Association as President 
of the Agricultural Section twenty years ago, Lord 
Bledisloe, after mentioning the various factors in 
inducing soil-productivity, added, “and, above all, 
the labour and time-saving efficacy of modern farm 
implements and machinery.’ There can be no possible 
doubt that, without those implements, the increased 
area of arable land could not have been provided. 

While mechanical ploughing and cultivation of the 
land must take first place, the reaping and harvesting 
of the crops are now dependent on mechanical power. 
Owing to our climate, to reap and thresh at one opera- 
tion is not such an easy matter as in some other coun- 
tries; but with the limitation of available labour it is 
being done to an increasing extent, and the cost | 
accepted of the artificial drying that will be necessary | 
after threshing. It has been stated that 1,250 com- 
bined reaping and threshing machines new to the 

country were brought into operation in 1941. While 
the ultimate object of agriculture is to produce human 
food, and the main products in which we are interested 
are corn, beef and mutton, milk, and sugar, the farmer 
has to deal with a great many crops to produce them, 
having to provide the grass, hay, roots, and a variety 
of other crops to feed the cattle and to arrange a correct | 
rotation of cropping to maintain his land in the most | 
productive condition. All this necessitates the employ- 
ment of a wide variety of implements besides the 
plough and the reaping-machine. 

I have referred to the drainage of land, and would | 
like to say rather more about what is being done | 
and about the mechanical appliances which are being | 


be _ drain - ae but that is applicable | the summer meeting of the Institution of Mechanica) 
o © certain classes of land. Engineers in June, 1926, were as follows :- 
odern power-operated trenching machines and pipe- ho 
layers, the inception of which was due to Mr. George 
Watson, M.Inst.C.E., enable the work to be done at 
high speed with an enormous reduction in man-power. | 
| Under average conditions, a man will throw out | 
6 linear yards of trench 12 in. wide by 1 ft. 6 in. deep | 
per hour; the time taken for 1 mile of trench of similar 
section would be approximately 300 man-hours. There 
are various machines which will excavate 170 linear 
yards an hour, equal to 10 machine-hours per mile. | _ : 
The Government subsidy for pipe draining has been in Steam, double-engine set, 200 indicated 
| operation since July, 1940, and in two years, 14,780 | _ Power, or equivalent oil-engines - o0-58 
schemes have been approved by the Ministry at an | =team, double-engine set, 250 indicated horse- 
estimated cost of 772,0001., the area benefited being power, or equivalent oil-engines “ . ga 40 
ins vac soy The Ministry estimate that applications Of the wheel type of tractor, that introduced by Ford 
py Ae pen » aid for tile drainage ana represents the major part of the production of tractors 
200), year, 1,500 tiles being required per acre. | jn use in Great Britain, although similar machines 
It is not so easy to make a direct comparison of the |}made by the International Harvester Company and 
| Saving in man-power by the employment of mechanical | other companies in America are also used, as well as 
means for ditching and digging out watercourses and | some of British make. The American machines are of 
== — —_ Opening up, _ peerage | both the wheel type and the track-laying type, and 
Geuinddldaneneam. See ane Porta } — ha mane gee rs ee a to 40 h p 
since the war broke out, schemes have been approved wh or Peery Ke Pecdeon mu + ion ¢ Saino 
in Essex for draining 2 120 acres, mole-draining 59,110 avin ‘vee — pede =. ~ —¥ "' wesghing 
acres, and clearing 2 880 miles of ditches, 197,405 acres | y- ee ae ee ee ss 14 h.p. to 20 h.p 
ae -, ! ‘ » 19s, |when used for driving a threshing-machine. The 
benefiting. The mole drainer requires a heavy pull, | portable engine which drove a similar threshing-machine 
and the aterpillar tractor has very greatly increased and developed approximately the same power weighed 
the possibilities of employing it. The Caterpillar! 4 tons. but it was not entirely self-contained and 
track has also made possible the employment of the required the service of water-carts and coal-carts 
various types of excavating machines on land where The great advantage of the internal-combustion 
it would have been impracticable to use mechanical | engined tractor is that it is capable not only of per 
excavators and diggers of the wheel type. To level | forming the work of the old portable steam-engine but 
| land, and to move soil from one area to another, the | also of hauling ploughs and the various tillage imple 
bulldozing and grading machines which have been 80 | ments for which it was primarily designed. Perform 
extensively eee ae Nag me gg oe Coe <p ance data, kindly supplied by Sir Patrick Hennessy 
in preparing land for the plough. e tractors used for | are given in the Appendix. 
this work are much more powerful than the types The steam sieadiing engines.were of considerabl: 
specially designed for ploughing and similar work. | weight (up to 12 tons), complete with their drums and 
They are often fitted with engines of 115 h.p., capable cables, and were certainly very fine machines. The 
of a drawbar pull of 34 tons, and weigh up to 15 tons. | track-laying tractors of the Caterpillar and similar 
Ee Po enna ae rm eee pane a types, whieh ane Ges ened 0 Saal a setts Slaven 
ago, but I should not overlook the work that was done ioe ae ‘on 55 ho y They oe oem guolnned * — 
many years earlier in sc entifically designing ploughs, large numbers in America. The heaviest of them used 
saga le ls, he lo et | m agreltare gh upto 11 tmnt with th 
tent, and ~ tacit tlie. tials Petia of tracks the intensity of load is so limited (7 lb. per square 
in United Gielen, che ented Indenententie ob the inch) that there is seldom ground on which they cannot 
same solution. Small’s method was intended to raise mie - yer to meee = the number of 
the furrow slice and move it sideways by equal amounts mera bees wed i alee coaae pg wo, Aho oa 
for each unit of forward travel of the plough, and at rapid increase. The number of Fordson tractors alone 
the same time to give the slice equal increments of | , nounts to rather more than 85,000. The Ministry of 
a —_ at oa rear end of the mouldboard, the | Agriculture have given the total of all iain wen 119,000 
Sa con anon pig em gh o€ BO dog, wi Seg” mes Some I ompecon with B00 fe 
punsanoaeees Led Ses qosdation at sagen oe | It is instructive to compare the fuel consumption of 
ison ploughshase. the agra — age 4 that of the — 
Developments of the plough were made to reduce its — oa Be 20s bee ~ . “ pe ae Melo + 
draught and to turn a pe without breaking up the eeteeapine ys pene» - papuace — o's of — 
soil. Mr. Hudson, the Minister of Agriculture, recently Shoht ? ti t “at ton = e Pret at or 
expressed his surprise at finding the enormous number | igs variations existed between the single-cylinder 
of different patterns of ploughs which were being made and the compound engines, and in the Royal Agricul 
in the British Isles. No doubt, a considerable number joni nenh on ot eg plifferent makeup maove 
of varieties are required for the varying soil conditions man rs actoweh 7 pp of & pound. The a 
and the different classes of work which ploughs are | ~ hi e ehigh oil by @ tractor to-day J doing either 
needed to do, but there can be no question that there yp sen yc alg ae ree gre with Ge = 
must be a very great duplication of the necessary types b ke eam-engines, or ploughing, is about 0-7 Ib. per 
by the manufacturers, with slight variations. brake horse-power per hour. The quantity of coal used 
“The gyro-tiller works on a different method, and for farm work now is negligible in comparison with that 
while it is very effective in stirring up the subsoil and | —_ Ip a pe but the quantity of oil con- 
making use of very considerable power in the one ae et anager ps oS Game Sepertans. 
operation (40 h.p. being necessary to operate a 6-ft. | bres pees y the vaporising oil, and neglecting the 
width, and 170 h.p. a 10-ft. width), it has a limited | ge weed for — up and the Diesel oil consumed 
sphere of operation in comparison with ordinary plough- 7 we limited haps of tractors that require it, the 
ing. The dise plough, which is mainly used in overseas | CCnsEmpHER was relatively unimportant a few years 
countries, and the disc harrow, which is now in universal | “8° but with the rapid increase in the number of 
use, are modern implements which, in conjunction with | Senetere, and the much greater quantity of work that 
the tractor, are playing a very great part in speeding up | * — obtained from them, the consumption of 
cultivation. It is common practice now to draw behind | V®POTS'ng oil represents « considerable portion of the 


a tractor a four-furrow plough, a disc harrow, and a country’s petroleum imports. The necessity for using 
spiked harrow, to prepare a seed-bed in one operation, | this large quantity of oil to the best advantage, and 
one man doing the work which would need ten men anc wasting none of it, is obvious. ; It is unlikely that any 
20 horses to accomplish in the same time. | thing material can be done to improve the efficiency of 

| the motors, but their users can do something to prevent 
waste. 


Per 8-hour day. 
Horse plough, with single-furrow plough, two 
horses in light land and three in heavy — 
Steam, double-engine set, 75 indicated horse- 
power, or equivalent oil-engines - eee 
Steam, double-engine set, 100 indicated horse- 
power, or equivalent oil-engines ‘ , 16-18 
Steam, double-engine set, 135 indicated horse- 
power, or equivalent oil-engines ‘ 209% 


Acres, 
l 


horse- 





The portable engines which drove the threshing- 
machines and other plant about 50 years ago were made | , 
in a considerable range of sizes. They were classed by | The suction gas- producer enables internal-combustion 
nominal horse-power and varied in size. Engines of | &mgines to be run on solid fuel under certain conditions. 
7 nominal horse-power, developing about 20 brake | In other countries, particularly France, a great deal 
horse-power and weighing 6 tons to 7 tons, were gener- | ¥®* done by the Government to encourage the use of 
ally used for threshing, and they required a good team | Producers by agriculturists, but no one would use 


used in connection with the work. The pipe drainage | of horses to move them about. They were gradually them willingly if they could get oil. While it would not 


of land, when the trenches had to be dug by hand, 
was necessarily slow and expensive, and practically | 
ceased during the years of depression. As a substitute, | 





superseded by traction-engines which, as well as driving | impossible to equip the tractors in general use in 
the threshing-machines, could haul them about. The Great Britain with gas producers, the reduced power 


Fowler ploughing engines went up to quite large horse- with producer gas and the lack of flexibility in operation 


— — a | powers. Figures given in a paper by Mr. F. Ayton.* at | Would be so great that the work done would be seriously 
* Presidential address to the Institution of Civil En- | pe g 8 = Ayt . | aff 

gineers ; delivered in London, on Tuesday, November 3, | 

Abridged. 


1942. 





Proc. Inst. Mech. E., 1926 (11), page 683. 


ected. 
Light and heavy soils, of course, require very different 
‘quantities of power to cultivate them, and formerly 





* “ Applications of Engineering to Agriculture,” 
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it was customary to speak of two-horse and three-horse 
\ good deal of controversy has arisen recently 
about the number of furrows with which a wheeled 
tractor can deal. In the great majority of cases, it 
wems to be generally conceded that a three-furrow 
jlough is not overloading it. A tractor with a three- 
furrow plough, operated by one man, can more than 
do the work of three ploughmen and six horses, and 
the track-laying type of tractor, with a four-furrow or 
six-furrow plough, more than the work of five men and 
ten horses. With horse tillage, it was not possible to 
couple a series of different implements behind one 
but with tractors this can be done and, in 


land 


another ; 


some cases, a seed-bed can be prepared in one opera- | 


tion when ploughing. There is a special advantage in 
this : 
low speed resulting from the several operations, it 
was necessary that the land should be in the right 
condition each time. Owing to our climate, the con- 
ditions often varied very rapidly, with the result that, 
when the farmer had only a limited number of horses 
and men, delays occurred in waiting for them and for 
the soil condition to change. 


when the work could be carried out only at the | 


With the possibility | 
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ENGINEERING. 


In the past, in Great Britain, the Royal Agricultural 
Society has played a great part in fostering develop- 
ments by instituting competitive trials for different 
classes of machines. In some foreign countries, 
Governments have played a somewhat similar part, 
| but I think, generally, the credit for what has been 
done must be given to the engineers of the agricultural 
engineering firms which produced the machines. Recog- 
nising the importance of further development, the 
Ministry of Agriculture and the Secretary of State for 
Scotland have recently decided to establish an Agri- 
cultural Machinery Development Board, of which Lord 


| Radnor fs the chairman, and an Institute of Research | 


in Agricultural Engineering, which will take over the 
staff of the Faculty at Oxford University which dealt 
with the subject. The Director of the Oxford Institute 
|has been appointed Director of the new Institute, 
| which will be housed temporarily in the buildings 
| belonging to the Yorkshire Council] for Agricultural 
Education. Later it is intended to build a permanent 
home for the Institute on a site near the temporary 
| accommodation at Askham Bryan. 


(To be continued.) 


of the preparation of the land for the seed-bed being | 


carried out much more rapidly, advantage can be taken 
of doing the work quickly while the soil condition is 
most suitable, and there can be no doubt that this 
has contributed very greatly to the speed with which 


land has been successfully broken up and seeded during 
the past year or two. 





TESTING MACHINE FOR 


AEROPLANE AUTO-PILOT GEAR. 


| Iw the account of the general routine adopted for 





table providing room for testing ten of these units, 
namely, five directional gyroscopes and five altitude 
gyroscopes, the latter being generally known as Sperry 
Horizons. A directional gyroscope is seen in its 
octagonal casing on the right in Fig. 1 and on the 
left in Fig. 2, the converse positions being oceupied 
by an “ horizon ” in a cylindrical casing. These units 
are attached for testing to the perforated flanges at 
the sides of the table, and in Fig. 2 the nipples for the 
air connections can be distinguished on the left. No 
oil connections are required when the units are tested 
| alone, since the servo-units are not involved. All ten 
units, if need be, can be tested simultaneously with a 
complete Gyropilot assembly. As already indicated, 
the testing operation requires a supply of pressure oil 
and the creation of a vacuum. These are provided by 
an oil pump and a vacuum pump housed in the cabinet 
and both driven, through a common gearbox, by a 
motor independent of the main drive. The pump 
motor and gearbox are seen in the foreground of Fig. 3 
and Fig. 4, which show the interior of the cabinet. It 
| should be pointed out that the disc seen near the motor 
|in both illustrations is merely the back of the reflector 
of the lamp used in photographing the apparatus. 

The main drive referred to above is that from which 
| the table movements are derived; it is not visible in 
| either Fig. 3 or Fig. 4, but consists of a motor running 
| at 900 r.p.m., operating, through a reducing gearbox, 
| the output shaft, which rotates at 6r.p.m. The output 
| shaft is provided with a spring-loaded dog clutch for 


Machines for sowing seed in drills, which in essential | the maintenance of the aircraft of Messrs. British | disconnecting the drive from the table. The clutch is 
features were similar to those of the present day, | Overseas Airways Corporation, Airways House, Lon.- | just visible to the left of the reflector in Fig. 3 and to 


were designed many years ago, and were used to a 
considerable extent, although many farmers preferred 
to broadcast their seed into the ploughed furrows 
which had been pressed, and then harrow them over. 
Broadcasting of seed required considerable skill when 
it was desired to sow pre-determined quantities per 
acre, and the drill which could do so with certainty 
had many advantages. Very little corn is grown 
nowadays without employing artificial manure, at 
any rate in Great Britain, and the modern seed drill, 
which also distributes an appropriate quantity of 
fertiliser along with the seed, .not only saves one 
operation but also places the fertiliser in the soil in 
the immediate neighbourhood in which it is required. 
It must certainly be regarded as one of the most 
important of recent developments in implements. 

I cannot pass over the cultivation of the soil and the 
sowing of the seed without referring to modern deve- 
lopments in machinery for planting root crops and 
potatoes. Machines have been devised, which in 
some cases are partially hand-operated and in others 
are entirely automatic. The ingenuity shown in their 


don, 8.W.1, which was given on page 410 of the previous 
| volume of ENGINEERING, it was not possible to particu- 
|larise. The means employed for this maintenance, 
however, warranted further consideration, and accord- 
|ingly, on page 166, ante, we gave an illustrated 
| description of a machine for correcting the pitch of 
| propeller blades which have suffered damage and, on 
| page 285, ante, one of a testing machine and transport 
| stand for variable-pitch airscrews. Another interest- 
|ing part of the maintenance equipment is dealt with 
| below. The apparatus illustrated in Figs. 1 to 4, on 
| page 390, is for testing the auto pilot, more particularly 
| the Gyropilot made by Messrs. Sperry Gyroscope Com- 
| pany, Limited, Great West-road, Brentford, Middlesex. 
| The function of the apparatus is not self-evident from 
| the illustrations, so that a general preliminary explana- 
| tion may be useful. In the first place, it should be 
noted that the Gyropilot unit contains two gyroscopes 
kept spinning by vacuum-induced air jets. One of 
| these gyroscopes, which runs on a horizontal axis, 
though free to move in three planes, is the directional 
| gyroscope, and, by controlling the rudder of the aero- 


design is very great and the time saved is most re- plane, keeps the aircraft on a set course. The second 
markable. With the limitation in man-power, hoeing, | gyroscope, spinning on a vertical axis, which condition 
an essential operation in connection with row crops,/ must be maintained though this gyroscope is also 
has presented a difficult problem ; but the designers of | gimbal-mounted, controls the ailerons and the elevator. 
tractors and implements have met it with the prodtte- | Automatic flying is effected not by the direct effort 
tion of special row-crop tractors and hoes for dealing | of the gyroscopes, but through an air relay which is 





with the ordinary root, sugar beet, and similar crops. 
The importance of the reaper and binder has already 
been mentioned. By employing it, two men can now 
do the work which could be done by ten men when the 
corn was cut with a scythe. While there may be limits 
to its application in Great Britain, the combine, which 
reaps and threshes in one operation, can reduce the 
man-hours to obtain a sack of corn in the ratio of 1 to 
17. In his work, Farm Machinery and Equipment, Mr. 
Harris Pearson Smith, Chief of the Division of Agri- 
cultural Engineering, Texas Agricultural Experiment 
Station, makes the following statement: “ The effect 


of the mechanisation of agriculture is shown in the | 


number of man-hours required to grow and harvest 
an acre of wheat yielding 20 bushels. In 1830, when 
the grain was sown by hand and harvested by hand 
with a cradle,* 55-7 man-hours were required. In 
1896 with the use of the horse-drawn drill and binder, 
it took 8-6 man-hours ; while in 1930 with the tractor 
drawn drills and combine, it required only 3-3 man- 
hours.” 

Besides these developments in the harvesting of 
corn crops, much has been done to reduce the quantity 
of labour necessary in lifting such crops as sugar beet 
by the employment of special ploughs, while other 
machines have been introduced for pulling flax which, 
by hand, is necessarily a slow process. To reduce the 
labour involved in cutting and collecting grass and 
other crops for silage, and grass for drying, special 
machines have been devised, which effect great eco- 
nomies. The recent development in drying young 
grass for fodder, which possesses the nutritive value 
of the best concentrated foods, is a problem which 
engineers have solved to the great advantage of milk- 
production and of farmers who are stock-breeders. 





* This is the fitting on the stock or shaft of the scythe, 
adjacent to the end where the scythe blade is fixed, to 
enable the reaper, when he has cut enough to form a 
sheaf, to rake it together, ready for the woman sheaf- 


naker to bundle it. 


| actuated by a “ pick-up ” mechanism on the gyroscope 
| casing, the nature of the air flow to the relay depending 
| on the relative position of the gyroscope and casing. 
|The air relay actuates a balanced multiple-ported 
| piston valve, which admits pressure oil to a hydraulic 
| cylinder, or servo-unit. The piston of this servo-unit 
| is connected to the rudder, aileron, or elevator, as the 
| case may be. There is only one pick-off to the direc- 
tional gyroscope, but there are two to the bank and 
climb gyroscope, since this operates both ailerons and 
jelevators. It is for the testing of all this equipment 
that the machine illustrated has been constructed. 

The machine comprises a cubical cabinet, housing 
the driving gear, and a table which, either manually or 
automatically, is given tilting movements such that 
the pitching, rolling and yawing which occur in an 
| aeroplane are represented. The table is clearly shown 
in Figs. 1 and 2. In Fig. 1, which is a view of the 
| front, or operating face, of the machine, it is level, and, 
at first sight, it might be assumed that the rectangular 
casing, with dials, on the table was part of the testing 
gear. 
| place for testing, and it is seen again, but from the 
| rear, in the back view of the machine given in Fig. 2. 
| In this view it will, no doubt, be found impossible to 
| identify the air relays or oil control valves, but the 
| three servo-units are clearly seen near the rear edge 
|of the table. The handwheel seen in line with the 
piston rod of one of them is part of the testing rig 
|for checking the travel of that particular piston in 
place. It can be used on any of the three servo-units. 
|The large dial towards the right of the Gyropilot in 
| Fig. 1 is the indicator showing the position of the 
| aeroplane relatively to the horizon, thus indicating 
whether the machine is climbing, banking, etc. 
dial on the left, not so easily distinguished, is the 
| indicator for the directional gyroscope, which gives the 
direction in azimuth of the aeroplane and is read in 
| conjunction with the magnetic compass. 

Both gyroscope housings can be removed from the 
Gyropilot assembly and tested separately, the tilting 


This, however, is the Gyropilot assembly in | 


The | 


| the right of it in Fig. 4, the output shaft being vertical. 
| Above the clutch the output shaft can be distinguished 
as passing through a cylinder having glands, this 
assembly being carried on a tripod of angle iron. 
Above the cylinder, the shaft is attached to a double- 
armed bracket, the shaft and bracket roughly forming 
a T. The right-hand arm of the bracket carries a 
double-acting hydraulic cylinder, the function of which 
can be disregarded for the moment, the immediate 
object being to explain how the pressure oil is con- 
veyed to this cylinder, since both the double bracket 
and the shaft rotate on a vertical axis. This is effected 
by leading a pipe from each end of the hydraulic 
cylinder to the shaft above the vertical cylinder, which 
is really a distributing box, the line of the pipes being 
continued by ducts in the shaft which terminate 
in ports on its periphery. These ports open into the 
distributing box, which is divided by a horizontal 
diaphragm into two chambers to each of which is con- 
nected a pipe t@ the pressure-oil pump. The unions 
for these pipes are readily distinguishable on the left of 
the distributing box in both Figs. 3 and 4. A control 
valve is fitted between the pump and the distributing 
box and this enables the oil pressure to be transmitted 
to either end of the hydraulic cylinder as required, in 
whatever angular position in the horizontal plane the 
ports in the shaft may be lying. The shaft is carried 
in ball bearings in a housing situated below the box 
and another set in the upper part of the box itself. 
The way in which the desired movements are given 
to the table may now be described. The cylindrical 
object at the extreme top of both Fig. 3 and Fig. 4 
is part of a vertical shaft attached to the centre of the 
table, this shaft being mounted in, and the weight of the 
| table and load being carried by, a large Skefko self- 
aligning ball bearing on the top of the cabinet. It 
must be explained here that in certain of the tests the 
| table is required to have pitching, rolling and yawing 
| movements in immediate succession, while in other 





tests only one table movement is required at a time ; 
that is, the table must be capable of being tilted towards 
either the front or back or either side of the cabinet. 
The latter tests will be dealt with first, as a description 
of them will enable the mechanism of the cabinet to be 
more clearly understood. 

The tilting is effected by the angling of the table 
shaft. A short shaft, attached to a slide block tra- 
| versing a groove in a quadrant on the left-hand arm 
|of the driving shaft bracket, enters the cylindrical 
object referred to, which 1s really a sleeve and has 
internal ball bearings for the slide block shaft. It 
| will be evident that the slide block is traversed along 
|the groove by the hydraulic cylinder on the right- 
hand arm of the bracket, the amount of traverse 
determining the angle to which the table is tilted. In 
| Fig. 3 the axes of the table shaft, the slide-block shaft 
}and thé driving shaft are all in line. The table is, 
| in consequence, horizontal and the driving shaft and 
| its extension, the slide block shaft, are free to rotate 
| without communicating movement to the table. The 
table shaft, moreover, is provided with a brake to 
prevent any tendency to turn the table in a liorizontal 
plane due to friction between the driving shaft and the 
When the table has to be tilted, the control 


| sleeve. 


valve of the hydraulic cylinder is operated so as to 
traverse the slide block to give the desired table inclina- 
| tion, between 3 deg. and 15 deg. to the horizontal. 
Such a condition is seen in Fig. 4. Since, however, 
the table is to be tilted in one of four directions. it is 
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necessary that the quadrant should be capable of being 


rotated, in the horizontal plane, so that it can be set 
in one of four positions at right angles to one another. 


This is done by the main driving shaft, the positions 
being determined by an electrical contact at the outer 


end of the quadrant and at the ends of each of the four 
radiating inclined arms seen attached to the flange of 


the distributing box. 


Suppose the table is to be tilted into such a position 
that the auto-pilot would be under conditions repre- 
sented by the aeroplane climbing without a list to one 
side or the other. To begin with, the table is horizontal 
The dog 
clutch is engaged and the quadrant commences to turn, 
glowing of 
one of two lamps in the auto-pilot, according to the 
The 
operator notes this and has then to select the posi- 
He, there- 
fore, presses a selecting button on the front of the 


and both motors in the cabinet are running. 


this movement being indicated by the 


direction in which the quadrant is rotating. 
tion in which he wants the table to lie. 


cabinet and keeps it depressed until the quadrant 


reaches the particular contact arm concerned. As 
soon as contact on this arm is made, another lamp 


in the instrument, lying between the other two, glows 
The 


and indicates it, and the driving motor stops. 
current for the instrument lamps is supplied from the 
cabinet. The table being now in the desired position, 


the operator then causes it to tilt, by manipulation 
of the control valve of the hydraulic cylinder, to the 


climbing angle, a movement which upsets the gyroscope 
involved. The tilt may be either fast or slow at will, 
and is followed by an equally-controlled restoration of 
the table to the horizontal, this double manipulation 
enabling any lag in the response of the instrument to 
be timed by a stop watch. If the response when 
diving is to be tested, the operator restarts the motor 
and follows a similar procedure, but with the tilt 
reversed. The sideways dips simulate banking of the 
aeroplane, * sideways ’’ being used, of course, relative 
to the instrument on the table. 

The other form of test referred to above is a con- 
tinuous one and subjects the auto-pilot to similar 
conditions to those that would be experienced in a 
flying operation involving rolling, pitching and yaw- 
ing. It is more in the nature of a duration test than 
of one for instrument response or reaction. In 
this test the quadrant is revolved continuously, the 
selecting push-button not being used. The degree of 
tilt may remain unchanged, or not, as desired. It 
will be realised that, since the quadrant rotates when 
the table is tilted, the axis of the table shaft follows 
what may be called a conical traék and the table 
successively dips to the front, to one side, to the rear, 
and then to the other side. It repeats this sequence 
for one minute, the driving shaft speed being 6 r.p.m., 
and then automatic reversal of the driving motor takes 
place. With this continuous operation there is a 
rotatory drift of the table, the drift being checked within 
the desired limit by a link between the underside of 
the table and the top of the cabinet. This movement 
represents yawing of the aeroplane and takes place in 
the opposite direction when the motor is reversed, the 
sequence of the other events being also reversed, and 
the several changes taking place at intervals of one 
minute for as long as the test lasts. The table shaft 
brake is not used in this continuous test, and, con- 
versely, the yawing link is disconnected for the response 
tests. It will be appreciated that all the connections 
between the cabinet and the table, namely, the electrical 
leads and the pressure-oil and vacuum pipes, must be 
flexible above the cabinet top to accommodate them- 
selves to the table movements. They are all taken 
through the top of the cabinet near the table shaft, 
as may be inferred from Fig. 1. 

Dealing now with the exterior mountings of the 
cabinet, it should be mentioned that the vertical scale 
down the centre in Fig. 1 is that of a mercury mano- 
meter for indicating the ¢acuum set up by the pump, 
the vacuum in the casings of the gyroscopes being 
indicated by a gauge on the front of the instrument. 
When the directional gyroscopes and horizons are being 
tested separately, a smal] gauge is inserted on the 
individual vacuum pipe. The circular fitting imme- 
diately above the manometer is for holding a stop 
watch. The upper dial gauge on the right indicates 
the pressure of the oil delivered to the servo units 
on the testing table, the lower gauge indicating 
the pressure of the oil supplied to the vacuum pump 
and to the table-tilt regulating cylinder. The lever 
on the left at the top actuates the control valve for 
the table tilt; when lying in one extreme position the 
table has the maximum degree of tilt, while in the 
other, the table remains horizontal. The handwheel 
on the left, in line with the lower pressure gauge, 
actuates the regulating valve for the vacuum of the 
gyroscope casings. Taking the lower row of fittings 
from left to right, there are, first, start and stop push- 
buttons for the main motor, then a push-button for 
the 90-deg. selection previously mentioned ; the knob 
sliding in a quadrant slot is that of the main drive 


| for a specified length of time ; 
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clutch lever, then comes a tumbler switch for control- 
ling the lights in the assembly under test, and finally 
the stop and start push-buttons for the motors driving 
the oil pump and the vacuum pump. Referring to 
Fig. 2, the cylindrical casing in the top left-hand corner 
is the outlet air filter from the vacuum pump. It is 
connected inside the cabinet with the oil separator 
seen to the right in the foreground of Fig. 4. This 
assembly prevents waste of oil from the vacuum pump 
discharge to the atmosphere, the oil being returned to 
the container seen near the separator in Fig. 4. The 
two rectangular boxes on the cabinet in Fig. 2 house 
electrical gear, the larger of them containing the 
automatic reversing mechanism. 

It is not necessary to describe the complete testing 
routine, but it may be said that Messrs. Sperry Gyro- 
scope Company require very searching tests to be made 
on their instruments before they are installed in an aero- 
plane. These tests, moreover, must be carried out 
it is necessary to ascer- 
tain not only that the instruments function over a single 
cycle, but also that they continue to function over an 
extended period. The assembly must not only work 
efficiently as a whole during the rolling, pitching, and 
yawing movements mentioned above, but the several 
units are tested in specific ways. Thus the servo unit 
is tested to see that it responds correctly to the move- 
ment of the balanced oil valve, that it does not “ drift,” 
and that the friction of the hydraulic leathers does not 
exceed a definite amount. The oil valve and the air 
relay valves are tested for correct functioning and 
leakage, and the travel of the oil valve is tested. These 


individual tests are performed to make sure that the | 


parts function accurately when coupled to the complete 
assembly, so that the gyroscopes are not affected 


by even small defects in the mechanisms they operate. | 


The instruments are tested for accuracy and to see that 
their readings are given within a certain time of the 
gyroscopes reaching their full rotational speed. 


of table movement, it also is tested for sensitivity, | 


that is, for rapidity of response to individual move- 
ments. The thoroughness of the tests, which is assured 
by the construction of the testing machine, naturally 
fncreases confidence in the air services of Messrs. British 


Overseas Airways Corporation, but it must not be | 
forgotten that the normal handling of an aircraft is | 


in the hands of a skilled pilot. 








PAYMENT FOR RAILWAY MERCHANDISE TRAFFIC.—AS 
from January 1, 1943, all goods traffic sent by rail, with 
the exception of livestock and fresh fruit and vegetables, 
will be required to be sent “carriage paid.”’ This 
decision has been taken by the Minister of War Transport 
to economise in railway manpower and to relieve the 
strain on railway staffs arising from the growing volume 
of war traffic. 


Apart | 
from the testing of the whole assembly under conditions | 


SAFETY DEVICE FOR TURRET 
LATHES. 


Tue fitting shown in the accompanying illustration 
| has been developed by Messrs. Alfred Herbert, Limited, 
Coventry. with a view to preventing accidents to 
| the operators of turret lathes and capstan lathes 
A usual fitting on such lathes, or on automatic chucking 
machines, is the overhead support bar fixed to the 
| headstock and entering a matching hole in the too! 
| holder when the turret is traversed towards the head 
stock, the function of the bar being, of course, to steady 
the tool. Owing to the position of the bar, it forms 
a convenient rest for the hand of the operator while 
the other hand is engaged in manipulating the controls, 
the same applying to the bush on the tool holder. 
Qn numerous occasions, thoughtlessness has resulted 
in the fingers being trapped and severely injured when 
| the automatic movement of the turret is engaged. 
| In order to prevent accidents of this nature as far 
as possible, Messrs. Alfred Herbert patented (No 
471,345), as far back as 1936, a safety device consist 
|ing either of a rubber buffer attached to the end of 
| the support bar or a rubber sleeve attached to the 
| bosses of the tool holders. Under present conditions, 
the use of rubber is no longer practicable, but, since 
| the safety device has proved so useful, its complete 
| abandonment would have been a retrograde step. The 
| firm, therefore, set out to find a substitute, and, after 
| experiment, found that the conical spring, seen attached 
| to the end of the support bar in the illustration. 
| was as effective as the original device. The spring 
safety buffer is now fitted as a standard on all Herbert 
machines. Messrs. Herbert feel that it will be beneficial 
to all lathe operators that the device should be widely 
known and freely adopted. To contribute to the latter 
end, they are willing to waive both licence fees and 
royalties on the patent. Anyone who wishes to do 
so, therefore, may make use of the invention. It is 


suggested that the rubber salvage drive would bx 
assisted if those firms who have rubber buffers or 
| sleeves would send them back to Messrs. Herbert. 


| who will then supply spring buffers, without charge. 
in exchange. 
| 








INVOICES FOR Goops TO SourH AFRICA.—The office of 
the High Commissioner for the Union of South Africa 
| has requested the Board of Trade to bring to the notice 

of exporters that, in order to assist in the rapid clearance 
of goods from Union ports, the Union Commissioner of 
Customs suggests that the existing arrangements between 
many large importers and suppliers, whereby advanc« 
| copies of invoices are forwarded immediately goods arc 
packed and ready for shipment, might be adopted gener 
|ally. Such arrangements would greatly assist in the 
| identification of packages, and in quicker and simpler 
clearance of goods through the Customs, and would also 
| prove beneficial to importers. 
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Fie. 1. 


14-Ton Batrery Locomotive. 


Fig. 2. 














Fic. 3. 


INDUSTRIAL ELECTRIC 
LOCOMOTIVES. 


Now that electric power is generally available in 
large works, factories, shipyards, etc., use may well be 
made of the electric locomotive for internal haulage, 
shunting on to sidings, etc., since this type of loco- 
motive is always ready for service, does not consume 
fuel when standing idle and is silent and clean in 
operation, no smoke or steam being emitted in a shop. 
The locomotive may be wholly battery-operated, the 
charging being done from the works mains or the 
firm's own power station ; or it may be operated from 
an overhead line ; or by a combination of both systems. 
Four types of industrial electric locomotive recently 
manufactured by Messrs. The English Electric Com- 
pany, Limited, Stafford, are shown in Figs. | to 4, on 
this page, those shown in Figs. 1 and 2 being battery- 
operated, that in Fig. 3 being operated from an over- 
head line, and that in Fig. 4 being operated at willi 
either from batteries or an overhead line. All four 
are of the same general type, being two-axle loco- 
motives with a central cab and designed for use on 
standard track. Standard buffers and drawbar gear 
are fitted. 

All four of the locomotives have the same kind of 
drive, one of the firm’s standard traction-type motors 
driving each axle through single-reduction gears. There 
is a genera] similarity also in the frame, this being 
constructed of deep channels with plate hornblocks 
tied together and outside axle boxes having laminated 


22-Ton OveRHEAD-LInE LOCOMOTIVE. 





Fig. 4. 


springs. All four wheels have hand-operated brakes 
with cast-iron brake blocks actuated by a handwheel 
in the cab. In addition, electric rheostatic braking is 
provided by the motor controller, which, in the battery 
locomotives, and also that operated from the overhead 
line only, is of the normal hand-operated drum type 
providing series-parallel operation of the motors. The 
controller is, of course, situated in the cab and it will 
be clear from all four figures that the driver has an 
excellent view in both directions of running. As 
regards auxiliaries, there are, of course, adequate 
electric headlights, and sanding-gear is provided on 
all four wheels, being operated by a pedal in the cab. 
The necessary warnings are given in different ways as 
dictated by the conditions under which the locomotive 
works; thus, the locomotives in Figs. 1 and 4 have 
electric horns, while those in Figs. 2 and 3 have pedal- 
actuated gongs. 

Referring now to the individual engines, that shown 
in Fig. 1 was supplied to the Corporation Electricity 
Department of a town in the south-west of England. 
With a weight, in running order, of 14 tons, and with 
motors of 31 h.p., it is capable of hauling a load of 
220 tons at 4 m.p.h., the maximum tractive effort 
being 7,500 lb. The battery consists of 107 cells with 
a total capacity, at a 5-hour rate, of 224 ampere-hours 
at 200 volts. The length over the buffers is 17 ft. 10 in., 
and the 7-ft. wheelbase enables sharp curves to be 
negotiated. The locomotive illustrated in Fig. 2, was | 
supplied to a County Electricity Board in south-west | 
Scotland. The weight in running order is 20 tons and | 











20-Tox Batrery LocoMoTIvE. 





20-Ton ComBINED BaTTERY AND OVERHEAD-LINE LOCOMOTIVE. 


its haulage capacity, with motors of 54 h.p., is 324 tons 
at 4 m.p.h.; the maximum tractive effort is 11,000 |b. 
The battery consists of 136 cells, with a total capacity, 
at a 5-hour rate, of 252 ampere-hours at 250 volts. 
The wheelbase is 7 ft. and the length over the buffers 
16 ft. 6 in. In both locomotives the battery is 
housed in the two end compartments which are finished 
internally with acid-resisting paint. It will be clear 
from Figs. 1 and 2, that ventilation is provided by 
louvres in the end plates, through circulation being 
ensured by cowled openings in the hinged doors on 
the tops of the compartments. These doors swing 
back against the cab, giving a clear opening for inspec- 
tion or removal of the battery, the cells of which are 
mounted in crates wedged into position in the compart- 
ments. 

The locomotive shown in Fig. 3 was supplied for a 
shipyard in the west of Scotland. As already stated 
and, as will be clear from the illustration, it is operated 


is 


| from an overhead line by means of a bow-type collector. 


The locomotive weighs 22 tons, is of 150 h.p., and has 
a maximum tractive effort of 12,000 Ib. It is capable 
of hauling 320 tons at a speed of 10-5 m.p.h. The 
overhead line is fed at 500 volts. The wheelbase is 
7 ft. and the length over the buffers is 16 ft. 6 in. ; 
expanded steel safety guards are fitted at both ends. 
The locomotive shown in Fig. 4, which can be run 
either on its batteries or from an overhead line, weighs 
20 tons in running order. This locomotive was supplied 
to an electric power company in the Midlands. Here, 
again, the wheelbase is 7 ft. and the length over the 





buffers is 16 ft. 6 in. The performance naturally 
differs according to the method of operation. When 
running on the batteries at 220 volts, a train weighing 
324 tons can be hauled at a speed of 2-7 m.p.h. on the 
level. The battery capacity, at a 5-hour rate, is 294 
ampere-hours; there are 108 cells. When the loco- 
motive is running from the line, at 300 volts, a train 
of 324 tons can be hauled at 4-35 m.p.h. With both 
methods of operation 68 h.p. is developed and the 
maximum tractive effort is 11,000 Ib. 

It will be seen from Fig. 4 that current collection is 
effected by pantograph gear, although various methods 
of current collection are available. The arrangements 
are such that the battery can be charged automatically 
while the locomotive is standing under the overhead 
line. Obviously this alternative method of operation 
is of great utility when the locomotive has to run on 
to ordinary railway sidings where there is no overhead 
lines. The locomotive has two standard traction 
motors and a controller similar to those of the other 
locomotives described, but the electrical gear is, of 
course, somewhat different. A battery line charge 
switch is fitted, this switch being of the drum type 
and having three positions operated by the reverser 
key of the controller so that the change-over switch 
can only be operated when the controller is in the 

off’ position. A double-pole double-throw charging 
regulating switch is incorporated, and this regulates 
the rate of charge to low, medium, or high, according 
to the position of the switch blades. The batteries 
are situated in the end compartments in a manner 
similar to those of the locomotives shown in Figs. 
| and 2. The batteries on all three locomotives were 
supplied by Messrs. D.P. Battery Company, Limited, 
50}, Grosvenor-gardens, London, S.W.1. 

The locomotives operated by battery only are 
provided with sockets fitted on a switch panel inside 
the cab, into which sockets the charging supply can 
be plugged by means of flexible cable. A fully-dis- 
charged battery may need a charging period of approxi- 
mately 8 hours. This time, however, is very rarely 
required, since it is not practicable to run the loco- 
motive until the battery is fully discharged. The 
usual practice is to give the battery a charge when- 
ever a suitable opportunity occurs during the day. 

We are informed that the locomotives described 
above have proved both economical and easy to 
operate in service, a feature affecting the latter being 
the rheostatic braking in cases where the locomotive 
has to hold a heavy train when running down a 
gradient. 





OIL TRANSPORT IN SYNTHETIC 
RUBBER CONTAINERS. 


Transport of oil in the United States is doubtless 
somewhat hampered by the number of tank vehicles 
available, and experiments are now being carried out 
to counter this. Briefly, these experiments consist of 
transporting the oil in containers made of a material 
known as “ Mareng,” which is fabricated from a 
synthetic rubber having the trade name of “ Thiokol ” 
and made by interaction between ethylene dichloride 
and sodium polysulphide. The containers, it is stated, 
have been developed from the original self-sealing 
fuel tanks for aeroplanes, and are collapsible when 
empty, so that they can be rolled up into a compara- 
tively small bulk for the return journey. The vehicle 
used in the experiments is a 50-ton box car, into which 
six of the containers, which are rectangular and each 
have a capacity of 2,500 gallons of oil, are stowed. The 
oil is loaded through a pipe in the top of the car serving 
all the containers. A similar arrangement is provided 
at the bottom of the car for discharge, which is made 
through a single valve. 

It would appear that the experiments concerned 
are more of the nature of durability tests under rail- 
way operating conditions than of the practicability of 
the scheme in other directions, but, apart from the 
fact that a test over a run of 700 miles was carried out 
with two of the containers situated immediately over 
the car bogies, and therefore subject to the maximum 
roadbed vibration, no information is available to indi 
cate what exactly will be demanded. In addition to 
standing up to handling and transportation movements, 
it is clear that the question of fire-risk will have to be 
considered. Nevertheless, the proposal is of consider- 
able interest. The fact that the empty containers can 
be stowed in a relatively sma}! space suggests that the 
cars might be partly used for other traffic on the return 
journey to the oil-producing centre. Transport by 
barge on inland waterways would also seem to be 
feasible. The containers have been developed by Messrs. 
Glen L. Martin Company, Baltimore, Maryland, U.S.A., 
and this note 1s based on a short article appearing in a 
recent issue of our Amer.can contemporary Railway Age. 
It is stated that there is an ample supply of the syn- 
thetic rubber employed and that manufacturing facili- 
ties are available. 
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BRITISH STANDARD PERSONAL. 
SPECIFICATIONS. At the request of the Ministry of Supply. Mr. «. s 


SZLUMPER, formerly general manager of the Sout herp 
Railway, has accepted appointment, on an honorary | asic 
as Director-General of Supply Services in succession ty 
Mr. J.C. PATTESON, who was recently appointed Ministry 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, | 
S.W.1, and, unless otherwise stated, the price is 2s. net, 
or 2s. 3d. including postage. 


of Supply representative in Canada. 

Mr. J. FOLLOws has been elected a director of Messrs 
| British Tap and Die Company, Limited, Town-road 
London, N.9. He will continue to act as secretary 


Engineering and Utility Services in Buildings. 
Owners of buildings, tenants, architects and decorators 
have had ample evidence of the lack of advance planning 
for engineering and utility services in buildings, and, 
because of this deficiency, it has often been found 
necessary subsequently to adopt repair methods which 
are expensive and inconvenient. Damage has been 
caused to walls and floors, decorations have been 
disfigured, and occupiers put to inconvenience. Several 
years ago, at the request of the Royal Institute of 
British Architects, a Committee of the British Standards 
Institution was set up to investigate the possibilities 
of preparing some standard guiding principles for the | 
use of those concerned in the advance planning of 
services in buildings. Much scepticism was expressed, 
in the early stages of the work, as to the final outcome 
of the investigations, but the Committee continued 

| their labours patiently and the results of their delibera- 
tions are now embodied in British Standard Code of | take over the duties of managing director in successi« 
Practice No. 1043-1942, entitled ‘“‘ The Provision of | to the late Mr. Joun Whrient. The directors hav 
Engineering and Utility Services in Buildings.” The | #ppointed Mr. Joun Wuupps to be general manage: 
Code has been submitted to the recently established | the Company. , 

Code of Practice Committee of the Ministry of Works Mr. F. ©. A. Coventry, O.B.E., Superintendent 
and Planning and, in due course, will probably form | Road Transport, Great Western Railway, has retir 
one of a series of codes, or part of a comprehensive | and the Company have abolished the department as su: 
code of building practice, likely to be produced as a Most of the personnel have been placed under a Cartaz: 
result of this Committee's work. The present Code | Controller on the staff of the Chief Goods Manag 
covers such matters as the advance planning of the | Paddington. The new Cartage Controller is Mr. W. H. } 
services (including a schedule of precedence of the | Humpnrey, Coventry. a! 
services); designs and methods of distribution of the | Mr. A. E. C. Assistant in t 
fire risk: and | Road Transport Row 


Mr. C. W. ARGENT, secretary and general managyy of 
Messrs. Val de Travers Asphalte Paving 
Limited, has been elected to the board as manaving 
director of the company and its subsidiaries. 


Company 


Messrs. J. H. FENNER AND COMPANY, LIMITED, Heck 
mondwike, Yorkshire, inform us that the address of thei; 
new Cardiff branch published on page 368, ante, is 
wrongly given to us as 16, Westfield-street. The address 
is actually 14, Westgate-street. 

Messrs. W. P. BUTTERFIELD, Limrrep, Shipley, hu ve 
opened a London office at Africa House, Kings» 
London, W.C.2. (Telephone: HOLborn 1449.) The 
office will be in charge of Mr. J. C. DUDGEON, one of | 
directors of the firm. 

Mr. C. W. R. PANTLIN, chairman of Messrs. Gen 
Cable Manufacturing Company, Limited, has agreed ty 


hitherto assistant to Mr 
Dent, hitherto Motor 


Department, has been made 


services; proximity of the services ; 
transmission of sound from pipes and ducts. Some of | Motor Engineer. 
the principal building by-laws controlling building 





construction, which might have to be considered in 
relation to the installation of services, are quoted. 

Electrical Protective Relays.—A revision of specifica- 
tion No. 142, which covers electrical protective relays, 
has recently been issued. It represents, in fact, a 
complete redraft of the specification, the previous 
edition (that for 1927) having become out of date, 
owing to advances in electrical engineering. Provisions 
for many new types of relay have been included, 
such, for example, as distance relays and open-phase 
and reverse-phase sequence relays. An attempt has 
been made to subdivide the so-called instantaneous 
relays into classes according to their speed of opera- | 
tion. The requirement relating to the capacity of 
the relays to withstand sudden overloads has been 
extended, and the range of settings which may be 
regarded as normal are given for each type. A recom- 
mended characteristic curve connecting time and cur- | 
rent for relays having an inverse time-lag with a 
definite minimum, has been introduced for the first 
time in an appendix. Thus, although this is not an 
obligatory feature at present, it is hoped that the 
recommended characteristic curve will be always 
adopted when new relays are designed. 


JaMESs Forrest Lecture.—-The James Forrest Lectur 
of the Institution of Civil Engineers will be delivered at 
2.0 p.m., on Tuesday, January 12, 1943, by Sir Charles ¢; 
Darwin, K.B.E., M.C., M.A., D.Se., F.R.S., whose subject 
will be “‘ The Extreme Properties of Matter.” 

INSTITUTION OF NAVAL ARCHITECTS.-The annua 
general meeting of the Institution of Naval Architect- 
will be held on Wednesday, April 14, 1943. Only forma 
business will be transacted. The Council, however, wil! 
be pleased to consider papers on subjects relating t 
naval architecture and marine engineering. Such offer- 
or suggestions for papers, should be sent in before the 
end of November. It is hoped to issue a list of paper- 
in the spring of 1943, and, in due course, advance copie- 
will be which contributions will tx 
invited. 


available upon 





Tue Late Mk. T. KIRKLAND.—A veteran civil en 
gineer, Mr. Thomas Kirkland, we regret to record, died 
at Shere, Guildford, Surrey, on November 4. He wa- 
the younger son of the late Mr. Thomas Kirkland, of 
Mansfield, Nottingham, and was born on March 16, 1854 
After serving a pupilage of 5 years in the works of Messrs 
Iron 
studied at the 
appointed 


Camouflage Colours.—War-emergency specification 
No. 987C-1942 relates to British Standard camouflage 
colours which have been approved by the Ministry of 
Supply. Eleven colours are dealt with in the publi- 
cation, and these include various shades of brown, 
grey, reddish-brown, buff and greyish-green. The 
colours are shown on cards, each measuring 2 in. by 
3 in., and bearing the shade number by which they are 
to be known. [Price ls. 6d. net, or Is. 9d. postage 
included. | 


Ormerod, Grierson and Company, St. George's 
works, Manchester, during which he 
Victoria University, Manchester, he was 
manager of his father’s works (the Westgate [ron Works 
at Mansfield in 1875. Seven years later he was given 
charge of the setting out and construction of Boston 
Dock and the grand sluice on the River Witham, Lincoln 
shire. In 1885, he was taken into partnership by hi- 
father, the firm then assuming the title of Kirkland and 
Son, but, two years later, was placed in sole charge. 
under the late Sir Douglas Fox, of the setting out and 
building of the railway between Market Weighton and 
Driffield, a distance of 134 miles. On the completion of 
this work, in 1890, Mr. Kirkland went to the West Indie= 
and the United States to study water-power installations 
and on his return was engaged, under Mr. Louis Trench 
on the construction of a portion of the Great Western 
Railway. between Liandyssil and Newcastle Emlyn 
South Wales. In November, 1891, Mr. Kirkland opened 
a consulting engineering practice in Westminster and 
for some years was mainly engaged on railway and heat- 








BOOKS RECEIVED. 


Crovernment of Bengal. Public Health Department. 
Bengal Health Report for the Year 1940. By Dr. B. 
MOOKHERJI. Alipore,. Bengal: Superintendent of 
Government Printing, Bengal Government Press. 
[Price Re. 1 or 1s. 8d. 


Roads and Road Construction Year Book and Directory, 


1942/43. London: The Carriers Publishing Company, 
Limited, 1, Bridge-place, Belgrave-road, Westminster, | ing and ventilating work. Later, he became the consult- 
S.W.1. [Price 12s. 6d. net.) ing engineer for several hospitals, railway companies and 


other administrations. In 1898, he was joined by the 
late Professor D. 8. Capper and, until 1916, the name of 
the firm was Messrs. Kirkland and Capper. Mr. T. J. R. 
Kiernan joined the firm in 1910 and, from 1919 until 1921, 
it was known as Messrs. Kirkland and Kiernan. Mr. 
Kirkland retired on December 31, 1921, leaving Mr 
Kiernan to continue the practice alone. He was elected 
an associate member of the Institution of Civil Engi- 
neers in 1892 and was transferred to the class of member 
in 1896. 


Privy Council. Medical Research Council. Special 
Report Series No. 246. Report of the Committee on 
Tuberculosis in War-Time. H.M. Stationery 
Office. [Price 9d. net.|} 


London : 


University of Michigan. Official Publication. Proceed- 
ings of the Twenty-Eighth Annual Highway Conference, 
Held at the University of Michigan, February 18 to 20, 
1942. Ann Arbor, Michigan, U.S.A.: Director of 
Publicatiqns, University of Michigan. 
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NOTES 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—There has been no change in 


the recent strong position of the Welsh steam-coal 
market. The demand, both from home and foreign 
trades, has been actively maintained, but in view of the 


difficulties confronting operators, the amount of new 
business that could be entertained was strictly limited. 





GLAsGow, Wednesday. 
Scottish Steel Trade.-The demand for steel of all 


| kinds continues on a very high level and all the Scottish 


\s a rule producers had sufficient orders on hand from | 


ers, highly placed on the priority list, to account for 
most the whole of their potential outputs of the more 
favoured kinds for some time to come and the amount 
f free coal available 
tively small. 
were affected, while, for export, practically the only coal 
ivailable has been the low grades, which receive little 
<upport from inland buyers. There is a fair business 
vailable for these sorts from Spain, Portugal and Eire, 
rhere was a sustained demand for the best large sorts 
vhich were active and firm, while supplies of the sized 
lasses only very sparingly available for some 
wonths to come. Strong conditions ruled for the bitu- 
iinous small sorts, which were extremely scarce. Best 
quality dry steam smalls were busy and firm, but the 
nferiors could be obtained without difficulty. 
(‘okes and patent fuel were active 


were 


much 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.——Although the rate of consumption of 
nost classes of iron and steel appears to have reached a 
new high level, adequate supplies are being delivered to 
furnaces, foundries, forges and rolling mills, and strenuous 
efforts are being made to keep pace with rising commit- 
From the consumers’ standpoint, the position 
is satisfactory. 


nents. 
relating to iron and steel scrap supply 
Furnace-masters have no difficulty in satisfying their 
needs, and if circumstances compelled them to make 
heavier calls on distributors, the latter, subject to trans- 
port arrangements, would be able to meet these demands 


for early delivery was compara- | 
Consequently, deliveries to ordinary users | 


from stocks which have been augmented considerably. | 


“ome movement is reported in short, heavy scrap, cast- 
iron serap, and superior grades of wrought-iron scrap, 
and users are carrying ample supplies of basic scrap. 
Adequate supplies of hematite and low-phosphorus 
iron are available for essential needs, and regular deli- 
veries of forge and foundry descriptions are being made. 
The run on heavy, medium and light plates continues. 
The heavy-engineering trades are working at maximum 
more orders have been placed for ironworks 
plant including rolling- 
mill plant. hydraulic presses, boilers, and welded vessels. 
Specialists in chemical plant, blast-furnace plant, cast- 
iron tanks, and coke-oven and by-product plant have 
numerous orders to fulfill. Furnace designers are paying 
close attention to heat distribution, precision control of 
temperature, and other furnace features. A feature of 
the heavy demand for high-quality alloy steels is the 
call for drop stampings for heavily-stressed parts in 
engine and transmission details. Dismantlers are offering 
reconditioned machines for immediate delivery, including 
planing machines, saw benches, lathes, shearing, milling, 
drilling and boring machines, and cutting-out presses. 


cupacity ; 


and steelworks and machinery, 


South Yorkshire Coal Trade.—The coal output is 
improving, but not yet at a rate sufficient to earn a 
bonus for Yorkshire as a cougty, though the South 


Yorkshire returns seem to indicate a more determined 
effort, and the figures for the next four-weekly period 
are awaited with interest. Under the new distribution 
-ystem, merchants are finding that the qualities allocated 
to them are different from those in which they have 
dealt previously, but this and other difficulties will 
doubtless be adjusted in time. Not only depot stocks, 
but household reserves, have increased. Heavy deli- 
veries of industrial fuel to the staple trades, railways 
and public-utility concerns, are maintained, but little 
is left for export under special licence. Industrial users 
are receiving large supplies of hard coke; gas coke is a 
shade easier. 





CONTROL OF COAL TaAR.—The Minister of Fuel and 
Power has issued the Control of Coal Tar (No. 2) Order, 
1942 (S.R. & O. 1942, No. 2136, price 3d.). It is similar 
in substance to the original Order (S.R. & O. 1942, 
No. 732), which it supersedes, but, in addition to minor 
alterations in definitions, some new provisions have been 
included. In the first place, the treatment, use 
blending of coal-tar products by distillers and importers 
will be subject to a licence. Secondly, the authorities 
are empowered to seize and sell coal tar and coal-tar 
products, in the event of suspected contravention of the 
Order. Thirdly, the application of the Order will extend 
to Northern Ireland. Applications for licences should 
be made to the Coal-Tar Controller. Quebec House. 


Quebec-street, Leeds, 1. 


steel plants are working at full capacity. In spite of 
great efforts, makers are unable to cope with the steadily 


increasing demands and in some cases delivery dates | 


have lengthened to several months ahead. This is 
particularly the case with ship plates, and the orders are 
so heavy that new business, even with high priority, has 
to wait its turn. Sections are also being specified exten- 
sively and engineers are in the market for a considerable 
tonnage of high-grade steels. “There is also a strong 
demand for special and alloy steels, production of which 
has been speeded up. Specifications from boilermakers 
and locomotive builders have been coming in steadily. 
Light steel continues in good demand and makers of 
black-steel sheets have well-filled order books. Govern- 
ment business is absorbing practically the whole output 
of steel material. The supply of raw materials is fairly 
satisfactory. The following are the current quotations :— 
Boiler plates, 171. 12s. 6d. per ton; ship plates, 16. 3s. 
per ton; sections, 151. 8s. per ton; medium plates, 4 in. 
and thicker, rolled in sheet mills, 211. 158. per ton ; black- 
steel sheets, No. 24 gauge, 221. 15s. per ton; galvanised 
corrugated sheets, No. 24 gauge, 261. 2s. 6d. per ton, all 
for home delivery. 

Malleable-Iron Trade.—There has been little change in 
the malleable-iron trade of the West of Scotland during 
the week, but the total demand shows some improve- 
ment. The re-rollers of steel bars are fairly busy at 
present, but could still handle a larger demand. Raw 
materials are in good supply and ample stocks of semies 
are held. Prices are unchanged and are as follows :— 
Crown bars, 151. 12s. 6d. per ton ; No. 3 bars, 131. 12s. 6d. 
per ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
steel bars, 17/. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade have not altered. The demands of con- 
sumers show no diminution and all the furnaces in blast 
are operating at full capacity. Steelmakers are pressing 
for supplies, but they are all receiving steady deliveries. 
Foundry iron is moving freely. The following are to-day’s 
quotations :—Hematite, 6/1. 18s. 6d. per ton, and basic 
iron, 61. 0s. 6d. per ton, both delivered at the steelworks ; 
foundry iron, No. 1, 61. 5s. 6d. per ton, and No. 3, 61. 3s. 
per ton, both on trucks at makers’ yards. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Iron and steel firms are now 
engaged almost exclusively in the produetion of commo- 
dities for the war industries and although manufacturers 
are able to meet the increasing demands for essential 
requirements they have practically no tonnage to spare 
for oth@r uses. The possibility of a shortage of certain 
descriptions of material ensures the strict adherence to 


the control of distribution regulations and every effort | 


to increase production still further. The total tonnage of 
pig iron available for use is sufficient for all purposes, 
but numerous consumers have to accept qualities 
other than those to which they are accustomed. Semi- 
finished materials are needed in large quantities, as also 
are shell steel and several finished commodities. 


Cleveland Iron Trade.—-Merchants are still 
offer substantial parcels of Midland foundry iron so that 
the small make of Cleveland qualities causes no incon- 


venience. The consumption of foundry pig is steadily 


increasing notwithstanding the very liberal use of scrap, | 


but founders have no difficulty in covering their require- 
ments. 

Basic Iron.—The production of basic iron is maintained 
at a rate that is sufficient for the needs of local steel- 
works, but provides no tonnage for use elsewhere. 


Hematite.—Conditions in the hematite branch of trade 


change very slowly. The present scarcity renders it 
necessary to make as much use as possible of substitutes, 
and considerable parcels of refined irom and steel scrap 
are going into furnace mixtures instead of hematite. 
Manufactured Iron and Steel.—Finished-iron firms are 
well employed and have extensive bookings. Deliveries 


| of semi-finished steel are large and are increasing, but 
| the re-rollers are extremely busy and are calling for still 


and | 


increased supplies. The great activity at all the finished- 
steel works is likely to continue beyond the present 
allocation of supply period. There is extreme pressure 
for plates, for the production of which the assistance of 


| sheet mills and re-rolling plants has been enlisted. . The 


increasing demand for special and alloy steels is difficult 
to meet. Sheets, railway material, pit props and roofings, 
and structural steel are required in large quantities. 

considerable demand for good 
other grades are obtainable 


Scrap.—tThere is a 
heavy steel scrap, but 
without much difficulty. 


able to} 


NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
| morning in the week preceding the date of the meeting. 


ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, November 14, 2 p.m., Magnet House, Kings- 
way, W.C.2. “ Infra-Red Heating for Paint Drying and 
Other Industrial Applications,”’ by Mr. F. E. Rowland. 

INSTITUTION OF PRODUCTION ENGINEERS.— Yorkshire 
Section : Saturday, November 14, 2.30 p.m., Great North- 
ern Hotel, Leeds. Discussion on ‘‘ The Young Production 
Engineer,” to be opened by Mr. J. D. Scaife. 

INSTITUTE OF FUEL.—Midland Branch: Saturday, 
November 14, 2.30 p.m., Grand Hotel, Birmingham. Dis- 
cussion ‘on “‘ The Battle of Fuel in Industry: How is it 
Going ? ” to be opened by Dr. E. W. Smith. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North-W est- 
ern Students’ Section : Saturday, November 14, 2.30 p.m., 
Engineers’ Club, Manchester. “ Electricity Applied to 
Coal Face Machine Mining,’”’ by Mr. D. H. Coles. North 
Midland Students’ Section : Saturday, November 14, 2.30 
p.m., Griffin Hotel, Boar-lane, Leeds. Students’ Lecture: 
* Telecommunications of the Future,’”” by Dr. W. G. 
Radley. Wireless Section: Tuesday, November 17, 5.30 
| p.m., Savoy-place, Victoria-embankment, W.C.2. Dis- 
| cussion on “‘ Plastics in Radio Production,” to be opened 
by Mr. ©. C. Last. Measurements Section: Friday, 
November 20, 5.30 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. ‘“‘ A Differential Electronic Stabilizer for 
Alternating Voltages,’”’ by Mr. A. Glynne. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section : Sunday, November 15, 2.30 p.m., 12, 
Hobart-place, Westminster, S.W.1. ‘“‘ The Development 
of the Cross Rotary Valve Engine,” by Mr. J. Jack. 

NortTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Monday, November 16, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. “‘ The Watertight Sub- 
Division of Merchant Ships, with Special Reference to the 
Use of a Watertight Deck,” by Mr. W. Muckle. Student 
Section: Wednesday, November 18, 6.45 p.m., Bolbec 
Hall, Newcastle-upon-Tyne. ‘‘ Marine Boiler Design,” 
by Mr. E. H. Frank. : 





INSTITUTION OF MECHANICAL ENGINEERS.—Midland 
Graduates’ Section: Monday, November 16, 7 p.m., 
| James Watt Memorial Institute, Birmingham. ‘“ High 


| Test Cast Iron as a Substitute for Steel,” by Mr. E. 
| Hunter. South Wales Branch: Thursday, November 19, 
| 3.15 p.m., South Wales Institute of Engineers, Oardiff. 
* Boilers, Past and Present,” by Col. 8. J. Thompson. 
| Midland Branch: Thursday, November 19, 4.30 p.m., 
James Watt Memorial Institute, Birmingham. * De- 
velopment of the Engineering of Coinage,”” by Mr. R. N. 
Downes. JIJnstitution: Friday, November 20, 5.30 p.m., 
| Storey’s-gate, St. James’s Park, S8.W.1. (i) ** Caustic 
| Embrittlement,” by Messrs. E. W. Colbeck, 8S. H. Smith 
} and L. Powell. (ii) “‘ Corrosion of Boiler Tubes,”” by Mr. 
T. H. Turner. 

INSTITUTION OF THE RUBBER INDUsTRY. London Sec- 
tion: Tuesday, November 17, 2.30 p.m., Burlington 
House, Piccadilly, W.1. ‘“* The Co-Ordination of the Vari- 
ous Chemical Societies in the U.K.,” by Mr. H. V. Potter. 

INSTITUTION OF CIVIL ENGINEERS.—Railway Engineer- 
ing Division: Tuesday, November 17, 5.30 p.m., Great 
George-street, Westminster, S.W.1. “‘ Railway Signalling 

and Communications,”’ by Mr. A. E. Tattersall. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 

ScoTLAND.—Tuesday, November 17, 6.30 p.m., 39, Elm- 
| bank-crescent, Glasgow, C.2. Joint Meeting with THE 
INSTITUTE OF WELDING, Scottish Branch. ‘‘ Developments 
in Welded Ship Construction,” by Mr. J. L. Adam. 
IRON AND STEEL INSTITUTE.—Tuesday, November 17, 
| 7.30 p.m., The Modern School, Cole-street, Scunthorpe, 
| (i) “ Linings of Large Basic Open-Hearth Tilting Fur- 
| maces,” by Mr. A. Jackson. (ii) “ Investigations on 
| * Falling ’ Blast-Furnace Slags,”’ by Dr. T. W. Parker and 
| Mr. J. F. Ryder. 
| Socrery or GLass TECHNOLOGY.—Wednesday, Novem- 
ber 18, “‘ Elmfield,”’ Northumberland-road, Sheffield, 10. 
11 a.m. (i) “ Visual Spectrophotometry of Glasses,”’ by 
Mr. T. H. Wang. (ii) ‘* Some Spectrophotometric Investi- 
gations on Iron Oxide-Containing Soda-Lime-Silica 
Glasses,’ by Mr. T. H. Wang and Professor W. E. S. 
Turner. 2 p.m. (iii) ‘‘ Effect of Arsenic Oxide and of 
Antimony Oxide on Light Transmission Through 
Glasses,”’ by Mr. T. H. Wang and Prof. W. E. 8S. Turner. 
SocrETY OF CHEMICAL INDUSTRY.—-Manchester Section : 
Friday, November 20, 2 p.m., Grant Hotel, Manchester. 
“ Why Is Rubber Elastic ? ’’ by Dr. L. R. G. Treloar. 
JUNIOR INSTITUTION OF ENGINEERS.—-Friday, Novem- 
ber 20, 6 p.m., 39, Victoria-street, S.W.1. ** Appointments 
Department Within the Ministry of Labour and National 
Service,”’ by Messrs. E. W. Hoyle and A. C. R. Ritchie. 
KEIGHLEY ASSOCIATION OF ENGINEERS.—Friday, 
| November 20, 7.30 p.m., Victoria Hotel, Keighley. “* Sub- 
| stitution of High Duty Grey Iron for Steel Castings,” by 
| Mr. J. Blakiston. 
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THE END OF THE 
BEGINNING. 


THERE are occasions when even the most rigidly 
self-centred of engineers must be tempted to lift 
his eyes from his immediate task and to survey 
the wider field of the war as a whole, and the 
events of the past week undoubtedly qualify as 
one of those occasions. Sir Alfred Herbert, speaking 
at the twenty-first anniversary meeting of the 
Institution of Production Engineers, said that there 
had been two points in the war—Dunkirk, and the 
German attack on Russia—when all signs of lassi- 
tude disappeared among the vast force of British 
labour, and every man and woman strove to his 
or her utmost to pour out munitions of every kind. 
It is possible that, when the events of the past 
fortnight, and especially of the past week, can be 
seen in something like a true perspective, it may be 
found that the fast-moving story of the war in 
North Africa has produced a like effect; not, 
however, as a result of such a national wave of 
grim determination as was inspired by the former 
colossal reverses to the Allied arms, but in a joyous 
upsurge born of the realisation that, at last, the 
| time had come to begin gathering the fruits of three 
| long years of preparation, privation, and—for the 
individual—unending and often monotonous and 
wearisome performance of tasks, the object of which 
was not always obviously a contribution to the 
common purpose. 

During those three years, the British peoples 
| have received some lessons in geography that have 
| burned into their memories the names and location 
| of places of which, before the war, they were almost 
| entirely ignorant, and, too often, content to remain 
| ignorant. They are now learning to look at the 
| world with something of that broad vision which 
| characterised Elizabethan England, and it is not 
to be doubted that the experience is doing them a 
| great deal of good. It is significant, perhaps, that, 
| when a member of the staff of ENGINEERING went 
|into a shop a few days ago to buy a map of the 
Mediterranean and observed that the dealer must 
| be enjoying a good business in maps of that area, 
| he was told that sales of Mediterranean war maps 
were little above the average, but that maps of 
the world were suddenly in brisk demand. The 
| reply was unexpected; but it is gratifying, for 
| only by taking that wider view, hitherto almost the 
| monopoly of military, political and industrial strate- 
| gists, can the man in the street develop the ability 
| to undertake and support the great tasks that lie 
| ahead, of which the winning of the war is but the 

















' first and most pressing. 





It was generally realised, from the inception of 
the operations in Libya, that much more depended 
on their outcome than the safety or submergence of 
Egypt ; but the realisation was rather of the danger 
to the countries to the east of the Suez Canal, and 
especially to India, that would follow from a failure 
of the British arms, than of the bright prospects 
that would be opened by their success. The Axis 
grip on the northern shores of the Mediterranean is 
so extensive, and has persisted so long, that the 
idea of free transit from Gibraltar to Suez had 
almost ceased to be regarded as an advantage that 
might be recovered in advance of the major clash 
with the German forces in Europe to which the 
whole of the Allied strategy has been openly 
directed. Now the full implications of the Eighth 
Army’s unexampled victory are becoming manifest, 
even without the Prime Minister’s confirmation, in 
his speech at the Mansion House on November 10, 
that General Alexander’s attack upon Rommel’s 
entrenched army at El Alamein was no more than 
a curtain-raiser to the American advance from the 
western Mediterranean which, in turn, is beginning 
to appear only as a means to an end and not an 
end in itself. 

Two features stand out particularly in the accounts 
of these combined operations, even so far as they 
have gone; namely, the paramount importance of 
sea power, and the immense accretion of fighting 
strength that results from a proper co-ordination of 
the three Services—land, sea and air—in the prose- 
cution of modern war. A third should be included, 
perhaps, as without it no sea power could be 
effective, or co-ordination bear its fullest fruit— 
the maintenance at their highest efficiency, and on 
a scale that has been attempted at no previous 
period in the world’s history, of the technical and 
supply organisation of all three branches of the 
Forces. The reinforcement and re-equipment of 
the Eighth Army had to be effected by sea over 
the long route via the Cape of Good Hope; the 
transport of the American forces to the shores of 
North Africa—officially stated to be the biggest 
convoying operation ever undertaken—would have 
been impossible if the Allied naval forces had not 
been able to ensure the relative safety of its passage 
and to deny the use of the sea lanes to the enemy ; 
and, even so, the undertaking might have been 
fraught with so much risk as to be suicidal, if not 
wholly impracticable, had there not been the most 
intimate collaboration between the three Services 
at every stage of the proceedings. 

From time to time, after the successive reverses 
of the past three years, the argument has been 
advanced that the old principle of the dominance 
of sea power has been outmoded and rendered 
nugatory by the developments in mechanical 
warfare on land and in the air. To that argument 
we have never subscribed ; nor, we imagine, does 
Hitler, in the light of the events of the past week, 
although his original plan for the conquest of the 
world appears to have assumed that, if he could 
only make himself sufficiently powerful on land, 
all other things, including sea power, would be 
added unto him. It is possible, however, that the 
apparent German neglect of sea power, as indicated 
by their relatively small naval expansion during 
the years immediately preceding the war, was also 
dictated in part by the difficulty of disguising or 
concealing any programme of naval construction 
comparable in extent with the military and air 
programmes that were in process of realisation ; 
for there seems some reason to suppose that plans 
for the rapid construction of large numbers of sub- 
marines were well advanced before war was de- 
clared. Be that as it may, Germany did neglect 
sea power, and is now paying the first instalment 
of the penalty for that omission. The announce- 
ment of the German intention—not unexpected— 
to occupy the French Mediterranean ports indicates 
an attempt to make good the deficiency so far as 
may be done, and an intensification of the naval 
war in those waters now appears inevitable, pro- 


| bably with both French and Italian surface ships 


and submarines, manned to a considerable extent 
by German crews. This development appears so 
obvious that it may be safely assumed that due 
preparation has been made to counter it. 

As we go to press, news has been received of 











landings by German aircraft and air-borne troops 
in Tunisia, principally from Sicily, and of the 


Italian occupation of Corsica. These moves, also, 
were only to be expected, and may be regarded as 
providing the answer to those—in Germany and 
Italy, as well as in Allied countries—who have been 
led to wonder whether, in view of the imminent 
extension of the American and British occupation 


of North Africa, Germany would decide to abandon | 


Italy, as the Italians in Libya have been abandoned 
already. It is most unlikely that Germany will 
relinquish the ports, dockyards and airfields of either 
Italy or France merely because they now lie under 
the threat of a concentrated attack by sea and air ; 
and, while Allied control of the North African shore 
will enable convoys to be provided with air protec- 
tion throughout the 2,000 miles voyage from 
Gibraltar to Alexandria, the passage through the 
narrow waters between Sicily and Tunis will cer- 
tainly remain for some time a somewhat risky 
proceeding. 

There is little reason to fear, however, that the 
enemy will succeed in barring the passage of the 
Sicilian Narrows completely in the face of the pro- 
tection that can now be afforded to convoys; and 
perhaps the best guarantee that can be given on 
that score lies in the evidence already available of 
the remarkably close collaboration that exists 
between the naval, land and air forces of the Allies. 
The first proof of its efficacy came in Egypt, but the 
co-operation there evinced must have been com- 
paratively simple to organise by contrast with the 
combined staff work behind the much larger Anglo- 
American offensive, the accurate timing of which 
promises well for the success of the operations still 
to come. 

The significance of the third factor to which we 
referred above—namely, the problem of maintaining 


the supply and mechanical repair services in face of | 


the constantly changing conditions—hardly calls for 
emphasis ; but the speed of the advance from both 
ends of the Mediterranean, and the large forces of 
mechanised troops already involved, now in process 
of reinforcement by “‘a considerable number of 
British divisions,” to quote the official phrase, 
should impart a new stimulus to the plan for training 
a large reserve of potential technical officers through 
the medium of engineering cadetships, as announced 
in a leading article in our issue of November 6. 

As Mr. Churchill observed in his Mansion House 
speech, the present offensive should not be regarded 
as the beginning of the end ; but, he added, “it is, 
perhaps, the end of the beginning.” It may seem 
that this stage of accomplishment has been a long 
time coming, especially by contrast with the 
rapidity of American armament ; though it is more 
than likely that the speed with which the United 
States forces have been fitted out owes something to 
the large orders which were in hand on British 
account before the Japanese made their attack on 
Pearl Harbour. The explanation of the miracle, 
however, is of less moment than the fact that it has 
come about, and the encouragement that it affords 
after the dark years of reverses. No such encourage- 
ment can possibly relieve the task and the prospects 
that confront the enemy. The countries that 
Germany and Italy have over-run have been stripped 
bare already ; the sources of their supplies, of food, 
raw materials and military equipment alike, have 
been greatly reduced by the Allies’ new move ; and 
even the accession of naval and mercantile tonnage 
that they can expect to receive if, as is probable, 
they press the French ships into service, must be of 
limited utility. Ships that have swung round their 
anchors for more than two years are liable to 
deteriorate quite as rapidly as if they had spent that 
time at sea, and the efficiency of the crews even more 
rapidly. It is to be hoped that the war can be 
carried to the northern shore of the Mediterranean 
without the destruction of any more French ships 
and men, though the possibility seems rather remote. 
In any event, however, it does not seem that the 
German position is materially improved by their 


open occupation of Vichy France; in that region | 


they are now definitely on the defensive—a fact 
which will not be lost on their Japanese allies, who 


themselves must now be realising that, perhaps, | 


they have taken rather too many liberties with the 
principles of sea power. 
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INTERNATIONAL SYSTEMS 
AND STANDARDS 


THaT a uniform monetary system, and common 
standards of measurement, are not essential in 
carrying on world trade is obvious from the fact 
that, although no universal conventions in either 


of these matters have ever been established, the | of its origin. 
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three possibilities : a dead language, such as Latin . 
® national language, such as English; and an jn. 
vented language. Latir was rejected as too difficult 
and unsuitable, and national languages were con. 
sidered unlikely to be accepted by the countries 
which did not use them. The adoption of any of 
them as an international auxiliary language would 
obviously confer great advantages on the country 
In reporting in favour of an invented 


international exchange of goods and services is; language, no choice was made between the various 
world wide. This does not, however, imply that | proposals which have been made. 
: 


both convenience and efficiency might not be better | 


served if international standards could be agreed 
on. 
nations, which many people postulate as one of the 
essentials of a more ordered future, practically 
demands fixed rates of monetary exchange. Before 


| 


} 


the war of 1914-1918 it was possible for guide books | 


|to foreign countries to quote the value of their 
currency in terms of British money, and to explain, 
for instance, how many French francs a traveller 
would get for a pound sterling. For the last 
twenty-five years or so, all guide-book information 
of this kind has been practically useless. Variations 
have been so frequent that the only exchange rates 
of any value have been those given by the daily 
newspapers. This has not only been an incon- 
venience to the casual traveller; it has hampered 
international trade. The elimination of this vari- 
ability is one of the important desiderata for the 
establishment of wider industrial relations through- 
out the world. Sir Richard Gregory gives it first 
place when he says ** The most important economic 
post-war problem will be to establish stabilisation 
of currencies of the chief countries of the world on 
the basis of collective security.”’ 

This quotation is taken from an address entitled 
“International Systems and Standards,” delivered 
before the seventeenth annual conference of the 
Association of Special Libraries and Information 
Bureaux, which was held in the rooms of the Royal 
Society on November 7 and 8. Sir Richard did 
not suggest that the adoption of a _ metric 
coinage was likely in this country, but clearly 
implied that we were gradually moving towards 
the metric system for weights and measures. It 
was legalised in Great Britain in 1897, but not 
made compulsory. The fact that it is slowly 
coming into everyday use is certainly mainly to 
be explained by the continually closer impact of 
pure science on practical life. A physicist thinks 
in the metric system and some aspects of physics are 
now the direct concern of the general public. 
Richard instanced radio wavelengths, which are 
expressed in metres. The engineering industry 
| was also setting an example in this matter, ‘* motor 
car and aeroplane parts [are expressed] in milli- 
metres or other sub-divisions of the metre, and bores 
of guns and similar ordnance dimensions in the 
same units.’ It was from the point of view of the 
development of international trade, he continued, 
that this matter was important. For commercial 
transactions within customary countries, it did not 
much matter what standards or values were used, but 
for business outside such areas, or with other peoples, 
fixed mercantile standards of an international kind 
were essential. Those of the metric system had 
been proved, by their adoption in most countries of 
the world, to provide what was needed for inter- 
national business. 

From the question of the importance of common 
standards of measurement in international affairs, 
Sir Richard passed to the more difficult matter of 
an international language “ easily learnt and used 
by all civilised peoples of the world.”’ 
existence of such a language would not only facilitate 
trade but would greatly assist mutual understanding. 
The matter has been much discussed, but can hardly 
be described as having made any progress. Of the 
various artificial languages, Esperanto has probably 
| received most attention in this country, but it 
cannot be said to have taken a place of any im- 
portance in international commerce. After an 
international meeting in Brussels in 1919, a British 
Association Committee was appointed to consider 
the matter from the point of view of this country. 


international auxiliary language, and summed up 
‘in favour of an invented language. They considered 


Clearly the | 


Sir | 


They unanimously approved the desirability of an | 





Sir Richard Gregory evidently accepted this 
decision of the British Association Committee. 


The closer industrial inter-working between | Like them, he did not attempt to select from among 


existing artificial languages, but thought the con. 
struction of a simple common language “ should not 
be beyond the powers of responsible authorities 
literary, scientific and commercial—working toget her 
in a common and needful purpose.’’ About the 
possibility of inventing a universal auxiliary 
language, there is not likely to be much difference 
of opinion, and it is quite possible that post-war 
international collaboration may lead to the matter 
being taken up officially. It cannot be 
looked, however, that this matter may pass out 
of the control of the governing authorities. It 
would obviously be possible to rule that some 
artificial language should be taught in the schools 
of all important countries, but if it became clear 
that such a procedure was unnecessary and was 
duplicating work, it might not be carried through 
with the thoroughness essential to success. 

In view of the development of world languages in 
the last hundred years and so, and with a full 
appreciation of the arguments against the adoption 
of a national language as a universal language, 
which were advanced by the British Association 
Committee, it seems possible that English may 
none the less become the international language. 
Apart from the world-wide connections of this 
country, the position which the United States is 
now occupying in international affairs and inter 
national trade has placed English in a position 
ahead of any competitor. In this matter, attention 
must not be confined to Europe and in the Far 
East, which is likely to figure largely in the history 
of future years, English is already the language of 
international intercourse. It may certainly be 
granted that national prestige and national jealousies 
are likely to prevent English, or any other current 
language, being internationally and officially adopted 
as a universal auxiliary; but for practical pur- 
poses a common language of trade may be found 
to establish itself without waiting for official 
status. 

It may be thought that, by extending his subject 
of international standards to include a standard 
language, Sir Richard Gregory was passing into the 
region of the impracticable. It seems likely, how- 
ever, that one result of the war will be a consider- 
ably closer working between nations in many fields 
than has been usual in the past. It has been proved 
to be possible for the nations of the world to enter 
into working agreements and to stick to them when 
they are found to be to their benefit. The world 
has agreed to, and operates, standard time, which 
divides the earth into 24 zones, each separated by 
one hour from the next. This system, Sir Richard 
states, is due to Sir Sandford Fleming, a Scotch 
Canadian, who made his proposals in 1878. They 
were accepted at a conference held in Washington 
a few years later. Incidentally, in this connection, 
there is international agreement about standards 
of time, although in this matter the multiple 10 of 
the metric system is departed from. Sir Richard 
says that the method of division used is some six 
thousand years old, so it was probably too well 
established to be interfered with when the metric 
system was introduced. Another example of an 
international system in operation is furnished by 
the General Postal Union. This was formed in 1874, 
and has survived a number of major wars. Thes« 
have naturally partially interrupted its operation. 
as at present, but it has always come into full 
activity again. These examples show that inter- 
national working arrangements are possible when 
the nations are convinced that they are worth while. 
Possibly the futur will see an extended list of 
a tivities complying with that condition. 
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NOTES. 

THE Hawksiey LECTURE. 

Aw extra general meeting of the 
Mechanical Engineers was held at Storey’s Gate, 
st. James’s Park, London, §.W.1, on . 
November 6, at which meeting the Twenty-ninth 
Thomas Hawksley Lecture was delive 
Dudley Gordon, D.S.0O., Member of Council. 


chair was occupied by the President, Colonel 8. J. | Pn i 
entitled recommed that the Ministry of Labour should | machine and a honing machine for cylinders, was 


Thompson, D.S.O. The lecture was 

Recent Developments in Refrigeration”; we 
commence to reprint it, in abridged form, on page 
396 of this issue. Commencing with a brief, but 
adequate, historical sketch of the subject, Lord 
Dudley Gordon then dealt with the characteristics 
of the gases available as refrigerants, passing on to 
the different types of compressors now in use. A 
detailed account of the several refrigerating circuits, 
and the various forms of evaporators and condensers 
employed under differing conditions. Old and new 
plants were then compared in detail, comprehensive 
data relative to a number of typical installations 
being included. This was followed by a similar 
practical treatment of the comparatively recent 
application of refrigeration to improve the working 
conditions in mines of great depth. A short con- 
clusion dealt with the type of knowledge and 
experience desirable in an engineer specialising in 
refrigeration. The President then called upon Dr. 
Ss. F. Dorey, Wh.Ex., Member of Council, to propose 
a vote of thanks to the lecturer. After some refer- 
ences to the position in the refrigerating industry 
occupied by Lord Dudley Gordon, Dr. Dorey 
remarked that it was firstly observed in the lecture 
that it was easier to enumerate the activities in 
which refrigeration was not of service than those in 
which it was, so rapid had been the expansion of 
an industry which was little more than 60 years old. 
Refrigeration was of distinct service in many ways 
in the war effort, and in ordinary life entered into 
such diverse fields as the manufacture of syrup and 
optical instruments. Dr. Dorey thought that the 
lecturer might be complimented on his treatment 
of the subject from the mechanical rather than from 
the physical aspect. The industry was still growing 
up. In America it was more fully developed than 
over here, but we had a wide field in Africa and 
India. The vote of thanks was seconded by Mr. 
0. V. 8. Bulleid, Member of Council, and carried by 
acclamation. 


MERCHANT SHIPBUILDING AND REPAIRS. 


The Seventeenth Report of the Select Committee 
on National Expenditure for the current session 
of Parliament is the 57th in the series since the 


Friday, | uch smaller proportion than in the iron and steel | delays and engine failures. 
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| recommendation is made that training schools for| only general repairs were undertaken at the main 

|riveters should be set up in all the main ship-| repair shops, partial overhauls being carried out 
building areas. To meet the shortage of labour in | by a staff maintained by the engine builders at the 

| trades other than riveting, the Report continues, | running sheds; latterly, however, both classes of 


Institution of | the only substantial source is from among women, repairs had been dealt with at the main shops, 


who are employed in shipbuilding at present in a| with marked benefit and a notable decline in service 
The periods between 
The Committee came to the | overhauls had been established at 75,000 km. for 





industry as a whole. 


red by Lord | conclusion, after taking a great deal of evidence, | partial overhauls and 200,000 km. to 225,000 km. 
i. The| that there were few shipyard trades in which women | for general repairs. All the plant required for 


|could not be employed to some extent and they | overhauls, with the exception of a fine-boring 


inquire into the experience gained of women in| made in the railway shops from scrap and surplus 


other heavy industries, as well as in shipbuilding, materials. Welding was employed extensively for 


jas a preliminary to their further employment as | repairs, especially in the reconditioning of damaged 
} i t pio} pa I J £ £ 


an aid to increased shipbuilding output. In par- | light-alloy crankcases. War-time conditions obliged 
ticular, they consider that a larger proportion of | the railway to undertake the manufacture of many 
those in the 20 to 30 age group should be made} spare parts, including connecting rods, cylinder 
available for shipyard work. Another direction in blocks and heads, piston rings, and lead-bronze 
which, they state, more could be done is the trans- | bearings. The two last-named items, which were 
ference of men from yard to yard, in a given| those chiefly in demand, proved the most trouble- 
district, to meet temporary fluctuations in the | some to make, but the difficulties were satisfactorily 
amount of work available for a particular trade, | overcome after much experimenting. 

and also from other industries into shipbuilding. 

The failure to transfer men more freely has been | War DEPARTMENT LOCOMOTIVES. 

due in part to the fact that, in many cases, such Although motor transport has so completely 
changes would result in decreased earnings and one | revolutionised the conduct of modern warfare, the 
trade-union representative is quoted as saying that, | aintenance of supplies to an army in the field still 


| but for this drawback, the whole of the immediate | depends very greatly on railway communications 


demands for labour could be met from within the | and it is an indication of the thoroughness with 
industry by a better distribution of the men already | . hich the Allied war plans are being developed (as 
engaged in it. Another factor, in the Committee’s well as the success of Fighter Command’s attacks 
view, which tends to discourage transference is the | on enemy rail transport) that the Ministry of Supply 


|operation of the Essential Work Order, and it i8| has embarked upon an extensive locomotive-building 


recommended that, whenever there is insufficient | programme in readiness for the eventual military 
work to keep a man fully employed, the employer | operations on the Continent. The locomotives, of 


| should be required to report the fact to the local the 2-8-0 tender type, will be used on the home 


Employment Exchange, so that a transfer can be | railways until they are required elsewhere and are 
arranged. Other sections of the Report deal with stated to be suitable for service on any standard- 
the output of labour, which, it is stated, shows | gauge track in the world. The design is @ new one, 
evidence of a certain lack of a sense of urgency in | ang is marked by extreme simplicity, fittings being 
some quarters; and with the building capacity | reduced to the essential minimum and all embellish- 
available. In the latter connection, the Committee | ont rigorously excluded. Steel castings are spar- 
urge that more of the closed yards should be re- | ingly used, their total weight amounting to only 
opened, that some new construction should be} 4 tons less than 20 per cent. of the weight normally 
undertaken by certain of the repair yards, and that | incorporated in engines of comparable type, and the 





| yards normally confined to warship building should | simplification of the design in other directions has 


Committee was constituted in the early stages of | 


It deals with the wide subject of ** Mer- 
chant Shipbuilding and Repairs,” the survey in- 
cluding the construction of marine engines. In their 
introductory remarks, the Committee make the 


the war. 


| 


important point that, while the contribution of the’) 


combined industry to the war effort is ‘ truly 
vital,” the industry itself represents a relatively 
small part of the national effort and, in consequence, 


! 


any increase of output requires a correspondingly | 


small additional allocation of men and materials. 
This increase of output, they emphasise, is essential, 


and their report is intended to indicate how, in| 


may be best achieved. 
“‘an excellent job has been 


their opinion, it 
express the view that 
done ” 


of repair work, which threatened to become serious, 
have been cleared off ; and the output, per individual 
employed, *‘ has probably never been higher than 
it is to-day.” The chief obstacle in the way of 
further expansion, they were informed by the 
Admiralty, was the difficulty of obtaining sufficient 
labour, and it was to this problem, primarily, that 
the Committee directed theirs attention. They 
found that the difficulty was most acute in the case 
of riveters, because the efficiency of riveting de- 
pends so greatly on the teamwork of the squad, and 
any extensive upgrading is not practicable. The 


They | 


since the beginning of the war, although | 
obviously no precise figures can be given ; arrears | 


solution suggested is to train complete squads, as is | 


being done already on a small scale by private | siderable improvement in the condition of the valves, 
employers and by the Ministry of Labour, and the 


be given a few mercantile contracts to promote a enabled a saving of some 6,000 man-hours to be 
more balanced effort. |made on each engine. The tenders have an un- 
. | usually large capacity for both coal and water. The 
Or-ENGINED RAILCARS IN THE ARGENTINE. engines, which will burn oil or coal, have a maximum 


At a joint meeting of the Diesel Engine Users’ speed between 30 m.p.h. and 40 m.p.h., and can 
Association and the Institution of Locomotive | haul trains up to 700 tons in weight. 
Engineers, held at the Institution of Mechanical | 
Engineers on Thursday, November 5, a paper of | 
unusual interest to operators of Diesel-engined 
railears was read by Mr. A. K. Bruce on behalf of 
the author, Mr. C. R. Parker, of the Central Argen- 
tine Railway. The chair was taken by Mr. O. V. S. 
Bulleid, President of the Institution Locomotive 
Engineers. Mr. Parker’s paper, which was entitled 
‘“Some Notes on Experiences with Railcar Oil 
Engines in the Argentine, with Particular Reference 
to Repairs,” dealt exclusively with the engines 
supplied by Messrs. Ganz, of Budapest, and fitted 
in twelve twin articulated railcars, equipped with 
mechanical drive and constructed by the same firm. 
The engines were of the eight-cylinder vertical 
type, with cylinders 170 mm. bore and 240 mm. 


THE UNIVERSAL DecIMAL CLASSIFICATION. 


Many of our readers who are concerned, either as 
compilers or users, with the abstracting of scientific 
and technical literature, the preparation of biblio- 
graphies, or the classification of documents of all 
kinds, and have had occasion, in consequence, to 
make use of the relevant sections of the English 
edition of the Universal Decimal Classification, have 
been directly affected by the fact that all the stocks 
of this publication were destroyed, some time ago, 
by enemy action. They will be interested to know 
that the following parts are now being reprinted 
by the British Standards Institution : Vol. 1, Part 1. 
General Introduction, Auxiliary Tables and Class O, 
Generalities; Vol. 2, Part 1. Classes 51, Mathe- 


stroke, and were rated at 365 brake horse-power at | matics, 52, Astronomy, and 53, Physics; Vol. 2, 
1,350 r.p.m.; but in service they were de-rated to| Part 2. Class 54, Chemistry ; Vol. 2, Part 3. 


Classes 55, Geology and Geophysics, 56, Paleonto- 
logy, 57, Biology, 58, Botany, and 59, Zoology. 
Vol. 1, Part 1, will be published at 7s. 6d. net, and 
Vol. 2, Parts 1, 2 and 3, at 10s. net per part. Class 
621.3 Electrical Engineering is in preparation and 
will be available early in the New Year. The 
opportunity is being taken to make various minor 
amendments, such as the correction of printers’ 
errors and errors of translation, Owing to the 
restrictions imposed by the Paper Controller, the 
kilometres when the engines were new, had been | edition will be strictly limited. The British Stan- 
reduced to between 0-2 kg. and 0-3 kg. by fitting | dards Institution desires, therefores to ascertain the 
new slotted scraper rings, designed and made in the | probable demand, and has asked us to request 
railway shops. Cylinder wear had not increased | intending purchasers to make their requirements 
since the oil consumption was reduced, nor had the | known as soon as possible. All orders will be dealt 
wear of rings and grooves; but there had been con-| with in rotation, and should be addressed to the 
Publications Department, British Standards Insti- 
tution, 28, Victoria-street, London, 8.W.1. 


a maximum output of 320 brake horse-power at 
1,250 r.p.m., the speed range being from 800 r.p.m. 
to 1,250 r.p.m. under load and 400 r.p.m. when 
idling. In service, Mr. Parker stated, the average 
fuel consumption was about 40 kg. per 100 engine- 
kilometres or, on a brake horse-power basis, about 
171 gm. to 173 gm. per brake horse-power per hour 
at the de-rated output and speed, when on test 
after overhaul. The lubricating oil consumption, 
which had ranged from 1 kg. to 6 kg. per 100 engine- 





piston rings and combustion chambers. Originally, 
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THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


On Thursday, November 5, a joint meeting of | 
the Institution of Electrical Engineers and the | 
Institution of Mechanical Engineers, to which the | 
members of the Institute of Fuel were also invited, | 
was held in the hall of the first-named Institution. | 
Professor C. L. Fortescue, O.B.E., M.A., President 
of the Institution of Electrical Engineers, occupied | 
the chair and, after the transaction of certain formal | 
business, asked Colonel S. J. Thompson, D.S.O., 
President of the Institution of Mechanical Engin- 
eers, to take his place during the presentation and 
discussion of a paper on ‘* Coal for Steam Raising,”’ 
by Mr. J. N. Waite. 

The discussion was opened by Mr. A. L. Lunn, 
who expressed the opinion that the Coal Mines Act, 
1930, to which the author had referred in his intro- 
duction, was very unfair to electricity under- 
takings, and that the consumer should not be 
restricted, in placing his coal contracts, by the 
operation of a monopoly. Before the Act came 
into force, it was possible to go direct to the colliery 
and make a bargain. He knew of one coal which 
used to give just over 10,000 B.Th.U. per pound, 
with about 18 per cent. of ash. By co-operation 
with the colliery, and by enforcing a penalty and 
bonus clause, that coal was improved until it came 
out at 11,500 B.Th.U. to 12,000 B.Th.U. and about 
12 per cent. of ash; later, the coal was washed, 
and the ash content came down to 5 per cent. 
To-day, it was in the region of 7 per cent. He was 
not in favour of washed coal as compared with 
dry-cleaned coal. The washed coal had many | 
disadvantages ; there was an acceleration of corro- | 
sion in the bunker steel, and, on some boilers, 
there was trouble with the air heaters. The author | 
had provided an illuminating balance sheet to show | 
the saving which would accrue from the use of totally 
cleaned coal in place of a partly cleaned coal. 
There were few boiler-house plants which were 
not seriously affected by having to deal with un- 
suitable coal. The vicious circle, when burning 
unsuitable and low-grade fuels, was (a) loss of | 
sensible heat in the ash, (6) the loss due to increased | 
combustible matter in the ash, and (c) the loss due | 
to increasing difficulties in the matter of the removal 
of grit, ash and clinker from the boilers. These | 
troubles were far too familiar to power-plant 
engineers, and the problem was so acute that the 
existing soot-blowing equipments were unable to 
cope with it. He was surprised that the author 
did not mention coking properties. He had in 
mind a certain coal, the analysis of which seemed 
to show that it was very suitable for steam raising, | 
but the coking properties of which prohibited its 
use on a chain-grate stoker. Wet cleaning was 
not an advantage on all occasions, although it re- | 
moved the very fine dust, so reducing grit emission. | 
He knew a coal which had been received from the | 
same pit,in one case dry and in the other washed. | 
At present, the difference between the washed and 
the dry was that the washed had a moisture content 
3 per cent. higher than the dry and an ash content 
0-04 per cent. less, and therefore the quality of the 
washed coal was not so good as that of the dry coal. | 
He agreed with the author as to the need for a| 
standard specification. 

Mr. H. L. Pirie ventured to suggest that, when'the | 
author addressed himself to problems connected 
with selling schemes and the cleaning of coal, his 
knowledge was not nearly so reliable as when he 
applied himself to the generation of steam. Under 
Part I of the Coal Mines Act, 1930, it was enacted 
that central and district schemes should be prepared 
to cover the production, supply and sale of all coal 
raised in all the coal mines in Great Britain. In 
1935, the miners launched a campaign for increased 
wages. The owners were sympathetic; they knew 
that the pay of the men was low, but the proceeds 
of the industry would not permit of higher wages 
being paid, and the only way to increase wages was 
to increase prices. The Government also recognised 
that, and urged on the industry the desirability of 
instituting a closer control of selling by placing the 
responsibility for the sale of coal with a controlling 
authority in each district, under a national co- 


accordingly, and the Government laid it down that 


| such as coals for steam-raising purposes had fallen 
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ordinating body. Assurances were given that the 
central and district schemes would be ‘amended | 


these amended schemes should cover all coal- 
owners in each district and have a measure of 
permanency, and, secondly, that they must be so 
drawn as effectually to prevent inter-colliery compe- 
tition and so as to forestall evasion. In the years 
of extreme depression, the prices of industrial fuel 





relatively even to the general price level, and so 
the increase in price to which the author referred | 
in section (1) of the paper was not surprising. It | 


| was gratifying to note, however, on his own showing, | 


that the calorific value had improved. With regard 
to calorific value, he would like to know what price 
the author would pay for anthracite duff, seeing that | 
he wanted to relate calorific value to price. | 
Section (4) was highly contentious, and he wished 
to consider the figure of 9d. a ton which the author | 
gave for what he called ‘‘ complete cleaning.” The | 
washability of a coal was determined by float and | 
sink tests taken at the various gravities. Dr. Davies, 
of the Fuel Research Station, had published figures 
for a raw coal containing 15-3 per cent. of ash. | 
At a specific gravity of 1-25, the floating material | 
was 5 per cent., containing 0-8 per cent. of ash | 
the sinking material was 95 per cent., and contained | 
16 per cent. ash. If, however, it was cut at a| 
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was that the present type of boiler plant had been 
designed to burn what was otherwise, and originally, 
a waste fuel. That was what started the chain-grate 
stoker—burning small coals. It had increased in 
importance so much, however, that it had over. 
taken the supply of those fuels, and now the pro. 
duction of coal for mechanical-stoker firing had 
become a major problem. Instead of getting what 
was otherwise waste, one had to pay the complete 
economic value of the coal as it was raised from 
the pit, plus all the cost of preparation and all the 
cost of distribution. Any changes which took 
place, therefore, would have a tendency in the 
direction of very much increased prices, and the 
growth of the power industry would mean still 
further out-of-balance loads. The power industry 
used about 10 per cent. of the total production of 
coal in the country, and he thought that the problem 
required study from the coal-industry point of view, 
and that a panel of users, carefully chosen according 
to their importance, would be the best way in which 
the coal trade could get a body representing the 
industrial users to advise it on the best methods 
of preparation of coal to meet industrial require. 
ments, the best kind of plant, and the best way in 
which to use the coal which could be most economi- 
cally produced and distributed. 

Mr. J. Innes thought that, in his approach to the 
coal problem, the author had visualised almost 


| described as ** 


gravity of 1-50, the yield was 82 per cent., contain- | ideal conditions regarding the commodity, and did 
ing 4-55 per cent. of ash, while the sinking not pay sufficient regard to the somewhat complex 
material was 18 per cent., containing 4-1 per cent. of | structure of an industry which had price and wage 
ash. A cut at 1-2 gravity gave what the author | features which differed considerably in the different 
complete cleaning,’ but who: was | coalfields. The author’s Fig. 1 showed ahigh rate 
going to pay for the losses then? There would | of increase in the price of coal delivered to Grid power 
be only 5 per cent. of that material, and instead | stations between 1936 and 1939; but, between 
of costing 9d. a ton, the losses would be nearer | 1932 and 1936, these stations were buying coal under 
9s. a ton, though even this cost would mean less | very favourable conditions and at a lower price than 
than 0-ld. per unit to the electricity supply in-| other consumers for the same quality. With 
dustry. In conclusion, Mr. Pirie quoted a saying | regard to the Coal Mines Act of 1930, the main 
of Aristotle, ‘‘ Do not seek in any subject greater | object of the selling scheme was to ensure that the 
accuracy than its nature admits.” coal industry obtained a reasonable price for its 

Mr. Ww. Newton Booth, M.B.E., regretted the | commodity, and that cut-throat prices brought 
omission of any reference to flue-gas purification, | #bout by free competition, so-called, should be 
especially in connection with pulverised-fuel firing ; eliminated. Free competition did sometimes mean 
in view of the success of the installations at Dept- that one could be played off against another even in 
ford, Battersea, Fulham and elsewhere, he was| Cllieries. Taking a long view, it might well be 
tempted to ask for legislation to make its use | that the pendulum in prices had swung too far. 
compulsory. He was not prepared to accept the | Obviously, as the author stated, power producers 


author’s statement that, ‘‘ Generally speaking, fuel 
having a volatile content of less than 11 per cent. 
requires the adoption of pulverised-fuel firing.” It 
was quite possible satisfactorily to fire coal down to 
7 per cent. volatile with suitable stoker arrange- 
ments, and he had heard of stokers designed to burn 
coal with much less volatile than 7 per cent. The) 
author emphasised the importance of consistency of 
coal quality for successful plant operation, @ point | 
that could not be stated too often or too strongly. | 
It was quite possible to design plant which would | 
burn successfully and efficiently almost any kind 


had a vital interest in the operation of the Coal 
Mines Act, but he submitted that this interest 
must recognise that the price must ensure a reason- 
able profit-return to the coal producers. 

The author's suggestion that the price paid per 
ton should be directly related to the calorific value 
of the fuel as delivered invited the remark that the 
price-wage structure in the coal industry in the 
various districts was a most complex thing, and he 
doubted whether such an adjustment could be made 
easily at the present time. He thought that every- 
one would welcome a revision of the price structure, 


of fuel which would burn at all; but the physical | on a reasonably scientific basis, but it was not easy, 
conditions of efficient combustion were affected so | ‘bearing in mind the range of variation in wages and 
much by wide variations in the size, volatile matter, | other costs and other conditions that arose under 
moisture and ash characteristics of the coal that it | the various Acts and which affected all questions 
was impossible to design any one plant to deal| such as coal prices in relation to calorific value. 
with wide and sudden variations in coal quality.| He assumed that the author's suggestions really 
It was important that there should be agreed and | applied to coal classified as suitable for use by power 
standard methods of specifying and testing quality, | stations. Coal is a great national asset, and the 
and these specifications should be so comprehensive | first duty seemed to be to classify coal so that the 
that they would cover all the essential physical best was obtained from the product from a national 


qualities required for assessing coal quality and | 
performance from the combustion engineer's point 
of view, and for checking consistency of supply. 
He had been for some time a strong exponent of 
sliding-scale prices based on ascertained calorific 
value. Diluents such as moisture and ash, though 
necessarily present in certain amounts and valuable 
in the control of fuel-bed temperatures and in| 


| providing a protective cover to chain-grate stokers, | 


were undesirable beyond such necessary amounts. 
The proper place for their control was at the coal 
production plant. There was room for an extension 
of coal cleaning and preparation plants at the | 
collieries, but this would be accompanied by the 
production of a considerable amount of purification 
waste coal and dust. 

The author had said that they should study all | 
the relevant factors. One of the relevant factosr 


point of view. That would include the question of 
the by-products. Such prior classification might 
well result in difficulty in supplying the coal within 
the ideal ranges suggested by the author. He paid 
tribute to Dr. Grumell, who was present and 
to the members of his Fuel Efficiency Committee 
for the very fine work that they have done in helping 
consumers, and agreed with the author that there 
must be the fullest collaboration and co-operation 
between consumers and producers if the best use 
was to be made of the coal in this country. 


(To be continued.) 





INCREASED Price OF SuLpHuR.—The Minister of 
Supply has issued the Control of Sulphur (No. 2) Order, 
1942 (S.R. & O. 1942, No. 2203, price Id.). This increases 
the maximum prices of ground sulphur, produced from 
crude sulphur, by 1. a ton. 
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LETTERS TO THE EDITOR. 


WHO IS AN ENGINEER? 
To THE Eprror oF ENGINEERING. 


Sik, 
‘* Before a labyrinth of steel 
The engineer stands forth. 
Pre-eminent in useful work, 
From Southern Pole to North, 
He is th’ embodiment of power, 

Th’ exponent of its worth.” 
In a broadcast address on October 25, Professor 
(. E. Inglis, F.R.S., speaking as President of the 
Institution of Civil Engineers, said : 
are told that a man is a doctor, a barrister, or an 
architect, you know pretty well what you are up 
against, but the calibre of an engineer may range 
from the greatness of Sir Benjamin Baker, who 
designed the Forth Bridge, or of Sir Charles Parsons, 
who-invented the steam turbine, to that of the 
automaton [I presume he meant man or woman] 
who has a repetition job on a motor-car assembly 
line. If engineering is to be put on the same plane 
with other learned professions, we ought to cherish 


the word ‘engineer,’ and, as on the Continent, it | 


should be reserved for those who plan, organise and 
scientifically conceive.” 

Now here are two ideas, not put forth for the first 
time, but, I think, stated for the first time by a 
president of our premier engineering institution. 
The first is that engineering should become a learned 
profession ; the second, that the name * engineer ”’ 
should be reserved for a special class. Seeing that 


engineering is not only a profession, but a trade and | 


an industry, some may think that these are mere 
academic ideas and that nothing will come of them. 
But Professor Inglis was speaking to the nation at 
large, his broadcast is recorded in print, and others 
may think as he does. His ideas cannot, therefore, 
be lightly dismissed. It is easy, of course, to under- 
stand Professor Inglis’s outlook. He early won high 
academic distinction; on him fell the mantle of 
Sir Alfred Ewing ; his life has been spent in a city 
where the ghosts of learned men congregate at 
every corner ; and he was then seated on the papal 
throne of the engineering world (which he has since 
relinquished in favour of Sir John E. Thornycroft). 
His lot has not taken him into the bowels of the 
earth or into the hum of factories; up to the 
summit of skyscrapers or down into the engine 
rooms of ships. He has, I am sure, worn out more 
gowns than overalls, and I cannot help thinking 
that, were he to make a voyage to Murmansk and 
back in the engine-room of a destroyer or freighter, 
or take a hand at mine-laying in North Africa, he 
would gather something about engineers that is 
apparent y but dimly comprehended in Cambridge 
or Great George-street. 

First, then, about this learned profession idea. 
Why has it been conceived, and who is to benefit 
if it is put into practice? It must not be used 
solely to improve the status of a few engineers, for 
we are bidden to scrap the profit motive and think 
less of self. If, however, the majority of engineers 
thought that the nation would gain thereby, and 
they were agreeable to be divided into sheep and 
goats, with only the sheep within the fold, then it is 
not for me to say what I think. To-day, the 
plumber may call himself a sanitary engineer, but 
we all understand and no one is the worse. If any- 
thing, it shows he is a progressive fellow and so we 
expect a little more of him. He may, too, for all 
we know, be a Ph.D. and do a lot of “ scientifically 
conceiving.” I wonder how many of my fellow 
citizens call themselves engineers and how many of 
them are engineers? At a rough guess, I suppose 
about enough to form two army corps. What if 
my sanitary engineer is a Ph.D. and “ plans, 
organises and scientifically conceives’’; is he to 
be admitted to the holy of holies ? 

The qualifications for limiting the term are, I 
admit, a bit nebulous, but one senses what is in the 
air. Everyone can see how the proposal would 
affect him personally. Take my own case. Fifty- 
four years ago, at the age of 16, I watched Silvanus 
Thompson juggle with soap films, and John Perry 
cover the board with summation signs. At 19, 


y | 
“When you 


ENGINEERING. 





ste — 








under my friend ‘‘ Old Steve,”’ I was turning up the 
journals of the great cast-iron shaft of a water wheel 
as the wheel revolved. At 23, I began my life’s 
| work of maintaining and operating many kinds of 
engines, finding that a knowledge of entropy did 
not help me to placate an irate superior, or my 
| acquaintance with the calculus assist in managing 
| those under me. I like to scan the elegant dis- 
| quisitions of our clever Doctors of Science and 
| Masters of Art, and I know they are advancing our 
| knowledge marvellously ; but they miss the fun of 
| engineering. Who ever saw things in a laboratory 
| “* singin’ like the mornin’ stars for joy that they 
|were made”? Of course, our D.Sc. and M.A. 
| friends would get into the fold, but should I ? 

But to get down to bed rock, what is an engine 
and who is an engineer? I have no great dic- 
| tionary to help me, so I turn to my modest Chambers. 
This is what it tells me: ‘* Engine—An ingenious 
or skilful contrivance: a machine, in which two 
or more of the simple mechanical powers are com- 
| bined. Engineer.—An engine-maker or manager : 


|one who has charge of military works or engines.” 
| Nothing about Simplon Tunnels and Grand Coulee 
Jams; and it is a very curious thing, when you 
| think about it, that when Tredgold wrote his fine 
definition of engineering for the infant Institution 
| of Civil Engineers, he said practically nothing about 
| those things from which engineering has sprung. 
| Our thoughts of engines to-day revolve round steam 
engines, oil engines, etc., but the word “ engine ”’ 
/means a contrivance, and so you have military 
| engines, fire engines, Ramsden’s dividing engine, 
| Loam’s man-engine, etc., and the man who makes 
jengines and manages them is the engineer. Of 
| course, we know how the name has become an 
| omnibus term and what ramifications there are in 
| engineering, but what a mess there will be if any 
|one attempts by Act of Parliament and a lot of 
| legal verbiage to determine who shall be called an 
| engineer and who shall not ! 

| It might be interesting to trace the history of 
all this and see how the world has gone engineering 
| mad, but that cannot be done. There was a very 
|important part of Professor Inglis’s address, how- 
jever, which cannot be passed over, namely, his 
| reference to Isolationism—the isolation of the great 
| engineering world from public affairs. Some folks 
| think there is no use in history; but turn up 
| ENcrneERING for Guy Fawkes’ Day, 1909, and 
| there you will find a remarkable thing recorded. 
The Institution of Civil Engineers, after much 
| doubting, screwed up courage and interested them- 
| selves in the L.C.C. (General Powers) Bill to amend 
| the Building Acts ; a step which the then President 
| another Inglis, by the way—described as ** rather 
| foreign to the usual course of business of the Insti- 
tion.” The Editor of Enernerertne hoped that 
this action would soon be “ naturalised”. The presi- 
dential address of Sir James Charles Inglis, ‘* reveal- 
ing some small beginnings of a movement of self- 
assertion among engineers. . . * is printed in the 
issue of November 5, 1909, together with a leading 
article entitled *‘ The Influence of the Engineer upon 
Public Affairs.” Here are two quotatiogs which are 
worth pondering over: ‘* How is it that engineers, 
who have done so much for society, are, in their 
corporate capacity, almost without influence ?”’ ; 
‘* Great affairs, however, call for a wide outlook 
and until engineers as a body realise more fully 
their opportunities and their duties as citizens, 
they will not take the position that their work 
entitles them to have.” 

There is the thing in a nut-shell; and so, Sir, I 
respectfully suggest that we stop havering about 
learned professions and who is an engineer, come 
into the open, cease bragging about engineers being 
the salt of the earth, and get together to form an 
Engineering Public Affairs Advisory Council with 
the motto, “For the State.” What could, not 
such a body have accomplished during the last 
ten years? What might it not accomplish in the 
next ten years? Shall I live to see any such thing ? 
Is the wide outlook there? I hope so; but | 
wish that Professor Inglis could mak: the trip 
to Murmansk with my friend McAndrew. 

Yours faithfully, 
ENGINE-MANAGER. 
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THE SIZE OF SAMPLES. 


To THE Eprror oF ENGINEERING. 

Smr,—In the article entitled “The Size of 
Samples” published in your issue of October 9, 
page 294, I mentioned that the calculation of the 
number of pieces necessary to constitute an adequate 
sample of a bulk of given size, was a matter of a few 
minutes only. This statement has brought down 
on me reproaches for not having spent a few more 
of my own minutes in making the computations. I 
have therefore now done this, and I enclose some 
results in the form of two tables that may be of 
interest to those of your readers who are engaged 
with sampling work. Before he can use the tables, 
the inspector has to make two decisions: firstly, 
what percentage of bad articles will cause him to 
reject the whole batch from which the sample is 
taken ; and secondly, what degree of certainty does 
he require as to the existence of this percentage in 
the batch before he takes action. 

Let us suppose, for example, that he is dealing 
with batches of 500 articles, and intends to condemn 
any batch in which he believes the defective articles 
to exceed, say, 3 per cent. If the mere probability 
that this percentage is exceeded is sufficient for him, 
he refers to Table I from which he sees that he must 


TABLE I.—Size of sample necessary to make it just more 

likely than not that the presence of more than certain 

specified percentages of bad articles in batches of different 
sizes will be detected. 





| Number of Articles in Batch. 























Per 
Centage . 
Bad. 100 | 200 | 300 400 500 | 1,000 
] 
1 0 9 62 | 64 65 67 
2 233 | 32 33 33 34 34 
3 21 22 22 23 23 23 
4 16 | 17 17 17 17 17 
5 13 | 14 14 14 14 14 
6 11 il 12 12 12 12 
7 10 10 10 10 10 10 
8 9 9 9 9 9 9 
v 8 8 8 8 | a s 
10 rs 8 7 7 7 7 
take a sample amounting to 23 articles. If these 


are all found to be good, he can pass the batch ; if 
one or more is bad it will be more likely than not 
that the defectives exceed 3 per cent., and the batch 
therefore will have to be condemned. 

If the inspector wishes to have a degree of cer- 
tainty amounting to 10 to 1 that there are not more 
than 3 per cent. of bad articles in a batch of 500, 
he refers to Table II, and sees that he must take a 


TABLE II.—Size of sample necessary to make it just safe 

to bet 10 to 1 that the presence of more than certain 

specified percentages of bad articles in batches of different 
sizes will be detected. 











Per Number of Articles in Batch. 
Centage 
Bad. | 100 | 200 | 300 | 400 500 1,000 
| ‘ 
1 91 140 165 180 190 213 
2 70 90 99 103 106 112 
3 55 66 70 72 73 76 
4 45 | 51 54 55 56 58 
5 38 42 44 45 45 46 
6 33 36 37 37 338 3 
7 29 31 32 32 32 33 
8 25 27 28 28 28 29 
” 23 24 25 25 25 26 
10 21 22 22 22 23 23 




















sample of 73 pieces, of which every one must prove 
to be good, before he can safely pass the batch. 
Yours faithfully, 
R. H. Parsons. 
Medstead, 
Hampshire. 
November 7, 1942. 





STOPS FOR PRESSURE-GAUGE 
POINTERS. 


To THE Eprror or ENGINEERING. 


Smr,—Can any of your readers tell me the reasort 
for the widespread and, in my opinion, foolish 
practice of fitting a pointer stop right on the zero 
line of the dials of pressure gauges ? This makes it 
impossible to detect even a large error of the zero 
reading if the error is in the negative direction. 















396 


Surely the provision of a mechanical stop is not 
the only way of ensuring a correct zero reading ? 
Electrical instruments, even down to the cheapest 
(with the exception of toys) have a pointer stop a 
little below zero and they are provided with an 
adjusting device by which a zero reading may be 
corrected from time to time. It is appreciated, of 
course, that means must be provided to prevent 
the pointer from commencing to make a second 
revolution round the scale under conditions of 
greatly excess pressure, but it is considered that 
there are positions for a stop better than on the 
zero line. 
Yours faithfully, 
S. A. Stropr, A.M.I.E.E. 
Red Roof, 
Fontmell Park, 
Ashford, Middlesex. 
November 4, 1942. 





RECENT DEVELOPMENTS IN 
REFRIGERATION.* 


By Lorp Dupiey Gorpoy, D.S8.O. 

THE artificial production of cold appears to be as 
old as history itself. Writers long before the Christian 
era refer to the cooling of beverages by snow and to the 
use of porous earthenware pots, the leakage from which, 
in evaporating, removed heat from the contained 
water. The earliest efforts to create cold by mechanical 
means were directed towards the production of ice. 
It would seem that the earliest machine for this pur- 
pose was invented by William Cullen in 1755. This 
consisted of a powerful vacuum pump, in the receiver 
of which was placed a vessel containing water. The 
evaporation of a portion of the water absorbed suffi- 
cient heat from the remainder to cause it to freeze. 
Such an apparatus was still commonly used in quite 
recent years as a laboratory demonstration. In the 
year 1834 the French philosopher, Sadi Carnot, formu- | 
lated the ideal cycle for a perfect heat engine, and all 
present-day refrigerating machines make use of that 
eycle. The cycle is reversible and is an indication of | 
complete efficiency which cannot be attained ; but the | 
closer these conditions can be approached, the higher 
will be the efficiency. 

The conventional method of measuring the efficiency 
of the refrigerating machine 1s to consider the ratio 
of the heat extracted from the refrigerator to the 
power input, expressed in thermal units. This ratio 
is known as the coefficient of performance. To those 
who are not familiar with refrigeration it may appear 
paradoxical that the refrigerating effect expressed in 
thermal units is greater than the number of thermal 
unite representing the equivalent of the work done 
in driving the machine. The refrigerating effect is the 
number of thermal units pumped out of the body which 
is being refrigerated and brought up from the low- 
temperature level of the evaporator to the higher level 
of the condenser where they are discharged. To pump 
this heat up requires an expenditure of work which 
bears no simple relation to the amount of heat pumped. 
If the heat is being pumped up through only a small 
interval of temperature, the quantity pumped may be 
many times greater than the thermal equivalent of the 
work done in pumping it. In 1835, a patent was granted 
to Perkins for a vapour compression machine working 
with ether, but this was not successfully developed till | 
23 years later, by James Harrison, in Australia. The 
cold air cycle was used by Gorrie in 1849, and improved 
by Kirk in 1862. In 1867, a machine working on the 
ammonia absorption principle was designed by Carré. 
Modern refrigeration in its present form may be con- 
sidered to have started in 1873, when Professor Carl | 
von Linde, of Munich, applied thermodynamics for 
calculating the efficiency of a refrigeration cycle and 
for finding optimum working conditions. He used a 
horizontal double-acting compressor and the main | 
principles of this machine remain unaltered to the 
present day. 

From the time of Linde’s first machine until the 
beginning of the present century there were three main 
systems by which mechanical refrigeration was applied : 
(1) The vapour compression machine, using some 
suitable refrigerant which is compressed to a point 
at which it can be condensed by the cooling action of 
water or air, and then allowed to expand and absorb | 
the heat required for vaporisation from its surround- 
ings, after which the refrigerant is passed back to the | 
compressor. (2) The cold air machine, compressing air | 
which is cooled and then allowed to expand while | 
performing work. This machine differs fundamentally | 
from the vapour compression machine in that its 








* The 29th Thomas Hawksley Lecture, delivered before | 
The Institution of Mechanical Engineers, on Friday, 
Abridged. 
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| action does not depend upon a change of state of the 
| refrigerant. 
| which a solution of ammonia in water is heated in a 
generator so that the ammonia is driven off in the 
form of a vapour to the rectifier where any water 
vapour is condensed. The anhydrous ammonia is 
then cooled by water passing over the condenser in 
| which it assumes the liquid state. The liquid is passed 
through the expansion valve to the cooling unit in 
which it is evaporated, taking heat from its surround- 
ings. The resulting vapour is again absorbed by water 
and pumped back to the generator. 

Of the other systems in use at this period only one 
needs mention, that is, the water vapour machine, 
in which the water to 
refrigerating medium. In this system steam is allowed 
to expand through a group of jets; the velocity of 
the expanding steam induces a high vacuum in an 
upright vessel containing water; the high vacuum 
causes rapid evaporation of the water which is circu- 
lated by an ordinary pump to act as a refrigerating 
medium ; the vaporised water is entrained with the 
steam and carried to the condenser. Mechanical 
refrigeration was first applied to the production of 
ice which was, in turn, used as a cooling agent or 
preservative ; but Linde’s first machine worked in a 
brewery, and the brewing industry is one of those 
which has completely revolutionised by the 
introduction of mechanical refrigeration. 

2 


been 


TABI 
Low-Temperature Refrig 


Refrigerant 


Ethane Ethylene 
CoHe CoH, 
Critical point, deg. f 0-8 40-1 
Triple point, deg. 208-5 272-92 
Boiling point at atmospheric 
pressure, deg. F 127-5 155-0 
Vapour pressure at 5 deg. F 
Ib. per sq. in. abs 236-5 416-3 
Vapour pressure at 86 deg. I 
Ib. per sq. in. abs 682-7 
Volume, cub. ft. per Ib. at 
deg. F 0-629 0-27 
Volume, cub. ft. per ib. at a6 
deg. F 0-122 


TABLE Il. 


Methy! 
Refrigerant (hioride 
CHstl 
| 
Critical point, deg. f | JRO «6 


Triple point, deg. F j 144 
Boiling point at atmospheric pressure, deg. F 10-76 
Vapour pressure at 5 deg. F.. Ib. per sq. in. abs 21°15 


Vapour pressure at 86 deg. F.. Ib. per sq. in. abs 4°70 
Volume, cub. ft. per Ib. at 5 deg. I 4-471 
Volume, cub. ft. per Ib. at 56 deg. F 1 ts] 


In the main, however, the development of refrigera- 
tion to its modern state was the result of its application 
to the carriage and the preservation of food. The first 
true refrigerated ship was the Strathleven, which was 
fitted with a Bell-Coleman cold air machine, and, in 
1880, arrived in London with 34 tons of frozen beef 
and mutton from Australia. In 1882, the Dunedin 
brought 5,Q00 frozen sheep from New Zealand to 
London. Fruit was first successfully shipped from the 
West Indies in 1886, and from Australia in 1888. 
For these refrigerated cargoes, cold stores were required 
and were first established at the ports, though, later, 
in other parts of the country. Factories were erected 
to make ice for trade purposes, particularly the fishing 
industry, and also for household consumption, the 
greatest development for the latter taking place in the 
United States of America. These early uses of refri- 
geration were followed by many others, and refrigera- 
tion to-day is employed in so many industries that it | 
would almost be easier to enumerate those in which 1t | 
has no application than to draw up a list of those in 
which it is applied. It is intended, however, to deal | 
here rather with the development of the means of 
refrigeration than with its application. 

Refrigeration is concerned with temperatures below 
the normal atmospheric temperature. The lowest | 
limit is obviously absolute zero, 273-144 deg. C., to 
which the nearest approach has been made at the 
Kamerlingh Onnes Laboratory at Leiden, where an 
absolute temperature of 0-005; deg. K. has been 
reached. Such a temperature is quite outside the range 


,of practical refrigeration, but an interesting calculation 


has been made to show that, assuming a refrigerating | 
machine could be made to operate at a temperature 
of 0-005 K., the coefficient of performance would be so 


(3) The ammonia absorption machine in | 


be cooled itself becomes the | 


NOV. 13, 1942. 


low that about 1,250 h.p. would be required to abstract 
1 B.Th.U. per minute. Obviously, at absolute zero 
the power required would be infinite. More regular 
practice begins at the liquefying temperatures of 
certain gases at atmospheric pressure. For instance, 
the temperature of liquid oxygen at atmospheri 
pressure is 183 deg. C., nitrogen 195-8 deg. (.. 
and liquid air about 192 deg. C. The liquefaction 
of air by Linde, in 1894 soon led to the development of 
liquefied gases used for welding and cutting, and to the 
process for the synthetic production of ammonia 
| but in these processes refrigerating machinery is «|, 
used for pre-cooling the original mixture of gases ty « 
temperature of about —60 deg. F., the remainder of 
the process being carried out by means of compressivy 
to a moderate pressure, by rectification and heat 
exchange between the gases handled. 

For temperatures down to —60 deg. F. norma 
ammonia refrigerating machinery can be used eco: 
mically, but there is an increasing demand in chemi 
and other processes for refrigerating temperatures 
down to 100 deg. F., or even lower, and for such 
temperatures refrigerants other than those in use fo 
the usual processes to which refrigerating is appli: 
become necessary. Table I shows the characteristics 
of various refrigerants which may be used for thes 
very low temperatures ; some of them are not reaclil, 
obtainable. It will be seen that both ethane a: 
ethylene are particularly suitable, and have be: 


4E I. 





erants Kefrigerants for Use in Large Cold Stores 


. Carbon Sulphur 
a — Dioxide | Dioxide 
8 co SO 
204-1 271-4 s7°s s15-1 
0-8 107-86 “9-9 oR -9 
45 2a-0 lov 3 3-00 
(solid) 
42-1 427 31-9 11-71 
155-3 169-2 1143-0 6-85 
2-48 s- 150 00-2600 6-00 
OT 1-772 0-O4789 1-265 


REFRIGERANTS FOR DOMESTIC AND AIR CONDITIONING PURPOSES. 





rrichioro- 
monofiuero- 


Dichloro- 


difluoro- Methylene 


methane Chioride methane 
( Freon ™ or (" Carrene 1”) (* Carrene 2 
r.is” CHCl or **F. 11°") 
CCloF CFC 
| 
232-7 421-0 | ined 
247 142-0 168 
21°37 103-7 74-66 
26-51 1-17 2-93 
7-0 1O-o 18-25 
1-485 eo 12-195 
O- 380 j 6-06 2-242 


successfully used in large-scale applications of low 
temperatures. Such low temperatures are reached by 
means of the * cascade "’ system, to which reference 
will be made later, ethylene with its low critical point, 
or some other low-temperature refrigerant, being used 
only in the last stage, the higher stages usually employ 
ing ammonia or carbon dioxide, or sometimes both. 

During the development period of mechanical refri 
geration, the main uses, such as ice making, cold storage 
both on board ship and on shore, as well as applications 
in breweries, demanded temperatures from 0 deg. F. 
up to about 40 deg. F.; and at these temperatures the 
most suitable refrigerants were found to be ammonia, 
carbon dioxide, and sulphur dioxide; Table I gives 
their characteristics. The objections to sulphur dioxide 
are that it is highly toxic and that the least trace of 
moisture makes it highly corrosive. The compressor 
rod, being exposed to the low temperature inside the 
compressor on the suction stroke, was apt to become 
cool; when passing into the atmosphere moisture was 
deposited on it, and the formation of sulphuric acid 
quickly caused corrosion of the gland packing. For 
this and other reasons, sulphur dioxide gradually fell 
into disfavour, and the majority of refrigerating plants 
working on land now use ammonia as the refrigerant. 
Ammonia is in abundant supply and its heat of vapori- 
sation is very high, the only objection to its use 
being that a serious escape causes danger to life. It is 
not favoured on board ship and in positions where the 
machinery must be in a confined place from which 
there is not easy access to the outside air. 

On board ship and in confined spaces carbon dioxide 
is the most suitable refrigerant for larger-size installa- 
tions in the range of temperatures under consideration. 
The volume per pound is low so that the size of com 
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pressor is less than for other refrigerants, and it has | 
no corrosive effect on non-ferrous metals, as ammonia 
has in the presence of moisture, so that it is convenient | 
in marine installations to, use copper coils for the | 
condenser through which sea water is circulated. | 
Moreover, carbon dioxide is non-toxic and quite 
harmless except in high concentrations, when it will 
cause suffocation, but being heavier than air the escape 
of a large amount will not inconvenience a person 
standing upright in the engine room. 

During the period between the last war and the 
present war, developments took place which had a} 
yreat effect on the design of refrigerating equipment ; | 
thus the domestic mechanical refrigerator in this | 
period reached a high stage of development. Ice 
factories, which in many countries, particularly 1 | 
the United States of America, had been the most 
important purchasers of refrigerating machinery, found 
themselves working at reduced outputs, while vast 
numbers of refrigerating machines of very much 
smaller size than previeusly constructed were required 
to meet the new demand. Such machines could not be | 


; ; 
manufactured conveniently and cheaply if refrigerants | 
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LABOUR NOTES. 


Tue National Engineering Joint Trades Movement 
submitted arguments in support of its application 
for increases of wages at a conference with the Engin- 
eering and Allied Employers’ National Federation, in 
London on Thursday last week. The Joint Trades 
Movement consists of the engineering unions in the 
Confederation of Shipbuilding and Engineering Trades 
with the addition of the Amalgamated Engineering 
Union and the National Union of Foundry Workers, 
and the full programme of demands on which it has 
embarked includes (1) an all-round wage increase of 
lls. a week ; (2) an increase equivalent to 33} per cent. 
of base rates for all plain time workers; and (3) complete 
restoration of the overtime, night shift, and Sunday 
work rates and conditions in force before June, 1931. 
According to a decision of the executive council of the 
Amalgamated Engineering Union, each of these 
demands is the subject of a separate application. In 


| the absence of Mr. Tanner, the president of the Amal- 


gamated Engineering Union, who was in the United 
States as a fraternal delegate of the Trades Union 


with such high vapour pressures as carbon dioxide and | Congress to the annual convention of the American 
even ammonia had to be used; so many early types | Federation of Labour, the case of the unions was pre- 
of domestic refrigerator employed sulphur dioxide the | sented by Mr. Kaylor, the senior member of the A.E.U. 


low vapour pressure of which rendered it possible 
to construct the compressor, the condenser, and the 
evaporator on scantlings light enough to be brought 
within the small space available. This development was 
also applied to retail food shops, which had previously 
been among the most important purchasers of ice. 
These machines, moreover, had to be rendered com- 
pletely automatic in operation, requiring no attention 
whatever from the user. 

The disadvantage possessed by sulphur dioxide of 


teing highly toxic led to the search for some new | 
refrigerant with a low vapour pressure and non-toxic. | 


lable II, opposite, shows the properties of some of the 
yases which are used as refrigerants for this class of 
refrigerating machinery, specially low temperatures be- 
ing not normally required for this range of refrigeration. 
Of these refrigerants, methyl chloride was found to be 
readily available and possessed desirable properties, 
though it is inflammable under certain conditions and 
will cause illness if inhaled in fairly large quantities. 
On the other hand, dichlorodifluoromethane, usually 
referred to as “* Freon,” is non-toxic and thus admirably 
suited for use where there may be numbers of people 
present with no skilled, nor indeed any, operator 
available. Freon is very suitable for use not only for 
the cold storage of food, but also with the higher 
temperatures made use of in air conditioning. 
however, very costly and the only present source of 
supply is in the United States. As it is quite odourless 
and the vapour pressure is low, the detection of leaks, 
which is most important when using a high-priced 
refrigerant, becomes a matter of great difficulty. The 
evolution of the domestic refrigerator took place simul- 
taneously with that of air conditioning, and these 


two developments have changed the outlook of the | 
refrigerating engineer to such an extent that, certainly | 


in the United States, they constitute between them by 
jar the greatest proportion of the demand for refri- 
gerating plant, the former chief demands for cold 
storage and ice making having fallen to a low place. 
Refrigerating Compressors.—The original refrigerating 


machines were in nearly every case horizontal slow- | system, from 2 p.m. on Saturday to 6 a.m. on Sunday, | 


| is increased from time and a quarter to time and a half. | 


running double-acting compressors, the piston having 
spherical ends and the valves being arranged in the end 
covers with the clearance reduced to a minimum. 
This reduction was particularly important in early 
days, because of the almost invariable use of the wet 
compression cycle, the gas being drawn into the 
compressor fully saturated and carrying with it a small 


It is, | 


executive. He contended that because of the high cost 
of living, the value of the work in progress, and the 
| standing of engineering workers in the industrial life 
| of the country, a large increase of wages was justifiable. 
| In his opinion, the industry was in a position to give it. 
Sir Alexander Ramsay, the Director of the Engineering 
jand Allied Employers’ National Federation, promised 
that the claim and arguments submitted would be care- 
| fully considered and replied to at another conference 
on a day to be arranged. 





| On Wednesday this week, the Railway Staff National 
Tribunal began its consideration of the claims of the 
|railwaymen’s unions for increases of wages. The 
National Union of Railwaymen asks for an all-round 
increase of 10s. a week. The Associated Society of 
Locomotive Engineers and Firemen seeks increases 
ranging from 6s. to 12s. a week for the locomotive 
grades. For cleaners, the desired advance is 6s. a 
week at the ages of 16 and 17, 5s. a week at 18 and 19, and 
4s. a week from 20. For firemen, it is 6s. a week and 
|also for drivers on their first- and second-year rates. 
| For all drivers after their second year, it is 12s. a week. 





The Agricultural Wages Committee for the North 
Riding of Yorkshire decided at a meeting, last week, to 


| propose that the minimum wage of farm workers should 


be increased to 63s. a week. This is the second area 
to move above the 60s. rate, the East Riding having 
agreed a week earlier to propose 65s. The North Riding 
| Committee also propose to raise the women’s rate by 
| ls. to 38s. 7d. for a 44-hour week. 





Under an agreement, to which the National Union of 
| Blastfurnacemen, Ore Miners, Coke Workers, and 
| Kindred Trades and the National Council of the Asso- 
| ciated Ironmasters are parties, the wages of over 18,000 
| workers at blast furnaces have been increased by 1s. a 
| shift. Overtime payment on the eight-hour shift 





The Bureau of Labour Statistics of the United States 
| Department of Labour reports that between December 
lg, 1941, and the end of March, 1942, there were in 


| America approximately 669 strikes in which 170,592 | 





amount of unevaporated entrained liquid. This liquid workers were involved. Strike idleness during the | 


is usually evaporated by the heat of compression | period amounted to 1,568,312 man-days. 
during the compression stroke, but if at the end of one-fifth of the stoppages were classified as affecting 
the stroke any of it remains it will evaporate during | war work, directly or indirectly, whether in the produc- 
the suction stroke and seriously affect the volumetric | tion of materials, the construction of essential buildings, 
efficiency of the compressor. This matter of clearance | the transportation of war goods or the furnishing of 
becomes of much Jess importance when the gas drawn | other services relating to the war. 

into the compressor is slightly superheated so that no | 
free liquid is present. 

(To be continued.) 





| Continuing, the Bureau states that there has been 
| no unusual concentration of strikes for any particular 
cause since the declaration of war, although many of 

SHIPBUILDING IN THE UNITED STATES.—During Sep-| them grew out of conditions and problems related to 
tember, American shipyards delivered into actual service | changing conditions incident to the war effort. 
93 cargo vessels of all types. This output nearly equals | Increased wages have been demanded to.keep pace 
the total of all vessels completed in American yards in| with rising costs of living; greatly increased employ- 
1941. The tonnage completed during September totalled | ment forces have raised questions of security for 
1,009,800 deadweight tons and brought the figure for | established unions; and war hazards for workers in 
the first nine months of 1942 to 460 vessels, aggregating | certain occupations have resulted in demands for war- 
5,101,856 tons. Sixty-seven of the vessels delivered in | risk insurance, etc. Many disputes, on the other hand, 
September were 10,500-ton Liberty ships. Besides | have developed over issues of recognition, discrimina- 
turning out more than three ships a day, American ship- | tion and local grievances which would be just as likely 
yards, in September, also reduced the average time from | to occur in peace time. 
keel laying to delivery of the 10,500-ton Liberty freighters 
to 70-1 days as compared to the 83-3-day average in 





In the industries covered by the statistics compiled 
| by the Ministry of Labour and National Service, the 


August. 





More than | 


changes in rates of wages reported to have come into 
operation in Great Britain and Northern Ireland during 
September resulted in an aggregate increase estimated 
at nearly 57,000]. in the weekly full-time* wages of 
about 520,000 workpeople, and in a decrease estimated 
at about 601. a week in those of approximately 3,000 
workpeople. The industries and services in which 
wage rates were increased included most sections of the 
iron and steel trade, hosiery manufacture, hat and 
cap making and millinery, dressmaking and women’s 
light clothing, tobacco manufacture, printing and 
bookbinding, and retail furniture, etc., distribution. 
The decreases in wage rates mainly concerned iron 
ore miners in Cumberland. 





Of the estimated total increase of 57,0001., about 
43,0001. was due to arrangements made by joint 
standing bodies of employers and workers (including 
8,0001. under cost-of-living sliding scales arranged by 
such bodies); and 4,000/. to the operation of other 
cost-of-living sliding scales. Most of the remainder 
was the result of direct negotiations between the 
employers and workpeople or their representatives. The 
whole of the estimated decrease of 60]. was due to the 
operation of sliding scales based on fluctuations in the 
cost of living. 





The changes reported in the first nine months of 
1942, in the industries covered by the statistics, are 
estimated to have resulted in a net increase of nearly 
1,250,0001. a week in the full-time wages of about 
5,600,000 workpeople and in a net decrease of 1001. in 
those of 2,300 workpeople. In the corresponding nine 
months of 1941, there was a net increase estimated at 
1,500,0001. in the weekly full-time wages of 7,500,000 


workpeople. 


The number of disputes involving stoppages of 
work, reported to the Ministry of Labour and National 
Service as beginning in September in Great Britain and 
Northern Ireland, was 123 as compared with 118 in 
| the previous month and 135 in September, 1941. In 
| these 123 new disputes about 23,000 workpeople were 
| directly involved, and 1,300 indirectly involved— 
| thrown out of work, that is, although not themselves 
| parties to the disputes. In addition, about 700 work- 

people were involved, either directly or indirectly, in 
nine disputes which began before September and were 
still in progress at the beginning of that month. The 
| number of new and old disputes was thus 132, involving 
|about 25,000 workpeople, and resulting in a loss 
| during September estimated at 53,000 working days. 











| Of the 123 disputes beginning in September, 40. 
directly involving 7,500 workpeople, arose out of 
, demands for advances in wages ; four, directly involving 
| 400 workpeople, out of proposed reductions in wages ; 
| 30, directly involving 7,800 workpeople, out of other 
| wage questions ; five, directly involving 600 workpeople, 
| out of questions relating to working hours ; 23, directly 
involving 5,000 workpeople, out of questions relating 
;to the employment of particular classes or persons; 
18, directly involving 1,300 workpeople, out of other 
| questions relating to working arrangements, and three, 
directly involving 400 workpeople, out of questions of 
| trade union principle. 

Final settlements were effected in September in the 
case of 111 disputes, directly involving 18,100 work- 
people. Of these disputes, 11, directly involving 1,600 
| workpeople, were settled in favour of the workpeople, 
and 72, directly involving 9,900 workpeople in favour 
of the employers. Twenty-eight, directly involving 
6,600 workpeople, resulted in a compromise. In the 
| case of 18 disputes, directly involving 5,200 workpeople, 
work was resumed pending negotiations. 





The recalled biennial conference of the Transport 
and General Workers’ Union—which met in London 
on October 16—decided, on the proposal of the executive 
council, to increase the contributions of members by 
a penny a week as from January 4 next. Members in 
certain categories—which were specified in the resolu- 
tion—are not, however, to pay the new rates. The 
case for the increase was presented by Mr. Deakin, 
the acting general secretary of the union, who, after 
analysing in detail the organisation’s financial position, 
explained that the main purpose of the change was 
further to strengthen the already substantial reserves 
and thereby enable the union to face with confidence 
any contingency that might arise in the post-war world. 
** No one,”” he declared, ‘‘ can foresee the sort of con- 
ditions we shall have to face when hostilities cease. 
We must, therefore, be prepared.” 





PETROLEUM PRODUCTION IN ARGENTINA.—The output 
of petroleum in Argentina during the first six months of 
1942, totalled 1,842,790 cub. metres. 
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BOILERS—PAST AND PRESENT.* 


By Covonst 8. J. THompson, D.S.O. 
(Continued from page 356.) 


Water-Tube Boilers.—The principle of the water- 
tube boiler is that of separation of the water into small 
sections so that each section can be exposed to the 
maximum amount of heat. The earliest known ex- 
ample of this principle dates back to the time when 
Pompeii was a flourishing city, before a.p. 78. During 
excavations of the buried city, two bronze vessels, 
obviously used for heating water, were discovered and 
are now in the museum at Naples. They are shown in 
Figs. 3 to 8, on this page. While these vessels are 
most interesting from the artistic standpoint, they are 
still more so to the engineer. Each has an internal 
furnace and tubular firebars; water is circulated 
through the latter to enable the maximum heating 
effect to be obtained from the fuel. 
heaters are made of copper and all joints are brazed, 
charcoal firing being adopted. They contain some 
features of present-day practice, including internal 
furnaces such as are used in Lancashire, Cornish, 
economic, and other shell type boilers; and water 
tubes embodying the principle employed in all water- 
tube boilers; while the brazed joint surely entitles 
them to be regarded as the early ancestors of the 
modern welded boiler. It is very surprising that these 
ideas, so clearly exemplified by these actual boilers, 
were not developed by early boilermakers. They are 
really so interesting that I have had full-sized replicas 
made.t 

There seems to have been no further development 
in water-tube boilers until the year 1796, when Count 
Rumford devised a boiler consisting of a number of 
cylinders containing water, between which the hot 
gases were circulated. Confronting the early boiler- | 
makers was the very great difficulty of obtaining tubes, 
but in 1803 Woolf invented a water-tube boiler compris- 
ing a row of tubes connected to a horizontal drum, and 
he appears to have realised the need for considering 
questions of movement due to expansion. In 1824, Jacob 
Perkins made the first practical attempt to use high- 
pressure steam. To do so, he had to develop a tubular 
boiler, as no shell boiler then made was suitable. This 
boiler, which worked at the very high pressure of 
500 lb. per square inch, for a period of two and a half 
years, consisted of a number of hollow cast-iron tubes 
arranged in three tiers above a furnace. Perkins used 
a pump to ensure circulation and in many respects 
seems to have been ahead of his time; thus he would 
appear to be the originator of the forced-circulation 
boiler. 

In 1825, Joseph Eve patented a boiler consisting 
entirely of tubes and cylindrical vessels. Upper and 
lower vessels were joined by a bank of tubes exposed 


* Presidential Address delivered to the Institution of 
Mechanical Engineers in London, on Friday, October 23, 
1942. (Abridged). 

+ These replicas were shown atthe meeting. 
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Both vessels or | 
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to heat, and downcomer pipes were provided to ensure 
proper circulation of the water. This boiler contained 
@ most ingenious attempt to provide automatic means 
of isolating any tube which failed while steaming. 
The first real stimulus to progress in water-tube boilers 
arose from the interest in steam road carriages at 
this period, because the relatively light weight of the 
water-tube boiler was then recognised and understood. 
One of the pioneers in this respect was Goldsworthy 
Gurney, who in 1826-7 produced several advanced 
types. Gurney experimented with various models 
made of glass tubing and seems to have appreciated 
the need for careful design, particularly with regard to 
water circulation. 

The sectional type of water-tube boiler seems to have 
been first developed commercially in 1849 as the Belle- 
ville boiler. This French design, which was extensively 
used both for land and marine work, was followed by 
a boiler made by Stephen Wilcox in 1856, with inclined 
water tubes extending over the fire between water 
legs placed at front and back. In 1867, the boiler 
first assumed the now more familiar form under the 
joint names of Babcock and Wilcox, and appears 


| to have been the first sectional water-tube boiler with 


free circulation of the water in one continuous circuit. 
This boiler consisted of a nest of horizontal tubes 
acting as steam and water containers placed above, 
and connected at each end by bolted joints to, a nest of | 
inclined heating tubes filled with water. Various | 
experiments were tried with a view to getting rid of | 
these joints, as they gave trouble by leaking. Very 
soon the sinuous header was developed for each vertical | 
row of tubes, with its own connections to the steam 
receiver at each end. All joints were then made by 
expanding the tubes into bored holes, thus eliminating 
the use of bolts or screwed threads. 

Before the coming of the steam turbine there was 
no particular demand for large water-tube boilers, 


|and shell boilers could provide all the steam required | 
| and a few boilers work at even higher pressures. 
| temperatures have similarly increased until now tem- 


for reciprocating engines. Power station practice 
favoured shell type boilers in many instances, and the 
size, working pressure, and steam temperature were | 
all limited by the reciprocating engines installed. At 
the time when land installations of water-tube boilers 

were only competing in size with shell boilers, progress 

was being made with the water-tube boiler for ships, 

in which its light weight and compactness were distinct | 
advantages. As early as 1898, marine water-tube 
boilers were built to evaporate 50,000 lb. per hour, 
but afterwards there seems to have been a lull in deve- | 
lopment, and both the Royal Navy and the Mercantile | 
Marine appear to have preferred shell boilers of the 

Scotch marine type. Later the position in the marine 

world changed, particularly during recent years, during 

which a large number of marine water-tube boilers | 
have been installed. 

The development of the steam turbine caused an 
increasing requirement for larger boilers with higher 
pressures and temperatures, and the only type of boiler 
which could expand to deal with these increasing 
demands was the water-tube boiler. In the early 
days of turbo-generators, steam pressures and tem- 





| 700 deg. F. 
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peratures were only slightly higher than for reciproca- 
ting engines, and it might even be said that the turbines 
were designed to suit boiler plant available ; but it is 
the turbine operating conditions which now decide 
the steam pressure and temperature of the boiler plant 
Working pressures for land water-tube boilers have 
increased considerably since 1900, when the average 
pressure for general purposes appears to have been 
about 120 lb. per square inch, using saturated steam 
Between 1900 and 1907, Lancashire boilers with a 
working pressure of 160 lb. per square inch, generating 
superheated steam at a final temperature of about 
600 deg. F., were being installed in power stations 
Reciprocating engines were still being used, in many 
cases with jet condensers. 

From 1907, however, the installation of water-tube 
boilers steadily advanced in conjunction with the 
adoption of turbine-driven generators. At that time, 
it was a common practice to use water-tube boilers 
evaporating about 20,000 lb. per hour at a working 
pressure of 200 lb. per square inch, and final steam 
temperature of 600 deg. to 650 deg. F., while the rating 
of generators commonly employed was about 1,000 kW, 
with surface condensers. The war of 1914-18 appears 
to have checked progress, for no great advance seems 
to have been made between 1914 and 1920, except 
perhaps in a few instances, where somewhat larger steam 
turbo-generators were installed. From 1920 onwards, 
we find pressures, rates of evaporation, and steam 
temperatures steadily climbing; and in 1924 it was 
quite common to see boilers of 75,000 lb. per hour 
evaporation installed, with steam pressures up to 
325 lb. per square inch, and steam temperatures of 
By 1930, pressures between 350 lb. and 
400 Ib. per square inch were becoming fairly common, 
while the use of preheated air was largely adopted. 

At the present time, steam pressures of 650 Ib. per 
square inch are general, while many plants operate at 
850 Ib. and some even at 1,500 lb. per square inch, 
Steam 


peratures at 850 deg. F. are normal, while in several 
instances temperatures of 900 deg. F. are employed. 
and in a few cases it is even higher, up to 960 deg. F. 
Similarly, evaporation rates have increased, and boilers 
having a rating of 200,000 lb. per hour are now common, 
and there are several instances of ratings of 300,000 Ib 
to 350,000 lb. per hour, and a few in this country of the 
order of 550,000 lb. per hour. With these increases 
in steam pressures, temperatures, and evaporative 
capacities, progress has continued to be made in overall 
power station efficiency. Multi-stage feed heating is 
now invariably employed, and results in high feed 
temperatures to the boilers. This, in conjunction with 
high steam temperatures, necessitates the increased 
use of air heaters to enable the demand for higher 
boiler evaporation to be met. Water walls have been 
universally adopted and at first the main object was 
to avoid or reduce expensive brickwork repairs; but 
it has since been appreciated that their value as ex- 
tremely useful heating surface is their most important 
advantage. Due to the effect of radiation, modern 
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water walls are capable of very high rates of heat I have already outlined the developments that have 
is absorbed by the combustion chamber heating surface. | perature, etc. Each new development has brought | 
An example of a water-walled combustion chamber is | new problems to be overcome. The main difficulties | 
illustrated, in Fig. 9, on this page. may be summarised as follows : (1) Metallurgical prob- 
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|lems concerning the suitability of materials have 
| arisen each time pressures have been raised or tem- 
| peratures increased. (2) Water problems arise as 
| pressures have been increased. Additional precautions 
| have shown themselves to be necessary to avoid scale 
| formation and corrosion arising from complex chemical 
changes peculiar to each stage in rising pressures and 
| temperatures. (3) Increased rates of combustion of 
| fuels have necessitated considerable attention to control 
| of air supply, and have brought about further problems 
}in the form of secondary combustion, carry-over of 
grit, and deposits on the external surfaces of boilers, 
| superheaters, economisers, and air heaters. (4) The 
| increased capacities of boiler plant have brought about 
increased ratings in order to keep the overall size of 
| plant within reasonable proportions. This has meant 
| that the old-time simple unit fired by natural draught 
has had to give way to the much more complex plant 
| with balanced draught, incorporating both forced- and 
|induced-draught fans with their necessary driving 
motors and control equipment. (5) Larger boiler 
| capacities have also necessitated the use of centralised 
| controls and instrument panels, to enable the operator 
| to learn what is happening at all parts of his plant, 
| very few of which are within his immediate range of 
vision. It must never be assumed that by installing a 
large number of instruments it is thereby possible to 
| dispense with the services of a skilled operating staff to 
| keep them in working order and to analyse and utilise 
| their indications, and it must always be borne in mind 
that the instruments are simply there to assist the staff 
and to effect savings by centralising the controls. 
Incidentally, there are many other parts of the plant, 
besides the recording instruments, which require proper 
maintenance in order to secure full availability. Many 
attempts have been made—to a great extent success- 
fully—to develop automatic boiler control, but I cannot 
visualise any system which can entirely replace the 
skilled boiler-house operator. Automatic boiler con- 
trol has many possibilities, and, if intelligently applied 
and used, can be of great assistance to a trained 
operating personnel. Automatic soot-blowing equip- 
ment, which has also considerable possibilities, should be 
| of assistance in improving the availability of many 
boiler plants of complex design. 
In large water-tube boiler units the various auxiliaries 
are apt to assume appreciable proportions, and there is 
a danger that boiler plant may become overloaded with 
| auxiliaries. In addition to the usual equipment of 
economisers, mechanical stokers, and fans, further 
| accessories have been embodied, such as vacuum plant 
| for removing soot and grit from the boiler plant, ash 
| conveyors, and much more extensive soot-blowing 
| equipment, added to which, in many cases, automatic 
boiler control has been adopted, together with auto- 
matic contro] of soot blowers. All this additional 
equipment has naturally affected the cost of the com- 
plete plant, and the following figures may be of interest 
as showing the cost per cent. of the various auxiliaries 
included in an average large boiler unit :—Boiler and 
superheater, etc., 44; economiser, 9; air heater equip- 
ment, 9; draught plant, 14; mechanical stokers, 12 ; 
| chimney, ash plant, vacuum plant, soot blower, etc., 
|10; instruments and controls, 2. The last item is 
| variable and may increase to 7 per cent. in some cases. 
| The general progress in boiler construction has 
| the use of new methods of manufacture, 
of which increasing advantage is taken of the many 
special alloy steels developed by steelmakers. A con- 
considerable number of very high-class creep-resisting 
alloy steels now available for high-temperature high- 
stress service are used for tube supports, which are 
jexposed to high temperatures and must be highly 
| resistant to scaling and creep during prolonged service. 
Other steels of lower alloy content are suitable for use 
| as superheater tubes, which also must be resistant to 
| creep and oxidation, both from the steam and the gas 
|side. Other steels combine strength with ductility at 
moderate temperatures and may find application in the 
| manufacture of light-weight boiler drums ; such steels 
have been in use for some years on the Continent. 
| When steam temperatures did not exceed 700 deg. F., 
|a variation of 50 deg. F. up or down as a result of 
| changes in operating conditions was not of any grave 
| import, but such a variation cannot possibly be tolerated 
| when using steam at 900 deg. F. or over. The creep 
strength of alloy steels is reduced at a rapidly increasing 
|rate as temperatures increase and nothing like the 
| margin permissible with low temperatures can be pro- 
| vided on materials in use at such high temperatures ; 
an increase of even 20 deg. F. on the working tempera- 
ture of 900 deg. F., if carried for some hours, might 
easily reduce the working life of the material by 
several years. For this reason, considerable attention 
| must of necessity be given to the close control of steam 
| temperatures when operating at high temperatures. 





transfer ; often 50 per cent. or more of the total heat | taken place in pressures, boiler capacity, steam tem- | This, however, brings in its train further complication 


of plant. 
In the new methods of construction, welding by 
various methods forms an increasingly important part. 
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Welded drums have been in service on the Continent | ‘¢ ENGINEERING ”’ ILLUSTRATED 


and in America over a considerable period. 


Increasing | PATENT RECORD. 


use is now being made in this country of this method of | 
ABSTRACTS OF SPECIFICATIONS RECENTLY 


fabrication which has proved to be excellent in service. | Al TS OF 3S I ) 
The electric metallic are process is universally adopted, | PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


either hand or machine methods appearing to be equally | The number of views given in the Specification Drawi 
capable of producing satisfactory welds. The require- Sp eettention lanes thestenen none is mentioned, the 
ments of inspection are fully covered at the present time | jy-pere inpentions are communicated from abroad, the 
by various specifications, but I suggest the time has| Names, etc., af the Communicators are given in italics. 
now arrived when the different inspecting authorities | Copies of' S; ions may be obtained at the Patent 
should agree on one common specification. All speci-| Office’ “Salea. Branch, 25, Southampton Buildings, 


> : : . . > , : Y - 4 don, W.C.2, price 18. each. 
fieations include radiographical or X-ray examination | _,©*@™<erv-lener : 

of the seams. After completion, electric welded drums T\Commtels’ Sgcrifenion te nives pe yg ef in 
are heat-treated ; for this purpose the entire drum is 


each case, unless the Patent has been sealed, when the 
placed in a furnace and raised to the specified tempera- 





word ** Sealed ”’ is appended. 

tare. The production of boiler drums to meet the very | 4"y person may, at any time within two months from the 
- “0 te a : . date of the advertisement of the acce of a Complete 

high standard set by the various specifications neces- | Specification, ive notice at the "Patent Ofte of 

sitates specialised technique and considerable experi- opposition to the grant of a Patent on any of the 

ence. The welding together of tubular elements, also; %70unds mentioned in the Acts. 

the pre-fabrication of pressure parts and the welding on 


site of complicated sections are now recognised practice INTERNAL-COMBUSTION ENGINES. © 


in the construction of certain types of boilers. Fig. 10, | 545,480. Fuel Filter. Cooper’s Mechanical Joints, 


page 399, illustrates the oxy-acetylene welding of boiler | Limited, of Slough, and J. M. Boyle of Slough. (2 Figs.) 
elements on site. — ' | February 4, 1941.—The invention is a fuel filter for air- 

From the earliest days of water-tube boilers, the | cratt. The parts a, 6, c, d of the filter elements are 
practice of expanding tube ends into suitable holes | formed from strips of wire gauze bent to cylindrical 
has been adopted as the most convenient method. | shape, retroverted inwardly at their meeting margins 
With the increased use of high steam pressures it has | as indicated at e in Fig. 2 and flanged inwardly and 
been found necessary to adopt improved forms of tube | outwardly at their upper and lower edges, as follows :— 
seatings. Seatings have been provided with one or | The upper edge of the upper part a of the inner element 
more rectangular, rounded, or V-shaped grooves, to | j, flanged outwardly at f and its lower edge is flanged 


and various methods have been adopted in order to | inner element is flanged inwardly at A and its lower edge | 


ascertain the correct amount of expanding, with the | is ganged outwardly at j; the upper edge of the upper 
object of obtaining permanently tight joints while at | part ¢ of the outer element is flanged inwardly at k and 
the same time avoiding undue work-hardening by the | its jower edge is flanged out at m; the upper edge 


. ' 
improve the resistance to movement and to leakage ; | inwardly at g; the upper edge of the lower part 6 of the | 


margin and is laid over a flat annulus, also formed from 
sheet metal, depressed slightly at its inner margin at ; 
to receive an outwardly directed flange on a cup z pressed 
from sheet metal. (Accepted May 28, 1942.) 


MACHINE TOOLS AND MACHINE-SHOp 
EQUIPMENT. 

545,962. Self-Centring Chuck. The Miller Chuck 
Company, Limited, of London, and J. Miller, of London. 
(3 Figs.) April 28, 1941.—The invention is a drive for 
rotating the cam plate of a self-centring chuck. [py 
the cam plate a is a circular recess in which a hardened 

















($45,982 


steel bush c closely fits. The bush ¢ is grooved to receive 

the tongue ¢ formed on the sliding squared nut f on the 
| operating screw. The projection ¢ is retained in the 
— by mounting the nut in the slide & on the back 
| plate 1. The interrupted cam surfaces m are formed 
on the front face of the cam plate a. (Accepted June 19, 
| 1942.) 

MOTOR VEHICLES. 

Internal Expanding Brake. 


546,055. Automotive 


over-rolling of expanded joints. The methods generally | o¢ the lower part d of the outer element is flanged out- Products Company, Limited, of Leamington Spa, and 
adopted have been:—(a) The gauging of the tube wardly at n and its lower edge.is flanged inwardly at o. | F. G. Parnell, of Leamington Spa. (3 Figs.) ‘January 3, 
diameter immediately next to the tube plate on the gas | The retroverted margins ¢ of these cylinders are united | 1941.—The wheel cylinder 10 is of the single-ended type 


side of water-tube boilers. (6) The gauging of the by sheet metal strips p, the longftudinal margins of which 
internal diameter of the expanded tube. 


| with a piston 12. 
(c) The mea- | are retroverted to interlock with the retroverted margins 


Abutting on the outer end of the 
piston 12 is a plunger 13, the ends of the two brake 


surement of the energy input, which is then used to | ¢ of the gauze and may be préssed into the elosest contact | Shoes 14 and 15 being engaged respectively by the closed 
(d) The ; . 
Fig.1. 


provide a measure of the amount of work done. 
elongation method, by means of which the elongation | 
of the tube in expanding is measured by extensometer. | 
In a number of modern plants, economiser and super- 

heater tubes have been welded to stub ends provided 

in the headers; and in the case of a recent American 
installation, the steam drum, which weighs 73 tons, is | 
provided throughout with stub ends for the reception of | 
welded joints. I understand that no expanded joints | 
are used in this particular boiler, which is designed to | 
produce 650,000 lb. of steam per hour at 2,000 Ib. per 
square inch working pressure. 

The highest-pressure natural circulation boiler yet 
installed has now been in operation for over 1} years 
at the American Gas and Electric Company's Twin 
Branch Station, Mishawaka, Indiana. The previously 
existing plant consisted of two 40,000-kW units | 
operating at 650 lb. per square inch pressure, the steam 
temperature being 750 deg. F. The new unit is a single 
boiler delivering steam at 2,400 Ib. per square inch | 
pressure, 940 deg. F. steam temperature, to a 76,500-kW 
cross-compound condensing turbo-generator, the ex- 
haust steam from the high-pressure machine being 
reheated to 900 deg. F. The boiler is capable of an 
evaporation of 550,000 Ib. of steam per hour, and is | 
fired by pulverised fuel, using Indiana coal which is o 
high in moisture and ash. The boiler unit consists of 
a primary furnace, first open pass, second open pass, 
main and by-pass convection section, economiser, and 
air heater. A spray type desuperheater is included for Fe 
superheat control, and is located between the convec- : / 
tion and radiant superheater stages, the reheat steam 
temperature being regulated by gas dampers. It is 



























































; - age t Pp ; 
interesting to note that the steam drum is 54 in. internal 

diameter, and 8-25 in. thick, while full use is made of 

external downcomers, 28 in. in diameter, which are 

fitted to the ends of the drum. Automatic control has | (643,480) 


been largely adopted, and key operators at all vital | : 
points are in complete communication with each other therewith to make a tight joint. The upper and lower 
by telephone and other means. It is stated that an | Parts 4 and 6 of the inner filter element are united by 
. clamping the inwardly directed flanges g and A at their 


overall thermal efficiency of 33-49 per cent. has been 
obtained from this plant; while the combined avail- | wer and upper ends between rings stamped from sheet 


ability of the boiler and turbine equipment over a | Metal, the flange g at the bottom of the upper part a being 


period of three months was 88 per cent. I understand | located in a ring of L-section, the horizontal limb of 
that further new plant is projected for the Twin | Which is inwardly directed, and the flange A at the top 





}end of the cylinder and the plunger. 


Branch Station, which will include boiler plant and | 
turbo-generators for operation at 1,350 lb. per square 
inch working pressure. | 


(To be continued.) 





3 
] 
ExPORT CREDITS GUARANTEE DEPARTMENT.— During | 
the quarter ended September 30, the Export Credits | 
Guarantee Department assumed liability up to a maxi- | 
mum of 7,429,789. in respect of contracts, policies, and | 
guarantees amounting to 16,315,821. under Section 1 | 
of the Export Guarantees Act, 1939. 


from below, after which the free margin of the cylindrical 
part of the ring is forced outwards and pressed downwards 
| on to the inwardly directed flange g at the bottom of the 


| plate u is formed from sheet metal with a turned down 


of the lower part b being located in a similar ring which 
is inverted; while the cylindrical part of a third ring of 
L-section the horizontal limb of which is outwardly 
directed, is inserted coaxially through the other rings 





upper part a of the filter element, thus firmly uniting the 
parts. The rings are stamped from sheet metal. The 
upper and lower parts c, d of the outer filter element are 
clamped together in a similar manner by means of rings 
stamped from sheet metal, except that the joint is made 
externally of the elements as shown in Fig. 1. The top 
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plunger have on their contacting faces, aligned diametra| 
slots to accommodate one arm of a lever 21. The cylin- 
der 10 slides in a slot in the back-plate 23 of the brake, 
to which it is attached to apply both shoes to the drum. 
When a pull is applied to the outer end of the lever, it 
forces the plunger 13 out, spreading the shoes, but the 
piston 12 is left in the cylinder, so that the hydraulic 
system is thus unaffected by the mechanical operation. 
Similarly, when the shoes are applied by hydraulic 
pressure, the lever enters the slot in the piston and is 
not turned about its fulerum. (Accepted June 25, 1942.) 


546,009. Portable Flame-Cutter. Swift, Levick and 
Sons, Limited, of Sheffield, and G. D. L. Horsburgh, of 
Sheffield. (12 Figs.) May 5, 1941.—The frame consists 
of a pair of standard brackets 21, the upper ends of 
which are bifurcated to house rollers mounted on ball 
bearings, which engage slots in a slide 23. Behind the 
brackets 21 is a bearing bracket 26 for the spindle of a 
worm-wheel 28. The latter is driven by a worm which 
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is rotated by handwheels 32. The worm wheel spindle 
also carries a slotted arm 33, in which a pin 34 is 
clamped. The pin is attached to a clamping vice 35. 
which holds a mandrel 36 sliding in a boss on the slide 2% 
and carrying a burner 38. The burner can thus be 
traversed in a semi-circle. An aluminium-nickel-iron 
permanent magnet 40 is bolted to the underside of the 
base of the frame. The apparatus illustrated is designed 
for cutting cylindrical work, and a single U-shaped 
magnet is used which gives bearings on cylinders of 
different diameters. (Accepted June 23, 1942.) 














T 
the 

of o 
othe 
is Ce 
met 
sali 
gra 
sur 
vol 
dev 
por 
tiel 
ins’ 
in 

per 
act 
vol 
tri 
lar 
sm 
cal 


pe y 








d 














NOV. 20, 1942. 


THE MINNESOTA DUST 
COUNTER. 


‘THE importance of air-borne dusts in relation, on 
the one hand, to hygiene, especially to certain types 
of occupational disease such as silicosis, and on the 
other to many refined technical processes in industry, 
is evident from the great number and variety of 
methods that have been proposed for obtaining dust 
samples. Watson* refers to an extensive biblio- 
graphy on the subject, and in the course of a critical 
survey of the requisites of satisfactory dust sampling 
voices the conclusion that most of the apparatus 
devised for one or other aspect of that general pur- 
pose is fundamentally unsound and unsuitable for 
tield work. In all cases, however, whether the 
instrument be widely accepted or of restricted use 
in the laboratory, performance falls short of the 
perfect dust count, which entails a complete and 
accurate examination of all the particles in a known 
volume of air, if only because the particle size dis- 
tribution may be such that a few particles of the 
largest sizes are accompanied by millions of the 
smaller sizes, and that the smallest sized particles 
cannot practically be made visible by the most 


powerful microscope. These factors exemplify an 
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counter which their research and experience have 
enabled them to design, and they present the 
results of comparative tests between their new 
instrument and other well-established forms of 
impingement apparatus. In adopting this principle 
for their new instrument, they have been influenced 
by its many inherent advantages and its practic- 
ability for field operation, which it combines in 
greater measure than most other methods. For 
example, the principle of thermal precipitation, 
which is the basis of dust counters fitted with parallel 


hot and cold plates between which air is passed to | 


|allow the contained dust to be precipitated on to 
the cold surface, entails a very slow sampling rate 
if extraction is to be efficient, and the apparatus 
becomes too bulky for ready portability. Thus 
Watson, in the paper mentioned earlier, describes 
a thermal precipitator comprising two parts each 
weighing 10 lb., taking four hours to collect 50 milli- 
| grammes of dust, aspirating by means of an ejector 
| operated from a compressed-air supply, and calling 
for considerable skill in setting up and manipulation. 
|For the special purpose of examining mine atmo- 
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| moisture upon the entrained particles and directing 
|the jet against a dry plate, or by impinging the 

jet against a glass plate covered with a film of oil 
| or other suitable viscous substance. Disadvantages 
|of the method, in certain circumstances, are that 

some or all of the particles may be soluble in, or 

otherwise affected by, the moisture or viscous liquid. 
There is also a tendency for the impact against the 

impinging surface to break up flocculated or large 
| particles, or alternatively for particles to be deposited 
|on top of one another, their discrete appearance 
being thus masked in the subsequent counting and 
| size-grading operations. Hence it becomes an 
|important object in the design of impingement 
| extractors to obviate these effects by appropriate 
| arrangement of the size and speed of the impact jet 
| and of the distribution of the extracted dust over 
the impinging plate. More particularly in the case 
| of adhesion by a viscous film, the efficiency of dust 
| collection will depend upon such factors as the 
| nature of the film, the velocity of the dust-laden jet, 
| the size and shape of the orifice, and the disposition 


|of the orifice relative to the collecting surface. 


spheres Watson’s apparatus is no doubt admirably | These difficulties being surmounted,’ impingement 
suited, and the length of time occupied contributes | apparatus offers the substantial advantages of 
towards the representative character of the eventual | simple—commonly manual—operation without need 
sample, but for numerous other applications it |for any form of power supply, low cost, easy port- 
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important difference between the methods that are 
suitable for analysing, say, the emission from a 
power-station chimney where the important size 
range includes a large proportion of particles visible 


to the naked eye, and those suitable for hygienic | 


control of air condition where possibly the most 
important size ranges are approaching the sub- 
microscopic. With these limitations the best that 
can be done is to ascertain the relative proportions 
among as complete as possible a range of particles 
present in the air, and so to devise the means adopted 
that the samples extracted are truly representative. 
The two stages of the operation—the separation of 
the dust from the air, and its preparation or pre- 
sentation for examination—are thus seen to be 
closely connected, and the most accurate and 
successful apparatus is that which permits the 
maximum number of particles from a representative 
air sample of given volume to be analysed accurately. 

These aspects of dust-counting technique are the 


subject of valuable constructive criticism by the | 
authors of a recent papert emanating from the | 
Against the background | 
of a discussion of existing methods of separating | 


University of Minnesota. 


and measuring the concentration of atmospheric 
dust they describe a new type of impingement dust 








* H. H. Watson, “ A System for Obtaining from Mine 
Air Dust Samples for Physical, Chemical and Petrological 
Examination,”’ Inst. Min. and Metal. (1936). 

t “‘ Comparative Performance of Four Different Types 
of Dust Counters,”” by Rowley and Jordan, Engineering 
Experiment Station Technical Paper No. 35. University 
of Minnesota, Institute of Technology, Minneapolis. 
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presents obvious practical difficulties. 


analysis ; 


that the relative opacity of a normally translucent 


substance can be varied according to the amount 


of dust deposited upon the external surface. 
Measurements are made with a beam of light and 
a photo-electric cell; but since the indications are 
| rather of relative soiling power than of dust density, 
and do not distinguish between particle count and 
| particle size, different calibrations are needed for 
different types of dust and the method has only a 
restricted sphere of application. Dust analysers, 
such as the Tyndallometer, which depend on the 
reflection and refraction of light by dispersed par- 
ticles, are also variable according to the colour, size 
and dispersion of the dust. 

The action of impingement separators, by con- 
| trast, is the simple one of directing a jet of the dust- 
‘laden air under examination normally against a 
|surface upon Which the entrained particles are 
| deposited. Differences among current types of 
| impingement apparatus arise mainly from the means 
adopted to secure adhesion of the particles, which 
|is accomplished either by submerging the jet and 


. > et . 
| surface in water or other liquid, or by condensing 





* Cf. ENGINEERING, vol. 152, page 181 (1941). 


Similar | 
considerations apply to electrical precipitation* | 
which is admittedly highly efficient and is in success- 
ful use for large scale filtration as well as for dust 
but here too the bulk of the apparatus, 
the complexity of auxiliaries, and the need for | °V®™ 
external power supply may prove unduly troublesome. 
Other types of dust samplers embody the principle 


Fig.2. 
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ability, and usually a brief sampling time, though 
in this last connection it may be remarked that 
several consecutive snap samples may have to be 
taken to ensure the representation of the average dust 
burden and not a local or transient excess dustiness 
| or cleanliness of the air. 

For atmospheric dust specimens collected by 

impingement, Rowley and Jordan consider that the 
microscope offers the most satisfactory means of 
|examination. Particles may be counted by either 
| the light- or the dark-field technique, but appreci- 
ably higher counts are usually obtained by the dark 
| field. These investigators consider that magnifica- 
| tions of 100 to 200 diameters are reasonable and 
give consistent results. It is worth noting, how- 
that Wilson* states that dust clouds, especially 
in mines, contain a proportion of particles less than 
0-2 » in diameter, which represents about the lowest 
limit of visibility under the ordinary microscope 
and calls for high resolving power and a magnifica- 
tion of over 1,000 diameters to yield all the desirable 
|information. If impinger samples are examined 
junder lower microscopic magnification—say 200 
| diameters— all particles less than about 0-8» escape 
observation. 

The foregoing considerations should evidently be 
borne in mind as qualifying, in some measure, the 
results of comparative tests between the Minnesota 
and two other impingement type dust samplers, 
which it has been the main purpose of Rowley and 
Jordan’s paper to present. One of these instru- 
ments is the standard Smith-Greenburgf sampler 
in which, briefly, dust-laden air passes along a glass 
tube from which the outlet, drawn out to a small 
diameter nozzle, is submerged below the surface of 
water contained in a glass bottle. Air is aspirated 
from the space above the water and the consequent 
jet below water level impinges normally on to a 








* Loc, cit. 

+t L. Greenburg and J. J. Bloomfield, ‘* The Impinger 
Dust Sampling Apparatus as used in the U.S. Public 
Health Service,” Public Health Reports, Washington, 





No. 47, page 654 (1932). 
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glass surface. causingthe dust entrained in the air | orifice and at 4 in. distance is the glass sampling 
to be caught in the water where it is subsequently | slide g, 2 in. long by } in. wide (the }-in. edge is 


‘length, thus permitting a succession of five or six 


| 1, 
This 


|samples to be obtained on a single slide. 


examined. i = ae > : P a ! . : ; - 
1. In the apparatus used in these.experi-| shown in Fig. 1) clipped on to a carriage within | feature is an obvious convenience in enabling dust 


ments, the air is continuously sampled by an 
. A 


the impingement chamber and traversed broadside | concentration to be analysed as a function either of 


pe ee es rotary pump fitted with a needle | across the axis of the orifice by a plunger h. The time or situation, and in permitting accurate 
= ve to contro the rate of volumetric flow through plunger is packed with the airtight gland j where | averages to be computed from samples rapidly 
e impinger in accordance with the indications of a| it passes into the chamber and is fitted with a| collected. 


manometer connected to each side of an orifice flow- | restoring spring k. The rate of outstroke of the 
meter in the suction side of the air line. The| pump piston is controlled so as to maintain a 
sampling flask consists of a cylindrical bottle of | vacuum of approximately 5 in. of mercury in the 
500 cc. capacity, the wide mouth of which is closed | impingement chamber, as indicated by the suction 
by a stopper through which pass the impinger and | gauge /. Attached to the pump piston rod by 
aspirating tubes. ; 


drawn down, at about 1 in. below water level, to an| A straight-edge 00 is pivoted to the rod n at p 
impinging nozzle 2-3 mm. in diameter. A glass | 
impingement plate, also submerged, is located at! by means of the knurled screw q and slide r. A 
5 mm. distance from the end of the nozzle with its | lever s, one end of which bears on the slide plunger h 
surface normal to the dust-laden jet. The suction | is pivoted centrally at ¢ about a block fixed to 
tube, through which air is exhausted from the flask, | the pump barrel, and has a roller u at the other 

is also of 4-in. glass, closed at the lower end. It end which bears on the straight-edge. 
pane ore er tan Aree - ma flask, od The nature of the linkage, it will be apparent, is 
pk mencwoemierRi: dere cer wel ras oO minimise | such that as the pump handle is pulled back, the 
Sin siaseah baal . a camel slide is traversed past the orifice leaving a narrow 
wtily clsched and Gietitied “eter ei Rnigamengeee, track of dust across the width of the sampling 
nen tats dic ad dais > a + vr | plate. The rate of this movement can be varied 
c. of water are placed in the flask. | between 0-3 in. and 4-2 in. per sec. by changing 


When sampling has proceeded at the appropriate | the setting of the slide attached to the straight-edge. 


| 


~ The former, having an open end | the block m is a parallel rod n carried by a split- | 
outside the bottle, is of }-in. Pyrex glass tubing, | tube bearing arranged alongside the pump barrel. | 


and its inclination to the axis of the pump is variable | 


The first investigation described in Rowley and 
Jordan’s paper is a comparison between the Minne 
sota and the Smith-Greenburg instruments, and com 
prises three series of tests. In the first of these, 
two types of fine ash, respectively from Illinois and 
Pocahontas coal, were, in turn, screened through a 
325-mesh sieve and water-washed to eliminate pa: 
ticles which might be dissolved in the Smith-Green 
burg impinger. Using one type at a time, samples 


| weighing 0-02 gm. were injected, by a small blast 
| of compressed air, into a cylindrical mixing chambe: 


rate for the requisite time, the operation is stopped | With 5 in. Hg. of vacuum in the impingement cham- | 


and the impinger and suction tubes are rinsed with 


ber, the air velocity through the orifice is 375 ft. | 


more distilled water to re re > i i 
r to remove adherent dust, the | per sec., and it may be noticed that momentary fluc- | 


wr oath eae Shem nd gg ae Boe — | tuations of this speed, due to imperfect uniformity 
mlued, comglen of the p aad ener Pa nae | in the rate of withdrawing the pump piston, are also 
milestecenie ennesiniatien i. coniiien yen , 4 reflected in the rate of traverse of the slide, so that 
ing of @ motel ting, = in dian oo ce Ap po - for any setting of the straight-edge the rate of dust 
deep, cemented to one lasa dats te i ponte ws impingement tends to be very nearly constant. 
esther, A guile + oh so ca ~ pee , »y | The object of varying the rate of slide traverse is 
raled by steaight lines into 49 ec ool ie eyepiece, to take account of something like a 14-fold range 
wiles @ tester itt iol i quares, pro-| of dust concentration in the atmospheres to be 

urther aid to particle counting. Before | tested. In this connection it will be noticed, from 


the count is begun the cell stands at rest for a | the linkage arrangement, that when the inclination 


=. ro +! ings all particles either to| of the straight-edge is large, the complete slide 
gaan 4 ae = b _ a em | pump piston, the necessity for which will be obvious 
water tales feem tho fuck. ‘Te . u en's of the | when it is realised that the prime qualification for 
pe wate rae we — om this count is successful impingement is a high velocity through 
cted a count, 0 tained by a similar procedure, | the orifice ; which, in turn, depends on a maintained 
of particles in the original distilled water through | speed of the pump piston. Thus, whatever the 
which no air has been aspirated. density of dust in the atmosphere, the concentration 
The second comparison instrument of Rowley and | of the deposit on the slide tends to be uniform, and 
Jorden 8 tests was a Bausch and Lomb* impinge- | the recommended rates have no doubt been deter- 
— counter, which is similar in principle to the | mined experimentally to avoid the super-position of 
wens jet dust countert widely used in this country. particles on the slide. In the actual instrument 
Dust-laden alr is drawn by an aspirating pump into | the detail design is such that, during the first part 
a chamber lined with moist blotting paper. After | of the piston stroke, when the slide carriage is at 
a few seconds, to allow the air to get humid, the air| rest because the lever-roller has not yet made 
is sucked by means of a hand pump having a capa- | contact with the straight-edge if the latter is fairly 
city of 0-001 cub. ft., through a slit and impinged steeply inclined, the impinging jet passes clear of 
at a speed of about 400 ft. per second against a | the slide, and the whole of the dust trace is deposited 
large — slide capable of collecting 12 separate | at the desired uniform rate. It follows from the 
Pe Pressure and temperature are reduced a8 | foregoing considerations that if the slide be tra- 
the air passes through the constricting slit and | versed rapidly the amount of dust collected has 
moisture condenses on the impinging particles, | come from a smaller volume of air than in the case 
causing them to adhere to the slide. The latter is! of a slow traverse associated with a greater move- 
then pete’ until the sample appears at a magnifi- | ment of the pump piston. Hence, the particles in 
cation of 200 diameters in the field of a microscope | ynit area of the dust deposit correspond to a volume 
which 8 an integral part of the apparatus and | of air which varies according to the setting of the 
contains in the eyepiece a micrometer dise ruled in | stenight-edeo. In the computation of atmospheric 
Wy squares. | concentration from the microscopic count of the 
lhe Minnesota dust counter is in some respects | sample, therefore, account must be taken of this 
similar to the Bausch and Lomb, though it incor- | setting ; and the designers of the instrument have 
porates several features intended as refinements of | furnished an appropriate set of Persea obtained 
which the reliance upon a viscous film for adherence | experimentally by calibration on the basis of a 
of the impinged dust is the most characteristic. The | standard external barometric pressure of 29-92 in 
principal components of this new instrument, shown | of mercury. Thus the actual count ove-e square 
diagrammatically in Fig. 1, page 401, are a suction millimetre of the dust trace on the slide multiplied 
pump comprising a cylindrical barrel a and piston 6,| by the factor corresponding to the setting of the 
the latter cushioned by the spring ¢ and manually straight-edge gives the number of particles in ons 
— — handle d on the piston rod. To| eybic foot of atmospheric air 
the end of the is fitte -impi Ee : : li ; 
na cage tduienaenaasanttnaaet ea The adhesive film on the slide consists of a solu- 


. A . tion of one part of a high coverage oil in 30 part 
from the pump, through the circular orifice f, which | = : : celiac 
is 0-04 in. diameter. With its plane normal to the | of carbon tetrachloride. The latter aids in spreading 


| the oil evenly, and rapidly evaporates, leaving a 
| uniform oil film. Except for the orifice, the impinge- 
|ment chamber is air-tight, but by means of a 
mechanism (omitted from Fig. 1 for clarity) com- 
prising an external knurled knob, a packed shaft, 
and a pinion geared to a rack on the slide carriage, 
the slide may be traversed in the direction of its 





* F. W. Gurney, C. R. Williams, and R. R. Meigs. 
“ Investigation of the Characteristics of the Bausch and 
Lomb Dust Counter, " Journal of Industrial Hygiene, 


vol. 20, page 24 (1938). 
+ J. 8S. Owens, “ Suspended Impurity in the Air,” 
Proc. Roy. Soc. A., 


vol. 101, page 18 (1922). 


The resultant count | traverse is effected by a short withdrawal of the | 
' 


| the higher. 


| apparatus. 


some 40 cub. ft. in volume, made of galvanised 
iron and fitted internally with an 18-in. diamete: 
circulating fan by which the dust was thoroughly 
mixed for 10 minutes before samples were taken 
by the dust counters under test. The counters wer 
connected by sealed joints to appropriate openings 
in the chamber wall and were operated simu! 
taneously, air to replace that abst racted being first 
stringently filtered by passing it through 10 in. ot 
oil-coated upholstering moss. The Smith-Greenburg 
impinger was set to sample at a constant rate of 
1 cub. ft. per minute, both counters being used 
every seven or eight minutes over a total period of 
40 minutes. The consequent progressive reduction ot 
the dust concentration inside the chamber is shown 
by Fig. 2, page 401, for counts, made respectively 
with light and dark microscope field illumination, 
upon samples taken with the Minnesota instrument, 
for which average results for the entire sequence of 
tests were obtained by planimetering the areas unde: 
the curves of individual test results. In the cas 
of the Smith-Greenburg apparatus, five bottles and 
impingers in series were used in the first test, and 
four in the second and third ; but since no dust was 
collected beyond the second bottle (indeed only a 
small proportion in that) the remaining tests were 
run with only two impingers in series. Such series 
operation is not usual, but it was of interest in 
enabling the maximum amount of dust to be ex 
tracted and the efficiency of successive impingements 
to be compared. Average Smith-Greenburg results 
were obtained by making two counts of two samples 
removed from each bottle. 

Representative average results of concentrations 
ranging up to over 3 million particles per cubic foot, 
showing the comparison between the performance 
of the two instruments and between counts mad 
respectively with light and dark-field illumination, 
are presented in Table I, opposite. The “ coefficient 
of variation” has been taken as the ratio of the 
standard deviation to the mean and is a measure of 
the relative variability of the ratios. The standard 
deviation is a measure of the absolute dispersion 
of the ratios. Being based on comparatively few 
ratios, these figures are less reliable than could be 
desired, but they do indicate the relative and 
absolute dispersions. There is a wide variation in 
the ratios between the dust counts for the two 
instruments, but in every case, both for light- and 
dark-field illumination, the Minnesota counts are 
Although the variation appears to be 
greater for light-field than for dark-field, the 
coefficients of variation for these ratios are practic- 
ally the same because the mean ratio is lower for 
the dark-field. The average ratio of Minnesota 
count to Smith-Greenburg count is 13-3 for light- 
field as compared with only 2-5 for dark-field. This 
is associated with the large ratio (11-6) of dark 
field to light-field counts for the Smith-Greenburg 
Although the same magnification was 
used for both counters, the small dust particles 
visible against a light field are more difficult to find 


| when they are suspended in water than when they 


are deposited on an oiled slide. In both cases, the 
marked increase in number of particles brought 
within detection by the change from light- to dark- 
field is noteworthy, as also is the fact, brought out 
by Table I, that the ratios of dark-field to light 


| field counts are far less variable for the Minnesota 





counter than for the Smith-Greenburg. 
A similar series of tests upon the normal air inside 
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a closed room of an engineering laboratory yielded 
concentrations ranging up to 1} million particles 
per cubic foot, the counts in all cases being made 
under light-field illumination at a magnification of 
100 diameters. Under these conditions the Minne- 
sota count was consistently higher than that of the 
Smith-Greenburg impinger, the ratio varying from 
just over 2to 30. The results confirmed the superior 
performance of the Minnesota instrument but again 
failed to indicate any simple relationship between 
the determinations of the two instruments. In order 
to verify in another way the higher dust extract- 
ng efficiency of the Minnesota counter, tests were 
made in which the air discharged from the Smith- 
Greenburg impinger was sampled by the Minne- 
sota counter. The experimental assembly, shown 
diagrammatically in Fig. 3, page 401, included the 


TABLE 


Minnesota Count 
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| 

|average of four counts being 350,000. It may be 
| recalled that, in the first tests in which two or more 
|Smith-Greenburg impingers were used in series, 
| counts of the same dust concentration revealed in 
| the second impinger a maximum of 40,000 particles 
per cubic foot discharged from the first, and none 
|in impingers subsequent to the second. Evidently, 
therefore, the Minnesota method is capable of detect- 


ing a large number of particles that cannot be | 


detected in any way by the Smith-Greenburg method. 

The next tests described by Rowley and Jordan 
afford a comparison of the performance of their 
counter with that designed by Bausch and Lomb, 
and present experimental evidence bearing on 


whether the principle of moisture condensation or | 
the use of oiled slides is able to yield the higher | 


particle count. As regards, first, the normal per- 
I. 


Dark-Field Count 
































atio — _ Katio ———--———__——_. 
Ratio Smith-Greenburg Count Light-Field Count 
Source of Dust = - - — ——————————— ——— 
Light Field Dark Field Minnesota. Smith-Greenburg. 
Illinois fly ash 14-1 2-7 2-5 13-0 
16-9 1-2 2-1 30-5 
4-5 1-8 2-7 7-0 
&-4 4-3 2-6 5-0 
5-1 1-4 1-7 6-1 
Pocahontas ash 8-3 3-3 2-2 5-4 
14-8 1-38 2-2 18-6 
18-0 4-6 2-0 7-7 
5-5 1-1 2-3 11-2 
Overall average . 13-3 2-5 2-3 11-6 
Standard deviation 8-06 1-25 0-28 7-86 
Coefficient of variation (per cent.) 50-5 50-0 12-1 67-7 
TABLE Il. 
3ausch and Lomb Counter. ' 
: nee ond Lom Oe 2 Minnesota Counter. 
Particles per cub. ft. 
rest No Situation Particles per cub. ft. —_ ——— 
Strokes i 
Dark Field Light Field. Dark Field. 
1 Main floor 3 120,000 728,000 950,000 | 
2 o° 9 ‘ 3 180,000 615,000 1,212,000 
4 Outdoor entrance . 4 495,000 614,000 924,000 
4 Cement laboratory . 1 1,680,000 11,800,000 13,400,000 
5 °° os 2 440,000 6,720,000 6,280,000 
6 Second floor 3 80,000 740,000 
7 2 110,000 666,000 _ 
ol ae = 3 26,700 421,000 706,000 
oT) Outdoor entrance 3 86,700 264,000 1,090,000 
10 Cement laboratory .. 2 350,000 2,560,000 3,440,000 
11 Basement laboratory 3 207,000 1,740,000 1,790,000 
TABLE III. 
rest 3 —— Rati Minnesota Light-Field Count, Ratio Minnesota Dark-Field Count, 
Test No. Ratio wk-Fieid Count | 0 = ~ ' ; 
Light-Field Count | Bausch and Lomb Count | Bausch and Lomb Count 
eal _ — a ee — te 
1 1-3 6-1 7-9 
2 2-0 3-4 6-7 
3 1-5 1-2 1-9 
4 1-1 7-0 8-0 
5 0-9 15-3 14-3 
6 9-3 } 
7 6-1 
5 1-7 15-8 26-4 
9 4-3 3-0 12-6 
10 1-3 7:3 9-8 
11 1-0 | 8-4 8-7 
Average e 1-7 5:7 | 10-7 
Standard deviation 0-71 4-8 | 6-5 
Coefficient of varia- | 
tion (per cent.) 41-6 84-2 60-7 





| field illumination for both instruments. The re- 
sults and their analysis are presented in Tables 
II and III, from which some idea can be gained 
of the large range of variation in dust concentration 
with which a satisfactory form of counter has to 
contend. It is noteworthy, also that the Minnesota 
|counter appears to indicate the relative dustiness 
of the air in different places more consistently than 
the Bausch and Lomb counter does ; and that no 
‘consistent relationship is apparent in the results 
from the two instruments. 

Since only two Minnesota counts were available 
for analysis under each condition of field illumina- 
tion, the average ratios, standard deviations and 
coefficients of variation presented in Table III are 
probably less reliable than those of Table 1; which 
doubtless explains why the coefficient of variation 
| for the average of the ratios for the Minnesota dark- 
and light-field counts is 41-6 per cent. for these 
| tests against only 12-1 per cent. for the previous 
|series. It certainly seems unlikely that the differ- 
‘ence could be accounted for by the use of laboratory 
|air for the present tests and an artificial fine-ash 
| concentration in the others. Neither does this fact 
qualify the main conclusion, that the Minnesota 
counts were from five to ten times as great as those 
detected by the Bausch and Lomb apparatus. In 
| this connection, a point of some importance is the 
ratio between the number of dust particles actually 
observed by the microscope and counted, and the 
{number of particles per cubic foot of air deduced 
|therefrom. This ratio entails the use of a conversion 

factor, which, in the case of the Minnesota counter 
| varies from 1,850 at the minimum setting of the 
|straight-edge, up to 15,800 at the maximum 
|setting. The corresponding factor for the Bausch 
}and Lomb instrument is of a much higher order, 
|in the region of 100,000, and it will be appreciated 
| that such large conversion factors entail, in general, 
'a sacrifice in accuracy unless a compensatingly 
| large number of fields are extracted and counted. 
While the superiority of the Minnesota counter 
demonstrated by this last series of tests was an 
indirect indication that the principle of adhesive 
|impingement was more successful than that of 
| moisture condensation on the particles, it was 
| considered that the point was of sufficient interest 
|to warrant direct verification. A series of tests 
| was accordingly carried out with the Bausch and 
| Lomb instrument, first operated in the standard 
| way, and secondly, with the slide coated with a 
| Viscous oil film as used, and described earlier, in 
| the Minnesota counter. The moist blotting paper 
| was, of course, removed from the Bausch and Lomb 
|apparatus; but with these exceptions the opera- 
| tion of taking samples was identical. Two or three 
|minutes necessarily elapsed between successive 
| samplings, but since the comparative tests were 
| carried out only in situations where the dust concen- 
tration was known to be fairly stable, the results 
| Should not have been seriously affected. In the 
| course of five such tests, made indoors, counts 
| made by the moisture-condensation method varied 
|from 80,000 to 687,000 particles per cubic foot, 
| whereas with the oil coated slide the counts ranged 
from 140,000 to 1,100,000. Much the same relative 
|order of dust concentration was indicated by the 
|two methods, though even in this respect there 


| were exceptions in the dustiest atmospheres. More 


mixing chamber c, previously described, from which | formance of the two instruments, tests were made | striking, however, from the standpoint of dust 
dust-laden air was drawn by a pump p, passing, in| in which both instruments were operated concomi- | extraction efficiency, was that the dust counts 
turn, through a single Smith-Greenburg impinging | tantly at various situations in the laboratory, from | from the oiled slide were consistently higher than 


flask f, a rectangular metal sampling box s having 
a l-in. square hole in the top to which the end of 
the Minnesota counter m was sealed with an air-tight 
rubber gasket, and finally an orifice meter o in the 
pipe line fitted with a manometer g by the aid of 
which, in combination with a by-pass valve v in 
the pump suction, the rate of air extraction was 
controlled at either 1-0 cub. ft. or 0-5 cub. ft. per 
minute. The mixing chamber was charged, as 
before, with 20 milligrammes of 325-mesh Illinois 
fly ash and the apparatus was run for 10 minutes, so 
as to produce equilibrium conditions in the samp- 
ling box before the Minnesota samples were taken. 
Counts of the dust traces under light-field illumina- 
tion at 100 diameters revealed numbers varying from 
140,000 particles to 475,000 particles per cubic 
foot of air discharged from the impinger flask, the 


| two to four strokes of the Bausch and Lomb sampling 
| pump being taken as a rule in order to ensure satis- 
factory dust density on the slide; and the final 
count being divided by the number of strokes to 
determine the true dust concentration per cubic foot 
of air. In accordance with the makers’ instructions, 
| five fields taken by the Bausch and Lomb counter 
| were analysed under dark-field illumination at 200 
| diameters. With the Minnesota instrument, two 
| dust tracks were examined under light-field and 
|two under dark-field illumination, in each case at 
| 100 diameters. Despite the important advantage 
| of the higher magnification, in favour of the Bausch 
and Lomb method, the Minnesota counts were 
| consistently very much greater, even with light-field 
| illumination, than the Bausch and Lomb counts, 
the disparities being even more striking with dark- 





those obtained by moisture condensation, the ratio 
ranging from 1-2 to 4-9 and having an average 
value for the five tests of 2-9. It seems to be 
clearly demonstrated, therefore, that for the same, 
reasonable, conditions of operation, impingement 
against a viscous film traps nearly three times as 
much dust within the size range visible at a magni- 
fication of 200 diameters as can be deposited by 
means of moisture condensation. 

The comparative trials of three dust-counting 
instruments, so far described, revealed the relatively 
| good qualities of the Minnesota apparatus but gave 
no information regarding its absolute efficiency, by 
which is meant the proportion of all the particulate 
matter, visible under a magnification of 100 dia- 
meters, which the Minnesota counter is able to 
determine for a given volume of air. In order to 
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investigate this interesting point a series of “* abso- 
lute” dust counts was made by means of settling 
chambers* in which dust-laden air is trapped and 
kept at rest for a long time to enable the dust to 
fall on to adhesive slides, where it can be counted 
by means of a microscope. Two chambers were 
used for these tests, each 6} in. by 9} in., in hori- 
zontal cross-section, one being 10-1 cm. and the 
other 5-1 cm. in internal height; and since the 
slides were 0-1 cm. thick, the settling heights were 
10 cm. and 5 em., respectively. All the dust in the 
column of air above the section counted is considered 
to have settled on to that section, which means 
that, with the microscope counting system and 
magnification adopted, each dust particle in the 
average count represents 283,200 particles per 
cubic foot of air for the 10-cm. chamber, and 
566,400 particles per cubic foot for the 5-cm. cham- 
ber. These relatively large conversion factors, 
which may be compared with 1,850 for the minimum 
setting of the Minnesota counter, indicate a source 


the 5-cm. chamber is only twice that for the 10-cm 


chamber) wholly explain why the average of all | 


counts for the 5-cm. chamber is about three times 
that for the 10-cm. chamber. 
Despite these sources of inherent inaccuracy, it 


is not unreasonable to accept the average of sy | 


as representing the efficiency of the Minnesota coun- 
ter with respect to atmospheric dust particles | 
visible under light-field illumination at 100 dia- 
meters. Within these limitations the earlier com- 
parative tests show that the Minnesota apparatus 
is about six times as efficient as the Bausch and 
Lomb, and 16 times as efficient as the Smith- 
Greenburg apparatus ; whence it may be approxi- | 
mately reckoned that those two instruments detect, 

respectively, only y$5 and 54» of the dust detectable 
at 100 diameters. Incidentally, there is less varia- 
tion in the ratio of dark-field count to light-field | 


count for the Minnesota counter than there is for the | 


Smith-Greenburg impinger. 
The absolute sampling efficiency of a dust counter | 


TABLE Iv. 





Particles per cub. ft 








Settling Chamber Count 


Test No Distance of Fall —— ee Ratio Minnesota Count 
Minnesota Counter. Settling Chamber 
Cm 
1 10 480,000 4,170,000 8-7 
» 10 $72,000 4,950,000 13-3 | 
; 10 106,200 3,280,000 30-9 | 
4 10 89,100 4,920,000 55-2 }Average 33-5 
5 5 231,500 5,480,000 : 23-7 | 
6 > 227,000 11,920,000 52-5 | 
7 5 $76,000 18,800,000 0-0 | 
8 5 385,000 13,180,000 34-2 





of considerable inaccuracy in the derivation of 
dust concentrations from particle counts, especially 
when the actual number of settled particles appear- 
ing within the microscope field is small, and it is 
only partially compensated by averaging a large 
number of counts. 

The theoretical time necessary for particles to 
settle out of the air above the slides may be cal- 
culated, by Stokes’s lawt, for various size and 
density ranges. Thus, for a settling chamber 5 cm. 
high, it will require 6-4 hours for all spherical 
particles of specific gravity 1 or greater, and of 
diameter 0-2 yu or greater, to fall in perfectly still 
air. Actually, on account of the irregular shape of 
particles, convection currents and other imperfec- 
tions, a generous addition of time is needed to ensure 
that all particles within the specified size and density 
range have fallen. In the tests described by Rowley 
and Jordan, the settling chambers were thoroughly 
cleaned and five oiled slides were placed on the floor 
of each. The chambers were then flushed out with 
the air to be analysed, the lids shut and sealed, and 
the chambers allowed to stand for 24 hours in a 
situation as free as practicable from vibration and 
temperature changes. Three counts from each slide 
were made under a magnification of 100 diameters, 
while one count was made from each of five samples 
taken from the same air by the Minnesota counter, 
light-field illumination being used in all cases. 

The comparable results of four tests made with 
each size of settling chamber are reproduced in 
Table IV where, apart from the large ratios between 
the “ absolute ” and “ Minnesota ’’ counts, perhaps 
the most interesting feature is the decidedly higher 
counts obtained with the 5-cm. chamber as compared | 
with the 10-cm. chamber. No such marked dis- 
parity is observable in the Minnesota counts for 
the two groups of tests, Nos. 1 to 4 and 5 to 10, 
and evidently the number of particles deposited in 
the settling chamber is affected by the height of fall. 
To some extent also, the “ absolute’ counts are 
affected by the large conversion factors discussed 
earlier. The number of particles per field was also 
subject to wide variation, ranging from 3 to 41 in 
the samples averaged in Test 1, and from 2 to 61 
in Test 2. While, however, these considerations go 
far to explain the wide range of variation in the 
ratios between “absolute” and ‘“ Minnesota ” 
counts, they do not (since the conversion factor for 
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January, 1934. 
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is, in the opinion of the authors of the paper, of | 
relatively little importance when determinations are | 
made on a relative basis, so long as the sample 
obtained is representative of the dust‘ actually | 
present in the air. It would seem, however, that 
the chances of obtaining a representative sample are 
slight when only 25 or s30 of the dust particles are | 
sampled, more especially if there is any tendency 
towards selectivity in sampling. As impingement- 
type dust counters depend on the mass inertia of the | 
particles, it is reasonable to expect some selectivity | 
in respect both of particle size and density. If such 
is the case, selectivity errors should be smaller in 
the Minnesota counter than in the other two instru- 
ments with which it has here been compared. In| 
any case, it must be borne in mind that there is a 
definite practical advantage in reducing the neces- 


Nov. 20, 


1942. 





. | books is a chapter on “ Plant Economy,” which js 


chiefly useful for the attention it directs to the 
| necessity of considering commercial economy jy, 
| engineering work. It is of rather a sketchy nature, 
| however, and we wonder what an auditor would 
| say to a works accountant who acted on the state. 
|ment that “‘ Age, use or abuse of the equipment 

causes depreciation, the amount of which is charged 
| to the ¢ ‘apital Account.’ 

There is probably no statement in elementary 
| thermodynamics more generally believed by men 
| who ought to know better, than the assertion that 
| the work done per cycle by a compressor is yviven 
by the expression 


n 1 
| n Py . ] 
sre) * 


| or its equivalent 


n 
i (p. Us - Pi v) 


| where n is the index of the compression curve. This 
is due to a misleading presentation copied from 
book to book and reappearing once again in the 
present one for the confusion of still more students 
It cannot be too strongly emphasised, therefore, 
that all the expression actually denotes is the area 
|of the theoretical indicator diagram of the cyck 
Students ought to be warned that this area may |» 
far from representing the work done, because it take- 
| no account of the work dissipated in heat by eddies 
and friction in the gas. In an uncooled compressing 
apparatus of any kind, the work of compression 
and delivery will be considerably greater than th. 

“ diagram work ” as calculated by the above ex 
pression. The actual work, measured in heat units 
is given by C,(T, — T,), which only equals th: 
diagram work in the ideal case when n equals ; 
or, in other words, when the compression is carri« d 
out isentropically. That this is so can be seen at 
once by equating the expressions to one another 
In practice, it is when n is less than y, as it should 
be in a cooled compressor, that the work done is 
| represented by the area of the diagram, which is 
then equal to {C > (T, — T,) + the heat rejected to 
the cooling m ium}. 

Many of the difficulties associated with the idea 
of entropy are said by the author to vanish if entropy) 
is “regarded as a new variable introduced to 
| facilitate the study of fluids when they are passed 
through a reversible cycle.” Disre; garding the 
suggestion that entropy is concerned with fluids 


sary amount of counting by sampling only a fraction | only, it is surely not conducive to sound education 
of the actual dust, always with the proviso that | to dispose of what is probably the most fundamental! 
the results obtained are sufficiently accurate for| conception in the whole of physics by treating it 





practical application. 
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The Theory and Practice of Heat Engines. 
WRANGHAM, Wh.Sc., M.Sc. London : 
University Press. [Price 50s. net.) 


By D. A. 
Cam bridge 


Tuts imposing volume of 750 pages, with more than 
half as many illustrations, is issued by the pub- | 
lishers as a comprehensive text-book for engineer- | 
ing and mining students reading for an honours 
degree or a professional examination. The outhor | 
justifies the production of yet another treatise on 
heat engines by the rapidity with which technical | 
books become obsolete. However true this con- 
tention may be in general, the fact remains that 
by far the greater part of engineering thermo- 
dynamics, from PV = RT onwards, has been so| 
often and so thoroughly explained that it is ques- | 
tionable whether there is anything to be gained by | 
adding to the number of expositions unless a writer | 
can find something new to say on the subject. | 
The present volume covers the field in much the | 
usual manner, carrying the student progressively 
forward through the theory of gases, ideal cycles, 
reciprocating engines and compressors, refrigerators, 
condensers, turbines and _internal!- combustion 
engines. The calculations pertaining to the com- 
bustion of fuel are also explained, and there is a 
descriptive chapter on boiler plant, sufficient to 
acquaint the reader with standard types and modern 
developments. An innovation for English text- | 
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'of Boltzmann’s work 


| Reynolds, 





merely as an algebraic symbol. In a book with 
the pretensions of the present work, the student 
should have been told that the physical basis of 
entropy was explainable, and had been made in 
telligible long ago by Boltzmann, who showed that 
it was a quantity measured by the probability of 
a certain configuration and velocity distribution 
among the molecules. The omission of any mention 
is all the more surprising 
because one of the first chapters of the book is 
devoted to the kinetic theory of gases. Moreover, 
it is not likely to be due to any disrespect of the 
work of foreigners as such, because international 
courtesy is stretched far beyond the limits of fair- 
ness by crediting the production of successful 
steam turbines to De Laval, Rateau and Parsons 
in the order given. The truth of the matter is that 
Parsons had a commercial turbo-generator working 
in 1884, whereas De Laval’s invention of the ex 
| panding nozzle, which made his turbine practicable. 
| dates only from 1889, and Rateau’s patent was not 
taken out before 1896. The short-lived Stumpf 
turbine—the only memorable effort of German 
| designers in the turbine field, and one that was 
| characterised by about every defect that a turbipe 
could have—is referred to as a ‘ * practical success, 


| though its inventor is slighted by giving him th: 
| wrong initial. 
| throughout the book with regard to proper names 


It may be said that the carelessness 


is indeed deplorable, the more so because it fixes 
them incorrectly in the minds of students. Among 
| the victims of it are such well known men as Osborn: 
Trevithick, Jacob Perkins (called ( 
Perkin), Grashof and Fred Edwards of air-pump 
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fame, while Messrs. Babcock and Wilcox, Belliss 








Aug portant work in designing the factories which have been 
the and Morcom, and Longmans Green and Company | provided here. 

In are also sufferers: and all this in spite of a page of | So far as agriculture is concerned, the services of the 
me errata and the checking of the manuscript by four | ¢lectrical engineer have not been made use of in Great 
ald f the author’s colleagues : | Britain to the same extent as they have in some other 
te . We d t wish it t i = tthemetes thet the beck! parts of the world. It is difficult to say how far the 
nt e do not wish it to be, thought that the book | farmers themselves are to blame, or if the expense of 


should be condemned on account of the criticisms | the supply of electricity is the real trouble. The 
to which it lays itself open. On the contrary, for | farmer who has made up his mind to utilise power to 
those who already have a fair knowledge of the | drive machinery at his homestead now usually installs 


subject, it is likely to be a valuable treatise, par- | some kind of internal-combustion engine. While his 
power may appear to cost him considerably less than 
he would have to pay for an electric supply, there can | 
be no question that the various things that have to be 
done in starting-up his engine and keeping it in running 
condition entail a considerable loss of time, which | 
would be avoided if all he had to do were to start up | 
anelectric motor. I think it can be said that electricity 
plays a negligible part in agriculture at the present 
time and is confined to lighting the farmhouses when | 
|they are adjacent to local supplies. There are, of | 
| course, isolated cases where farmers have utilised elec- | 
| tricity to drive all their plant, such as milking and dairy 
machinery, chaff-cutting, turnip slicing, etc. 


ticularly on account of the large number of worked 
examples and examination questions that it con- 
tains; but it cannot be recommended with equal 
confidence to beginners, not because of any obscurity 
the treatment, but rather because the immense 
range of the matter has, in many cases, not per- 
mitted that amount of detailed reasoning that is 
necessary to a first understanding. The volume is 
most attractively produced, and reflects much 
credit on the publishers, considering the circum- 
stances of the time. 
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ENGINEERING IN AGRICULTURE.* 
By Str Joun E. Toornycrort, K.B.E. 
(Concluded from page 385.) 

Tue Oxford Institute was primarily intended for 
research, and its Council at one time included repre- 
sentatives of various bodies, including the Institution 
of Civil Engineers. It is understood that, in the new 
national Engineering Institute, emphasis will be placed 
on testing, and on adaptation on the practical side, 
as distinguished from the purely theoretical side. For 
the problems involving pure research in subjects 
underlying agriculture and engineering, the Institute 
will be calléd upon to aid the Agricultural Research 
Council of the Department of Scientific and Industrial 
Research, and its main functions will be to act as a 


tural machinery and its uses, to carry out tests or 
demonstrations of new or improved implements, to 
undertake experimental and demonstration work on 
the better utilisation of existing equipment, and to fill 
the gap between inventor and manufacturer by putting 
new ideas into practical shape and arranging the con- 
struction of prototype machines. Some may doubt 
the desirability of a Government department under- 
taking design work, and may think it better that its 
functions should be limited to specifying requirements, 
it being left to the engineers of the implement-making 
tirms to put forward their solutions of the problem, 
while the engineers and staff of the Agricultural 
Engineering Institute should carry out trials and decide 
which of the machines produced are the best, much 
in the same way that the Royal Agricultural Society 
dealt with similar problems in the past. 

Although the growing of beet in this country, for 
sugar, may not be regarded as anything very different | 
from the cultivation of other root crops, without the 
work of engineers in designing and providing the 
equipment for the sugar-beet factories there would 
not have been the very large home-grown sugar in- 
dustry which has been built up in the country in recent 
years. At the present time, the British Sugar Cor- 
poration has contracts with more than 52,000 farmers, 
who provide 400,000 acres of the crop. Roughly, a 
fair crop should yield 10 tons to the acre, which should 
have a sugar-content of at least 15 per cent. It has 
been stated recently, by the agricultural authorities, 
that the whole of the domestic sugar ration allowed in 
Great Britain at the present time is home-grown, and 
it is fortunate that, after the last war, in spite of con- 
siderable opposition to the development of home- 
grown sugar, the Government decided to foster the 
industry by means of special subsidies. 

Probably it isnot generally known by those not con- 
nected with the beet-sugar industry that, during the 
wars at the beginning of the last century, when the 
Continent was cut off by blockade from supplies of 
sugar from the West Indies, Napoleon helped to estab- 
lish the new industry in France. While free traders 
and those who were interested in the importation of | 
sugar were responsible for the late period at which a 
start was made in Great Britain, there were many who | 
contended that our climate and soil conditions were | 
unsuitable; but they have been proved completely | 
wrong, and crops with just as high a sugar-content | 
as those grown in other parts of the world are obtained | 
here. While I am afraid that Continental engineers | 
must have most of the credit for the design of the 
machinery and the layout of beet-sugar factories, 
English engineers have had to do a great deal of im- 
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* Presidential address to the Institution of Civil En- 
gineers; delivered in London, on Tuesday, November 3, 
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veneral clearing-house for information about agricul- | 


| supply company, where, of 1,050 holdings of 1 acre 








| and more, 75 take current, and of these only 31 take 


power. The average size of holding in England is 
small—about 50 acres—and it would not be expected 
that a holding of less than 40 acres would take power. 
| In the Isle of Wight, where there are 509 holdings of 
| 40 acres and upwards, only 6 per cent. take power. 

While we hope for and expect a large and prosperous 
| British agriculture, we must not overlook the fact that, 
besides the free trade economists who say it is not 
important, there are also some who would not be 
averse to it going back to its depressed conditions. 
Even if agriculture receives the benefits of all the 
various forms of support that are recommended in 
the report of the Scott Committee, it will still be 
necessary to employ every possible means to obtain 
the produce at the lowest possible cost. Wages are a 
dominant factor, and they will have to compare with 
those of the industrialist in the towns if the necessary 
man-power is to be available, and so it will be essential 
to provide equipment to enable the workers to do much 
more than they have in the past. I have referred to 
what mechanisation has already done, and will con- 
clude by stressing the necessity of engineers con- 
tinuing their efforts to make it possible for mechanisa- 








| It has been pointed out by Mr. Borlase Matthews, | tion to play an even greater part. 

who has done much pioneer work at home and abroad, 

that a very considerable additional load might be | APPENDIX. 

obtained by the suppliers of electricity throughout.) Number of Man-Hours now Required to Plough, 
| the country if farmers generally utilised current in the Prepare and Harvest 10 Acres of Wheat. 
| way that some of the pioneers have shown to be possible. | 
| Electrified fencing is an interesting development and| Operation. Tunster uae 
| is being quite extensively adopted, but it entails the | Man-Hours. Man-Hours. 
bea = : Plough (2-furrow) 30 80 2 horses. 

use of a negligible quantity of current. bm ; se : 
| On the Continent of Europe, considerable use has | Pi8¢ harrowing 5 (Tandem 26 Single tandem 
| been made of electricity for cultivation, particularly | , piacii disc) se Tia Cwies. 

in areas where sugar beet is grown and the supply | Deliting 20 (3 men) 7% acusee and 
| of current is cheap enough to show an advantage over | , “ 3 men. 

the internal-combustion engine. There have been | Harrowing -- 8 7 1 horse. 
| some developments in connection with cable ploughing, Artificial manure 9 6 1 horse. 

the winding-engine carrying a drum from which the | ‘stributing 
| supply wires are paid out as the engine moves across | #@rrowing B 5 1 horse. 
|the field. In some cases, bare overhead conductors | Rolling 3 5 1 horse. 

are installed, from which the implement picks up its | #@trowing 3 5 1 horse. 
| current as it moves over the land. | Rolling | ave 8 5 1 horse. 

A use of electricity which was rather a surprise to | Harvesting with 10(2men) 20 3 horses and 2 
| me has been proved by Crowther and Haines at Roth-| >inder men. 
|amsted, namely, to reduce the draught of the plough | 

Total 89 hours 177 hours 


| by coupling it to a battery or generator which will 
|give the mould-board a negative charge. In some 
| soils, the draught is materially reduced by the charge 
| causing moisture from the soil to be deposited on the 
plough breast by the effect of what is scientifically 
| known as osmosis, thus lubricating the surface, with 
| @ consequent reduction in draught which may amount 
to one-third in favourable cases. 

With the numerous high-tension transmission lines 
covering so much agricultural land, it would seem that | 
it should be possible to provide current for farmers | 
at a low price. It is difficult to understand how, in | 
foreign countries, the supply companies have found it 
possible to do so when it is not done here. In some | 
European countries, where a large percentage of the | 
farmsteads have electric supplies, different rates are | 
charged for lighting current and for power, the power | 
charge being above the usual industrial rates but quite | 
reasonable. F | 

Memhers of the Government have recently stated | 
that, in the future, agriculture cannot be considered | 
something altogether separated from the interest of | 
the town dweller and industrialist, and that they will | 
have to play their part in keeping going the food pro- | 
duction of the country. This must mean that the 
townsman, and industry generally, will have to con- 
tribute in some measure to the cost of farming, in the | 
same way that they do already to the various national | 
services. If, on the purely economic basis of supplying | 
electricity, the supply companies are unable to provide | 
it at a reasonably low cost to the agricultural com- | 
munity and the farmer, I would suggest that the town 
dwellers and industrialists, who get their current at | 
low prices, should be charged some overriding per- } 
centage so that the supply companies would be able | 
to distribute current to every agricultural holding at | 
the price at which the town dwellers get it. The 
postal and other national services are averaged to the 
users ; the cost of electricity should be also. 

To keep men working on the land, it is obviously | 
necessary to make their living conditions as good as 
those of the town dwellers, and the first thing which 
should be done to improve them is to make electricity 
available to the villagers and to the farmers for whom 
they work. The Scott report on land utilisation in 
rural England has dealt at some length with the 
importance of electricity being available to the farmer 
and in the villages. It states that the number of 
farmers in the country is 366,000, and that about 
10 per cent. of them receive current, but I doubt 
whether anything like 10 per cent. take power. It is 
not easy to check, but I have been able to do so in one 
area—the Isle of Wight—which is served by only one 


| 


a 


° 





lengthy period and under varying conditions. 


be available. 
various panels set up to deal with different branches of 
engineering work, has been submitted to the Minister of 
Works and Planning and to other Ministers. 


submitted to various Ministers. 


| Fuel Costs per Acre. 


The following figures have been calculated over a 


Gallons 
per Acre. 
Ploughing (with 2-furrow plough) 3-43 
Dise harrowing . 0-55 
Harrowing 0-27 
Rolling 0-37 
Drilling 0-84 
Cultivating 1-1 
Ridging ... 1-0 
Mowing ... ose 1-1 
Combine harvesti wes 0-88 
Artificial manure application ... 0-37 
Total 9-91 


Therefore the fuel required for raising an acre of 


wheat will work out as below :— 





Gallons 

per Acre. 
Ploughing (2-furrow plough) 3-43 
Disc harrowing . 0-55 
Drilling 0-84 
Harrowing owe she — 0-27 
Artificial manure application 0-37 
Harrowing 0-27 
Rolling 0-37 
Harrowing 0-27 
Rolling ane 0-37 
Combine harvesting 0-88 
Total .,. 7°62 











Post-WaR NATIONAL DEVELOPMENT.—A report has 


been prepared by the Post-War National Development 
Committee of the Institution of Civil Engineers, deal- 
ing with the subject of public works which could be 
put in hand at the conclusion of the war with a view to 


bsorbing the large amount of labour then expected to 
The report, which embodies the work of 


A report 
n inland-water survey has also been prepared and 
Copies of both these 


reports are available to members of the Institution of 
Civil Engineers and may be obtained on application to 
the Secretary, Great George-street, London, S.W.1. 
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PRECISION RADIAL TAPPING 
MACHINE. 


Power tapping is often done by means of a tapping 
attachment on the spindle of a drilling machine, the 
attachment usually having a slipping clutch to prevent 
the breakage of the tap and the machine being provided 
with a reverse motion; tapping attachments which 
reverse automatically if the speed is changed are some- 
times employed. The drilling machine may be either 
of the fixed arm or of the swivelling radial type. the 
location of the tap over the hole being effected in the 
former case by movements of the work table, and, in 
the latter, by the swivelling of the arm and traverse 
of the drill head along it. The machine illustrated on 
this page, however, has been designed for tapping only. 
the tap being mounted on a spindle which is given a 
positive feed appropriate to the pitch of the thread 
being formed. The tapping head is carried on an arm 
having two joints in its length so that precise position 
ing over the hole can be effected, and a large area of 
work can be covered by a collapsing and extending 
movement of the arm. 

The machine, which is known as the Bakewell 
Precision Tapping Machine, Model I.R., is made by 
Messrs. Bakewell Manufacturing Company, Los Angeles, 
California, U.S.A., the sole agents for its distribution 
in Great Britain being Messrs. Broadway Engineering 
Company, Limited, Carlisle-road, Hendon, London, 
N.W.9. Holes from } in. to 8 in. in diameter can be 
tapped in steel, and the size of work that can be 
handled may be estimated from the following dimen- 
The work table, which is fixed, has a surface 


sions. 
of 3 ft. 10 in. by 2 ft. 4$ in., while there is, at the 
left-hand side of the bed, a vertical face 3 ft. wide. 


to which work can be directly attached or it may be 
supported on a bracket mounted on the face. Pro 
vision is made for installing an additional work table 
it the rear of the machine, the bed of which is con 
structed to accommodate two tapping heads when 
required. If a table is used at the rear, both tapping 
heads can be operated simultaneously and indepen- 
dently. It has been found useful in dealing with very 
long work having tapped holes in the ends to form a 
pit below the vertical face of the bed. The horizontal 
surface is 2 ft. 8 in. above the floor level. The maximum 
radial distance from the centre of the spindle to the 
side of the boss on the column is 3 ft. 04} in., which 
gives an annular area for tapping 2 ft. 5% in. in width. 
The column is in its lowest position in the illustration 
and is, therefore, not visible. It can be turned through 
a full circle, but not more than a circle or the wiring 
will be crossed. In the lowest position the distance 
from the spindle nose to the table surface is 12 in., and 
in the fully elevated position it is 2 ft. 4 in. The 
maximum tapping depth is 3} in. 

The column is elevated hydraulically and is clamped 
by the locking gear seen on the left. The hydraulic 
pump and motor are situated in the machine base. 
The spindle is belt-driven from a vertical reversing 
motor of $h.p. The driving pulley is carried on the 
output shaft of a reducing gearbox embodied in the 
motor casing. The pulley is mounted on the output 
shaft by means of a slipping clutch, which is set to 
give a driving torque just sufficient for the size of 
tap in use; a single belt on a five-stepped pulley is 
used. The driven pulley on the tapping spindle is 
accessible for belt-changing through a hinged cover, 
and belt-tensioning gear is provided. The range of 
spindle speeds differs according to requirements, but 
the standard range, with the motor running at 900 
r.p.m. and with a reduction ratio of 3-08 to 1, is from 
71-6 r.p.m. to 376-5 r.p.m. for tapping and double 
those speeds in reverse. The speeds in the range are, 
of course, selected by belt changing. The motor is 
mounted as shown on the outer member of the jointed 
arm and is started by a push-button at the base of 
the lever-like handle at the extreme end of this member, 
this handle being used for positioning the tap over the 
hole in conjunction with the ordinary handle seen on 
the middle member. 

The method of providing the feed for the taps is 
interesting and may now be refetred to. The spindle 
is carried in a quill and splined driving sleeve since 
it must be capable of vertical traverse. It has a 
No. 2 Morse taper socket for the tap and above the 
chuck carries a lead screw of the same pitch as the 
tap in use. The lead screw is a honed fit on the 
spindle and is locked to it with a tapered pin. It 
is hardened and ground to the same limits as are 
used for precision ground taps and is fluted at the top 
for a short distance so as to form a hob. The feed 
traverse is effected by what are virtually a pair of fixed 
half-nuts which are engaged and disengaged for tapping 
and withdrawing the tap, respectively. The half-nuts 
are actually formed of brass rods } in. in diameter held 
in a pair of jaws which can be opened and closed. 


The axis of the rods lies in the horizontal plane and | 


when the machine is being set up the spindle is lowered, 
by means of a capstan wheel, until the “ hob ” is in line 
them. Rotation of the spindle then causes a 
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matching thread to be cut in the ends of the rods, the 
jaws being manipulated to suit. When the hobhing 
operation is finished the spindle is retracted so that the 
rods, or fingers as they are called by the makers, are 
in line with the plain threaded part of the lead screw. 


The jaws carrying the fingers are opened and closed by | 
a device embodying a solenoid and spring-loaded | 


toggles. When holes having a different pitch from that 
for which the machine has been set have to be tapped, 


the lead screw is changed to suit and the fingers are | 


re-cut to match it. The brass rods constituting the 
fingers ultimately require renewal, therefore, but they 
can be re-cut several times and, in any case, they are 
of a section readily obtainable from most works stores. 

The movements of the spindle are automatic during 
tapping and withdrawal and are controlled by adjust- 
able limit switches. To carry out a tapping operation 
the column is raised or lowered to suit the height of the 
work approximately, this movement being controlled by 
push buttons on the front of the base. 
also slewed to a convenient angle in the horizontal plane 
and is then rigidly locked. The limit switches are then 


set to give the required traverse, the swivelling arms are | 


manipulated to locate the tap exactly above the hole 
and the tap is lowered to the point of entry by the 
capstan wheel previously mentioned. When the start- 
ing button is pressed the arms are locked rigidly in 
place by an electric brake so as to avoid displacement 
due to the starting-up of the motor. The jaws engage 
the fingers with the lead screw and the tap enters the 
hole. At this point the arm brake is automatically 


released and remains so while the tap is operating | 
| presentations have now been made. 


though just before the automatic reversal of the tap, 
it is again applied. When the tap has cleared the hole 
in backing out, the upper limit switch disengages the 
fingers from the lead screw and a spring in the spindle 
assembly lifts the tap to the. entrance position, the 


An emergency push button enables the motion to be 
reversed and the tap withdrawn should any difficulty 
arise, and the slipping clutch on the motor drive will 
prevent the breakage of the tap from stalling. 
Although no cutting lubricant pipe is visible in the 
illustration, lubricant supply is provided, a pump driven 
by a } h.p. motor and connected to a 5-gallon tank being 








The column is | 


motor having been previously stopped automatically. | issued the Control of Iron and Steel (No. 
: | Order, 





The lubricant is delivered during 


housed in the base. 
the cutting traverse of the tap. but a switch enables a 
continuous flow to be maintained if desired ; or the flow 


may be stopped altogether. The machine will tap 
either right-hand or left-hand threads equally well, all 
that is necessary for the latter being a left-hand lead 
serew and the changing of the reversal sequence by a 
barrel switch. External threads can also be cut on 


| the machine by substituting a chasing tool for the tap, 


the lead screw being made use of as in tapping. It is 
claimed for the machine that it will tap or cut perfect 
threads on such diverse materials as plastics, aluminium 
and its alloys, magnesium, bronze, die-casting metals, 
nickel and stainless steels, and chrome-molybdenum 
alloy steels. The spindle speeds can be readily varied 
from the standard by using a different pair of pulleys, 
or the machine can be supplied with a different reduc- 
ing gear ratio. The hobbing of a finger thread for 
each lead screw is claimed to eliminate backlash in 
the feed, and should wear take place in long runs it.is 
easy to cut a new thread. The adjustable slipping 
clutch is so sensitive that it gives warning when a tap 
requires re-grinding, thus conducing to better work and 
increased life of taps. 








LONG-SERVICE EMPLOYEES THE ELECTRICAL 
InDustTRyY.—Recently, Sir Felix Pole presented gold 
watches to Mr. J. Davidson and Mr. E. Paul who have 
each completed 50 years of service with Messrs. Edison 
Swan Electric Company, Limited. Eighteen such pre- 


IN 


OLD TRAMWAY RAIts aS RE-MELTING ScraPp.—lIn 
order that all old and disused tramway rails shall be 
treated as re-melting scrap, the Ministry of Supply has 
25) (Scrap) 
1942. This provides that person may 
treat, use, or consume tramway rails, except as part of a 
railway or tramway track or as scrap for re-melting, 
unless licensed to do so by the Minister of Supply. 
Copies of the Order (S.R. and O. 1942, No. 2209, price 
ld.), may be obtained from H.M. Stationery Office, York 
House, Kingsway, London, W.C.2. 


no now 
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LOW-VOLTAGE LIGHTING TRANSFORMER UNIT. 


MESSRS. 











Fie. |. Srpe View or Cover. 

















CompLete Unit wits Lamp. 


Fic. 3. 


LOW-VOLTAGE LIGHTING 
TRANSFORMER UNIT. 


Tue article dealing with the Physical Society's 
Exhibition, which appeared in our issue of January 4, 
1935, on page 3, included a description of a self-con- 
tained low-voltage transformer unit designed for the 
purpose of furnising local low-voltage lighting for indus- 
trial service. The appliance, which the manufacturers, 
the Igranic Electric Company, Limited, Bedford, term 
the Lo-Vo-Lite unit, has found extensive application 
since its introduction and is widely used in Royal 
Ordnance Factories throughout the country. A new 
and entirely redesigned model of this useful piece of 
apparatus has now been introduced, in which, by the 
use of modern refinements in mass-production methods, 
such as Bakelite mouldings and pressure-die castings, 
it has been found possible to reduce the number of parts 
by 33 per cent. This procedure, representing savings 
in material and manufacturing costs, enables the unit. 
in spite of present-day conditions, to be sold at the 
same price as was the earlier model in 1940. The 
convenience of users of the previous pattern has not 
been overlooked and the removable cover, which carries 
‘the transformer, switch and fuses is interchangeable 
between the old and new models. 

This removable cover is an important feature of the 
design. It constitutes a self-isolating arrangement, 


since if the transformer, switch or fuses which it carries 
require attention it is necessary to remove the cover | 
from the fixed casing which contains the terminals of 





IGRANIC ELECTRIC COMPANY, LIMITED, 


BEDFORD. 
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the incoming mains, so that there is no possibility-of | 


anyone working on the active parts of the unit getting 
ashock. The terminals and contacts in the fixed casing 
are effectively shrouded so that accidental contact with 
them, when the cover is removed, is impossible. A 
side view of the cover carrying the transformer and 
other items is given in Fig. 1, on this page, and a rear 
view to the left of Fig. 2. The view on the right of 
this latter figure shows the fixed casing after the cover 
has been removed. Apart from the safety aspect, 
this arrangement is a considerable workshop conveni- 
ence. 


spares are carried, by the cover from some other unit 


which may not be in use, or which controls a circuit of | 
less importance than the one temporarily out of action. | 


As already mentioned, covers from units of the earlier 
pattern will fit the new casings. 

The transformer itself has been redesigned. It is of 
the shell type, the primary and secondary circuits being 
wound concentrically on a single coil, giving the mini- 
mum flux leakage. There is an earthed shield between 


the primary and secondary, and the secondary is earthed | 


in accordance with British Standard Specification No. 


794. The assembled transformer is vacuum impregnated. | 


Two standard windings are available, one covering a 
primary range from 200 volts to 250 volts, and the 
other from 346 volts to 440 volts. In each case, three 
tappings are available coinciding with more usual supply 
voltages. These correspond to 210-230-250 volts and 
365-400-440 volts; the secondary voltage is 50. The 
transformer regulation is well within British Standard 
Specification No. 794. A curve showing the relation- 
ship between secondary current and voltage is repro- 
duced in Fig. 4. This was taken with 400 volts on 
the 400-volt tap. At maximum load the voltage is 
adequate to provide practically full illumination, while 
at low loads it does not rise sufficiently to reduge the 
life oflamps. This characteristic may be of importance 


in cases in which a single transformer is used to supply | 


a number of lamps which are controlled by individual 
switches, some of which are used only intermittently. 
The primary and secondary transformer windings 
are protected by replaceable glass-tube cartridge-type 
fuses, different sizes being used to prevent fuses of the 
wrong capacity from being inserted. Considerable 
attention has been paid to the fuse-holding contacts 
in order to ensure that no high-resistance connections 
are caused. Care is more particularly necessary on 


In the event of breakdown or damage, the | 
complete cover can be replaced by a spare, or, if no | 





AND CASING. 


the secondary side on which a relatively high current 
has to be carried. To ensure that there shall be 
no possibility of heating, the secondary-circuit fuses 
| are positively clamped, but for the primary, the usual 
type of spring contact isemployed. Each pole of both 
primary and secondary are fused and a complete 
set of spares is provided in a convenient position 
| adjacent to the live fuses. The cover is a die casting 
jand has a central recess which protects the dolly of 
| the single-pole switch. This is shown in Fig. 3, which 
| is a view of the complete unit, with a lamp standard 
; mounted directly on it. Each transformer is sub- 
jected to high-voltage coil to coil and coil to core 
tests; an induced high-voltage inter-turn and inter- 
layer test on each winding ; and a load test of output 
| voltage. 





HORIZONTAL PLANO-MILLING 
MACHINE. 


THE horizontal plano-milling machine illustrated in 
| Figs. 1 and 2, on page 410, is well described as a 
“ heavy-duty ’’ machine as it is capable of handling 
work measuring 14 ft. long by 5 ft. wide by 3 ft. deep and 
will accommodate milling cutters up to 12 in. in dia- 
meter. The machine is the latest example of its type 
| made by Messrs. Kendall and Gent (1920), Limited, Vic- 
toria Works, Gorton, Manchester, and its massive design 
enables it to take heavy cuts to close limits of accuracy 
| without strain or overload. Electric drive of 

course, used throughout. The cutter spindle is driven 

by a 35 h.p. motor, and the table by a 5 h.p. revers- 
|ing motor, these two motors being visible at the 
extreme left of Fig. 1, and at the centre of the bed, 
| respectively. A third motor, of 5 h.p., is seen at the 
extreme right of Fig. 2, its function being to operate the 
vertical traverse of the cross-slide on the columns ; the 
forced-lubrication system is, of course, also motor- 
driven. The bed is of heavy box section with a pro- 
| jecting wing on each side, the columns are bolted and 
dovetailed to the wings though they rest directly on 
the ground; they are couple@at the top by a heavy 
cross-stay. The ways of the bed, which are chilled, 
are of the flat rctangular type and are lubricated 
from central wells in the bed, the oil being filtered. 
It will be noticed that the bed rests for its whole length 
on the foundation, this construction giving solid support 
to the table. 

The table is of deep section with three longitudinal 
T-slots flanked by transverse side slots, cut from the 
solid. The ways have chilled surfaces similar to the 
matching ways on the bed. Transmission from the 
traversing motor is through worm reduction gear and 
a gearbox which provides eight rates of feed traverse, 
with a range of from } in. to 6 in. per minute, and a 
constant rate of rapid power traverse for setting pur- 
poses. The gears are of nickel-chrome steel and slide 
on six-splined shafts. The final table movement is 
effected by a worm of large diameter meshing with a 
rack attached to the table, the thrust on the worm 
shaft being taken by ball washers. The rack is semi- 
| circular in cross-section to provide the largest possible 


is, 
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area of tooth contact and both it and the worm are | 


made of dense cast iron and work in a constant flow 
of oil. This arrangement, which is employed in 
practically the whole ot Messrs. Kendall and Gent's 


milling machines, is stated to have been proved to| Rojton, Bath: 


eliminate wear for very long periods. The power- 


operated table movements are controlled by a gate} mingham ; 


lever on the bed, the lever, as will be evident from a 
comparison of both illustrations, being duplicated on 
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INSTITUTION ELECTIONS. 
ELECTRICAL ENGINEERS. 


George 
B.Sc 


INSTITUTION OF 


Member to 
Edgar Stracey Cheel, 


Member.—Leonard 
M.C., 


Associate 


(Eng.), Surbiton, Surrey; Edward Hugh Croft, Bir- 
M.Eng., St. 
Alexander Dalgety Ferguson, B.Sc., Sale, 
Henry | Shipping in Canada for the past three years, has been 


Oswald James Crompton, 
Helens ; 


| Cheshire; George Norman Green, Croydon ; 


Nov. 20, 1942. 


PERSONAL. 


The Senate of the University of London has appointed 
_| Dr. D. R. Pre, F.R.S., Director of Scientific Research 
| at the Ministry of Aircraft Production, to be Provost of 
University College, London, in succession to the ate 


| Str ALLEN MAwer, M.A., Litt.D. 


Mr. A. L. W. MacCuttum, who has been Direct of 





both sides for convenience of operation. It is of the | William Healy, Princes Risborough; Ivor Robert | appointed chairman of the Canadian Shipping Boar in 


directional type, being moved in the direction in which | 


the table is required to travel. This control affects 
both the feed traverse and the rapid traverse; the 


selected feed, however, is pre-set and the rapid traverse | B.Sc., Kirkcaldy ; 


obtained immediately by alternative lever positions. 
The table is instantly stopped in either condition 
of traverse by bringing the lever to the neutral position 
in its gate. Should the cutter spindle stop for any 
reason the table movement is stopped, owing to the 
provision of an electrical interlocking device between 
the spindle motor and the feed motor. The table can, 
however, be traversed for setting purposes when the 
spindle is stopped. Reversal of motion is effected by 
stops in the normal way. The table can be traversed 
by handwheel when required. 

The cross slide is of great depth and has exceptionally 
long bearing surfaces on the ways of the columns. 


Alternative means of traverse are provided, namely, | py 


James, Birmingham ; 


Cyril Lawton, Sanderstead ; | 


succession to Mr. WILGRESS, now Canadian Minist: 


| Arnold Ingram Maenaughton, B.Sc. (Eng.), Cardiff ; | Russia. 


| Cecil Thomas Melling, Epsom ; George Frederick Moore, 
Esca Hunt Nash, B.Se. (Eng.), 
Eric Charles Neate, B.Sc. (Eng.), 


Norman George R. Partridge, Ph.D., | 
Rayner, | Engineer. 


| London, S.W.20; 
| Winchester ; 
| B.Se., Beckenham, Kent ; 
| Portsmouth; William Rennie, 


David Dyson 
Reading ; 
| Stanley, B.Se. (Eng.), Thornton Heath, 
| Herbert John Stone, London, W.C.2 ; 


Percival | 
Frederick Soper, B.Sc. (Eng.), Lincoln; John Frank of the 
Surrey ; | after 37 years’ service with the Company. 
George Frank | succeeded by Mr. W. N. ©. Cuincu, M.LE.E., engine: 


Mr. V. B. ATKINSON, A.M.Inst.C.E., Assistant © hicf 
| Engineer, Kenya and Uganda Railways and Harbo 
| Nairobi, has been promoted to the position of ¢ f 


Mr. H. 8S. SELves, A.M.I.E.E., deputy general manager 
Northmet Power Company, is retiring shor 
He will 


Tagg. Ph.D., B.Sc. (Eng.), Stafford; William Norman | and manager of the Brighton Corporation Electri 


| Waggott, Newcastle - upon - Tyne ; 
| Whaley, Birmingham; Robert Charles G. 


| Henry Windibank, Cheimsford, Essex. 


Ralph Stanley 
Williams, 
| Ph.D. (Eng.), B.Sc. (Eng.), Hatfield, Herts; Thomas 


Supply. 

Mr. R. E. Ropins, C.M.G., O.B.E., general manag 
Tanganyika Railways, has been appointed gen 
manager, Kenya and Uganda Railways and Harbour- 


Associate Member.—Charles Ernest Anderson, Whit- 


Wirral, Cheshire ; 


John Ayres, London, N.20; | 


Mr. J. H. Bryax, M.LH.V.E., consumers’ engine: 


by the motor previously mentioned, which is push-| Wijjiam George Bird, M.A., Bristol; Major Thomas | St. Pancras Borough Council Electricity Department 
button controlled, or by a handwheel provided with | Bjashill, B.Sc., R.A.O.C., Nottingham ; Harry Booker, 


micrometer adjustment. Simultaneous locking of the 
cross slide to each column is effected by a crank 
handle, the mechanism being provided with a com- 
pensating device so that equal pressure is applied at 
both points. The lower face of the slides is formed 
with inclined ways along which two heavy arbor 
supports can be adjusted; this traverse is effected 
by rack and pinion mechanism with effective locking 
gear. The cutter spindle driving motor, as will be 
evident from Fig. 1, is situated, together with its 
worm reducing gearbox, on a base attached to the left- 
hand column. 


box provides nine speed changes with a range of from 
15 r.p.m. to 53 r.p.m. Final transmission to the 
spindle is by worm gear, as may be inferred from Fig. 1. 
The spindle is of heat-treated high-tensile steel and 
has a conical head bearing which is adjustable and is 
housed in a dense iron sleeve to give maximum rigidity. 
A lateral movement of 5 in., with micrometer setting, 
is provided. 
air-hardening steel and transmission from the spindle 
to the arbor is through shrouded driving flats. 








CHELTENHAM COLLEGE FUND FOR SONS OF ENGINEERS. 
We are asked to announce that a fund has been 
registered under the War Charities Act, 1940, for educat- 
ing, at Cheltenham College, the sons of engineers who 
lose their lives as a direct result of the war, whether they 
were in the Services or were civilians. Donations should 


The arbor is of forged nickel-chrome | 


M.B.E., Teddington ; Harold William Breeze, Graves- 


jend, Kent; Captain Francis Richard B. Bucknall, 
| Oflag VIs, Germany; William Henry Buxton, Derby ; 
Edmund Percy 8. Cattle, Harrow; Arthur Bertram 
Chappell, London, S.W.1; Melville Alexander K. 
Crosby, B.E., Sale, Cheshire; Frederick Reginald 
Davey, London, W.13; William Glyn Davies, Bir- 
|}mingham; Dipl.-Ing. Edward Erde’lyi, South Farn- 
borough, Hants; Ronald Moulden Farmer, Manchester; 
Cecil Sydney Hellstern, Worthing ; Frederick William 
Hemmings, Coventry; Lieut. (Elec.) Cyril Phillip E. 


Transmission from this gearbox is | Heywood, R.N.V.R., London; Edward Hywel Jones, | 
through a speed-change box with nickel-chrome steel | Liverpool ; Arthur Edward Lake, Birtley, Co. Durham ; | 
gears sliding on six-splined shafts. The speed-change | Maurice Cunliffe Long, Bristol ; 


Sidney Lugg, London, W.C.2 ; Hugh James A. Lynch, 
Widley, near Portsmouth; Joseph James Morrissey, 
Dublin; Reginald Charles Nash, Guildford; Pawet 
Jan Nowacki, D.Sc., Pitlochry, Perthshire; Yngve 
Owergaard, Loughton, Essex; Gilbert Hilton Parr, 
Birmingham ; George Benjamin Patrick, Birmingham ; 
John Richard Phillips, M.A., Sheffield; William John 
Pool, B.Sc. (Eng.), Rugby; John Rigby, Glasgow ; 
Captain Arthur Baldwin Scrase, London, 8.W.1; 


| John William Spalding, Upton, Wirral, Cheshire ; John 


be sent to Field-Marshal Sir John Dill at the registered | 


address of the Fund, The College, Cheltenham, cheques 
being made out to The Cheltenham College Fund for 
Sons of Engineers. 


SALVAGE IN KENYA. 
Control in Kenya is to supply local enterprises with the 
materials they require. To this end, the workshops of 
the Public Works Department are making buckets 
from old cement drums, dust bins from oil drums, and 
charcoal braziers, agricultural implements and tools of 
all kinds from other materials at hand. Nails are being 
manufactured from old fencing wire. Plant for the 
local manufacture of paper, at the Industrial Research 
Laboratory, has also been completed. 


INSTITUTE OF TRAM@®PORT HANDBOOK.—We have 
received a copy of a new edition of the handbook of the | 
Institute of Transport. It contains motes on the history 
and objects of the Institute, and particulars of qualifica- 
tions for membership and examination regulations and 
syllabuses. The principal rules of the reconstituted 
local sections are given and in the section on examina- 
tions it is intimated that certain changes, to be effective 
as from October 1, 1943, are in comtemplation. The 
changes comprise the substitution of modern economic | 
history for languages and mathematics, and of English 
for the essay, in the graduateship examination. In the 
associate-membership examination it is proposed to | 
provide alternative papers in “rights and duties of | 
transport undertakings,” namely, inland carriage and 
overseas carriage, to remodel the syllabus (and probably 
amend the title) of ‘‘ transport finance and accounting,” 
and to omit “ advanced statistics."’ Copies of the hand- 
book may be obtained on application to the Secretary of 
the Institute, 15, Savoy-street, Victoria-embankment, | 
London, W.C.2. 


One of the aims of the.Salvage | 


| Department of Scientific and Industrial Research. 





| Tulip, Manchester ; 
| S.E.12 ; 


James Aaron Wade, London, 


Henry Charles Young, Manchester. 





BOOKS RECEIVED. 


Air Mechanics’ Handbooks. Reference Book of Aircraft 
Wheels, Brakes and Oleo Struts (Including American 
Types). Second edition. By Davip VINE. London: 
Sir Isaac Pitman and Sons, Limited. [Price Is. net.) 

Excess Profits Tax Simplified. A Summary of the Pro- 
visions of the Relevant Finance Acts, Including that of 
1942, with Practical Illustrations. Third edition. By 
H. A. R. J. Wirson. London: H. Foulks Lynch and 
Company, Limited, 16, Coleman-street, E.C.2. [Price 
7s. 6d. net.) 

Catalogue of Lewis's Medical and Scientific Lending 
Library, Including a Classified Index of Subjects, with 
the Names of those Authors who have Treated Upon 
Them. Supplement, 1938 to 1941. London: Lewis's 
Library, 136, Gower-street, W.C.1. [Price 2s. net to 
Subscribers ; 4s. net to others.| ’ 

Siz-Figure Trigonometric Tables and Formule. Dagen- 
ham: Ford Trade School, Ford Motor Company, 
Limited. [Price 1s. 6d.) 

Ministry of Supply. Welding Memorandum No. 9. 
Memorandum on Brazing. London: Advisory Service 
on Welding, Department of the Controller-General of 
Research and Development, Ministry of Supply, 
Berkeley-court, Glentworth-street, N.W.1. [Free.] 

New Zealand. Railways Statement. 
Sempite. Including the Annual Report of the General 
Manager of the Railways. Wellington: The General 
Manager, New Zealand Government Railways. 

Road 
Research Laboratory. Wartime Record Note No. 5. 
Carriageway Designs for Roads other than Public 
Highways. Issued in co-operation with the Ministry of 
War Transport. London: H.M. Stationery Office. 
[Price 6d. net.) 

International Association for Bridge and Structural En- 


gineering. Publications. Sixth volume. 1940/41. 
Ziirich 2, Stockerstrasse 64 : 
und Co. London: Bailey Brothers and Swinfen, 


Limited, 11, Ronalds-road, Highbury, N.5. (Price 


25 Swiss francs.) 


Wing Commander | 


By THE How. R. | 


A. G. Gebr. Leemann | served in the Royal Air Force. 





retiring after completing 40 years’ service with municipa 
undertakings. He is entering the technical section of thx 
Ministry of Works and Planning. 


| Mr. L. V. DuNLop has been elected President of tly 
| Shipbuilding Employers’ Federation for the ensuing yea 
in succession to Mr. H. B. Rosin Rowett. Mr. F. E. 5 
| BEAVAN now becomes the senior vice-president, whik 
| Mr. J. Ramsay Gepsie and Mr. T. Morison have been 
| elected vice-presidents. Mr. F. W. KnNicut has been 
| elected chairman, and Mr. C. W. Moss, vice-chairman 
of the Conference and Works Board. 


Mr. Munco CAMPBELL has been placed in charge of « 
new division of the Ministry of War Transport dealing 
with ship-repairing work. The division will be concerne« 
| with repairs to merchant shipping at overseas ports. 


Two members of the United States staff of Lloyd’. 
| Register of Shipping who have gained considerabk 
| technical experience in electric welding for ship construc 
tion have been brought to this country. They are Mr 
R. B. SHEPHEARD, B.Sc., whose services have been lent 
to the Merchant Shipbuilding Department of the Admir- 
alty as Superintendent of Welding Development (Mer- 
chant Shipping), and Mr. F. C. Cocks, B.Sc., who has 
been appointed Special Surveyor for Welding on th« 
Chief Ship Surveyor’s Staff. 

Mr. OsMOND CATTLIN, M.Inst.C.E., L.R.1.B.A., F.S.1. 
who retired from the office of Borough Engineer and 
Surveyor of Lambeth in 1940, has resigned the position 
of Deputy Director of Bricks for the South Western 
Area and South Wales under the Ministry of Works and 
Planning which he has held for the past 19 months. 
He has joined Mr. W. F. FREEMAN, F.S.I., in private 


practice as Messrs. Freeman and Cattlin, at 162, Ken- 
nington-road, London, 3.E.11. 
MaJorR ALAN Moncrierr, 0.B.E., M.C., has been 


appointed General Manager of the [ronworks Branch of 
Messrs. Newton, Chambers and Company, Limited, 
Thorncliffe, near Sheffield, in succession to Mason W. T. 
KITCHING, now chief engineer of the Appleby-Frodingham 
Works of the United Steel Companies, Limited. MR. 
GeEoRGE GILBERT IBBOTSON, General Works Super- 
intendent of the Ironworks Branch at Thorncliffe, has 
been promoted to the position of Assistant General 
Manager (Works). 


The Minister of War Transport has appointed Mr. 
TOM MACPHERSON to be Regional Port Director for Scot- 
land in succession to Mr. RoBERT LETCH, who, as stated 
on page 248, ante, has been transferred to the North- 
Western Region. Mr. Macpherson will take up his duties 

| towards the end of the month. 

The address of Dr. W. Anporr, 0.B.E., Staff Inspector 
of Engineering, Board of Education, has been changed 
from Alexandra House, Kingsway, W.C.2, to Belgrave- 
square, 8.W.1. 








Tue Lare Mr. R. W. Lea.—lIt is with regret that we 
record the death of Mr. Raymond W. Lea, which occurred 
on November 11 as the result of an accident in London 
in which he gave his life to save that of another. Mr. 
Lea, who was 36 years of age, was acting Piston Controller 
| for the Ministry of Supply. He joined the staff of Messrs. 

Specialloid, Limited, North Finchley, London, N.12, 

in 1931 as engineer representative, having previously 
He subsequently rose to 
| the position of replacement manager of Messrs. Specialloid 
and nine months ago his services were lent to the Ministry 
of Supply. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—-Official details of the merger 
between the Powell Duffryn Associated Collieries, already 
the largest producer ef coals in this area, and Messrs. Cory 
Brothers and Company, Limited, who own a large colliery, | 
coul-exporting and coal-depot business, have been an- 
nouncee in a circular issued by Messrs. Cory Brothers, to 
their business associates during the past week. This 
stated that the ownership of the share capital of Messrs. 

Brothers and Company, Limited, had passed into 
hands of the Powell Duffryn Associated Collieries, 
Limited, and as a result of this change the existing 
directors, Messrs. George Willie, James A. Jenkins, and 
w. A. P. Hoskin, retired from the board, by mutual 
agreement, after more than 50 years of service each. 
The new board comprised Messrs. H. H. Merrett, chair- 
nan, Edmund L. Hanrg, J. C. Gridley, and H. V. Vale. 
rhe circular stated that it was intended to continue the 

tivities of Cory Brothers as a separate entity without 
interruption. The steam-coal market continued to dis- 
play a very firm tone throughout the week. The demand, 
both on home and foreign account, was briskly main- 
tained, but as collieries were already holding sufficient 
mtracts from the priority users to absorb practically 
the whole of their outputs for some time to come, little 
new business could be entertained. A steady interest was 
being shown on the part of foreign buyers, but the only 
coals available for export were the low-grade qualities 
which were in poor demand from the inland trade. Best 
irge descriptions continued to attract a steady attention, 
but with order books well filled for some time ahead 
business was not easy to arrange. Offers of the 
sized descriptions were made only very sparingly for 
lelivery over some months and the tone was firm, while 
strong conditions ruled for the bituminous smalls which 
were very scarce. The best dry steam smalls were well 
engaged, but the inferiors were in little demand and, as 
» rule, weré freely available for early delivery. 


Cory 


the 


new 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Important information has reached 
ocal industrialists respecting the latest Order governing 
the compulsory disclosure of scrap metals, and affecting, 
‘mong other establishments, steelworks, factories, and | 
building and contracting works. They are assured that, 
while the Order necessarily calls for returns in respect of 
machinery and plant which disused or serving no 
immediate purpose, it does not mean that there is any 
intention to take, as scrap, valuable machinery and plant 


is 


| NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Iron and steel works in the North 
Eastern area are very busily employed. There is no 
shortage of raw materials, although consumers some- 
times have difficulty in collecting ample supplies. The 
supply of pig iron is sufficient for all purposes, but con- 
sumers have little or no choice of quality. Maximum 
deliveries of steel semies are required and all categories 
of finished steel are in great and growing demand. 

Cleveland Iron Trade.—The increasing demands for 
foundry pig iron are readily covered as ample supplies 
of Midland brands are reaching consumers in the North 
Eastern area. Forge pig is fairly plentiful. 

Basic Iron.—The heavy output of basic iron does not 
provide any tonnage for the market, the whole of the 
make being retained for use in the producers’ own con- 
suming plants, all of which are actively engaged. 

Hematite.—The continued scarcity of hematite neces- 
sitates severe restrictions in distribution and consider- 
able use of substitutes. Prospects of greater production 
of refined iron are, however, somewhat brighter than 
has been the case for some time. The difficulties in 
connection with the import of hematite ores are expected 
to become rather less pronounced. 

Blast-Furnace Coke.—Ample tonnage of Durham blast- 
furnace coke is available for the many needs of local 
consumers, but sellers have extensive contracts to 
execute and are not anxious to book new orders. 

Manufactured Iron and Steel.—The aggregate output 
of semi-finished and finished iron and steel is extremely 
high, but the demand for materials, particularly steel, are 
increasing and every effort is being made to obtain larger 
outputs. Deliveries of steel semies continue to increase, 
but are still rather below the large requirements of the 
re-rollers. The heavy make of open-hearth steel is only 
sufficient for current needs and the maximum production 
of special and alloy steels is necessary to meet essential 
requirements. Priority attention is given to specifications 
for shipbuilding requisites. The demand for all descrip- 
tions of plates is in excess of supply, though sheet mills 
and re-rolling plants are helping to increase production. 
Colliery owners are buying pit props and roofing materials, 
and all available parcels of miscellaneous steel for railway 
maintenance are readily taken up. 

Scrap.—Merchants are experiencing some difficulty in 
supplying the continued demand for first quality heavy 
grade steel scrap, but are able to deal with their cus- 
tomers’ requirements for other descriptions of iron and 
steel scrap. 








which it is important to preserve for post-war use. This 
information adds: “In particular, the Order does not 
eall for a return of machinery or plant belonging to 
tirms that have closed down under schemes of concen- 
tration approved by the Board of Trade or the Ministry 
of Food, and there is no question of such machinery or 
plant being requisitioned.” News of the decision to 
‘ppoint mechanisation officers in Yorkshire, to help with 
the survey now taking place to determine which collieries 
would be likely to improve their output by the increased 
use of machinery, has been received with interest by 
engineering firms supplying colliery plant and equip- 
ment. Yorkshire collieries are already highly mechanised, 
but it is understood that the purpose of these appoint- 
ments is to explore the possibility of introducing types of 
machines not hitherto used in this county. Additional 
machinery has already been ordered from America, and 
power loaders are being used experimentally. The heavy 
demand for steel plates is an outstanding feature of the 
steel trades. After shipbuilders’ priority demands have 
been complied with, there are large supplementary 
requirements from boilermakers, locomotive and wagon 
builders, etc. The special-steel trades are operating at 
high capacity, and intermediate departments are kept 
well supplied with materials. Control is being extended 
to cover the distribution of hand tools, including carpen- 
ters’, joiners’, and builders’ tools, and cold chisels. 
Fluorspar, obtained for this area from the old leadmining 
districts of Derbyshire, and used for the fluxing of molten 
metals, is also controlled. 

South Yorkshire Coal Trade.—Although progress is 
reported, the Yorkshire coalfield has again failed to hit 
the bonus target for the four weeks ended October 31. 
South Yorkshire reached 98-3 per cent. of the standard | 
tonnage, this being 1 per cent. higher than the figure for 
West Yorkshire. Better returns are anticipated when 
more machinery, now on order, is installed. The inland 
demand is absorbing the bulk of the output of locomotive 
hards and screened steams. When priority needs have 
been met, there is little left for export purposes. Outcrop 
fuel is being supplied to electric power stations to supple- 
ment deliveries of smalls, and there is an increasing 
demand for coke for central-heating purposes. Ample 


supplies of house coal are available to cover deliveries 


NOTES FROM THE NORTH. 


GLaseow, Wednesday. 

Scottish Steel Trade.—Recent developments in the war 
situation have made it imperative that production should 
be maintained on the highest level. The current demands 
cover practically all classes of steel. In some cases the 
output might be considerably higher if a system of 
standardisation were adopted generally, as the frequent 
changing of the rolls hampers production. In spite of 
this, however, the output is highly satisfactory. The 
demand for plates for ships, boilers, locomotives and 
other purposes is urgent and the steelmakers are unable 
to prevent the lengthening of delivery dates. Special 
and alloy steels are being specified in steadily increasing 
quantities. Black-steel sheet makers are well booked and 
their plant is kept running at full capacity. A consider- 
able amount of business is being done in structural sec- 
tions. The following are the current quotations: 
Boiler plates, 171. 12s. 6d. per ton; ship plates, 16/. 3s. 
per ton; sections, 157. 8s. per ton; medium plates, } in. 
and thicker, rolled in sheet mills, 217. 15s. per ton; black 
steel sheets, No. 24 gauge, 22/. 15s. per ton; and gal- 
vanised corrugated sheets, No. 24 Gauge, 261. 2s. 6d. per 
ton, all for home delivery. 

Malleable-Iron Trade.—Fairly healthy conditions are 
general in the malleable-iron trade of the West of Scot- 
land but the plant is quite equal to the current demand 
for bariron. The re-rollers of steel bars are experiencing 
a fair demand and although outputs are good there is 
not much pressure for deliveries and a larger demand 
could easily be met. The raw material position is satis- 
factory as good stocks of semies are now held. Quota- 
tions are as follows :—Crown bars, 151. 12s. 6d. per ton ; 
No. 3 bars, 132. 12s. 6d. per ton; No. 4 bars, 131. 17s.*6d. 
per ton; and re-rolled steel bars, 171. 15s. per ton; all 
for home delivery. 

Scottish Pig-Iron Trade.—No change has taken place 
in the Scottish pig-iron trade. Steelmakers are pressing 
for deliveries of hematite and basic iron and there is also 
a steady demand for foundry grades of iron. To-day’s 
market quotations are as follows :—Hematite, 6/. 18s. 6d. 
per ton, and basic iron, 61. 0s. 6d. per ton, both delivered 
at the steelworks ; foundry iron No. 1, 61. 5s. 6d. per ton, 





within the permitted limits. 





and No. 3, 61. 3s. per ton, both on trucks at makers’ yards. 


NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
5.30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. General Meeting. (i) “‘ Caustic Embrittlement,”’ 
by Messrs. E. W. Colbeck, 8S. H. Smith and L. Powell. 
(ii) “‘ Corrosion of Boiler Tubes,” by Mr. T. H. Turner. 


Southern Branch: Saturday, November 21, 2 p.m., 
Kimbell’s Cafe, Osborne-road, Southsea. Thomas 
Hawksley Lecture, by Lord Dudley Gordon. Yorkshire 


Graduates’ Section; Saturday, November 21, 2.30 p.m., 
The Technical College, Huddersfield. Discussion Even- 
ing. Scottish Branch : Saturday, November 21, 7.15 p.m., 
The Technical College, Dundee. Lecture: ‘ Lubricants 
and Lubrication.” 

INSTITUTION OF ELECTRICAL ENGINEERS.—Measure- 
ments Section: To-night, 5.30 p.m., Savoy-place, Vic- 
toria-embankment, W.C.2. ‘“‘ A Differential Electronic 
Stabiliser for Alternating Voltages and Some Applica- 
tions,”” by Mr. A. Glynne. North Midland Centre: 
Saturday, November 21, 2.30 p.m., Great Northern 
Hotel, Wellington-street, Leeds. “A High-Voltage 
High-Rupturing Capacity Cartridge Fuse and Its Effect 
on Protection Technique,” by Mr. K. Dannenberg and 
Professor W. J. John. Jnstitution: Monday, Novem- 
ber 23, 5.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on “‘ The Elec- 
tronic Control of Industrial and Power Units,” to be 
opened by Mr. 8S. G. King. North-Eastern Centre: Mon- 
day, November 23, 6.15 p.m., Neville Hall, Newcastle- 
upon-Tyne. ‘Some Factors Affecting the Design of 
Alternators for Switchgear Testing,’’ by Mr. V. Easton. 
South Midland Students’ Section: Wednesday, Novem- 
ber 25, 6.30 p.m., James Watt Memorial Institute, 
Birmingham. ‘“ Reactive Power Metering,” by Mr. C. W. 
Westwood. 

JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6 p.m., 
39, Victoria-street, Westminster, S.W.1. “ Appoint- 
ments Department Within the Ministry of Labour and 
National Service,”” by Messrs. E. W. Hoyle and A. C. R. 


” 


Ritchie. riday, November 27, 6 p.m., Chairman’s 
Address : Purchasing and the Purchasing Agent,”’ by 
Mr. N. L. Ablett. . 


INSTITUTE OF TRANSPORT.—-Metropolitan Graduate 
Society: Saturday, November 21, 2.15 p.m., Institution 
of Electrical Engineers, Savoy-place, Victoria-embank- 
ment, W.C.2. ‘“‘ Public Co-operation in Transport,’’ by 
Mr. J. E. Cowderoy. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
November 21, 2.30 p.m., Engineers’ Club, Manchester. 
“ Exhaust Pipe Phenomena,” by Professor G. F. Muck- 
low. 

INSTITUTION OF PRODUCTION ENGINEERS.—London 
Section: Saturday, November 21, 2.30 p.m., Institution 
of Civil Engineers, Great George-street, S.W.1. Dis- 
cussion on “ Problems of Shift Working in a General 
Engineering Factory,” to be opened by Mr. H. W. 
Hobbs. North-Eastern Section: Friday, November 27, 
6.15 p.m., County Hotel, Newcastle-upon-Tyne. Dis- 
cussion on “‘ Care and Maintenance in a Machine Shop.” 
Eastern Counties Section: Friday, November 27, 7 p.m., 
The Museum, High-street, Ipswich. ‘‘ Production Con- 
trol,” by Mr. R. Appleby. Nottingham Section : Saturday, 
November 28, 3 p.m., Victoria Station Hotel, Notting- 
ham. Presidential Address by Sir Ernest Lemon. 

RoyaL Society om ARTS.—Monday, November 23, 
1.45 p.m., John Adam-street, Adelphi, W.C.2. Cantor 
Lecture I. “‘ Thermal Insulation at Medium Tempera- 
tures: the Insulation of Pipes and Structures,”’ by Mr. 
A. C. Pallot. 

BRADFORD ENGINEERING SociETy.—Monday, Novem- 
ber 23, 7.15 p.m., Technical College, Bradford. Charnock 
Night. ‘“‘ The Diesel Engine,’ by Mr. J. G. Jagger. 
INSTITUTION OF CIVIL ENGINEERS.—Road Engineering 
Division: Tuesday, November. 24, 5.30 p.m., Great 
George-street, Westminster, S.W.1. ‘‘ The Construction 
of Bases for Roads and Aerodromes Using Local Aggre- 
gates and Soils,” by Messrs. A. H. D. Markwick and H. 8S. 
Keep. North Western Association: Saturday, Novem- 
ber 28, 2.30 p.m., Engineers’ Club, Manchester. ‘“‘ Foun- 
dation Problems of West Side Elevated Express Highway, 
New York City,” to be presented by Mr. A. C. Dean. 
INSTITUTE OF FUEL.—Thursday, November 26, 2.30 
p.m., Connaught Rooms, Great Queen-street, W.C.2. 
“ The Standardisation of the Critical Air-Blast Test,’’ by 
Drs. D. H. Bangham and G..C. Phillpotts. (To be pre- 
ceded by an informal luncheon at 12.30 p.m.) 
NortTuH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, November 27, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. Andrew Laing Lec- 


ture: “‘ The British Merchant Shipbuilding Programme in 
North America, 1940-42," by Messrs. R. C. Thompson 





and Harry Hunter. 
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of the future were receiving their close consideration, 
and, in any case, the standing of the signatories to 
the present statement’ is such that their views 
cannot be ignored, even apart from the fact that 
most of them, if not all, are already prominently 
identified with the work of the national organisa- 
tions whose interest the committee is to canvass. 

The signatories recognise that some of their 
suggestions are controversial and may give rise to 
fears that they are advocating a compulsory regi- 
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| 
‘THE FUTURE OF INDUSTRY. 


| THE proposals for ‘‘ A National Policy for Indus- 
| try,” which have been circulated by a group of 
| leading industrialists in a pamphlet which we com- 


|mence to reprint on page 415 of this issue, raise 








| many points of interest and some which are likely 
| to arouse considerable controversy ; but the under- 
| lying intentions of the 120 signatories are so clearly 
|admirable, and their positions in British industry 

are so widely and authoritatively representative, 
| that their views deserve close attention by all con- 
| cerned with the form that the structure of British 
| commerce and manufacture is likely to take in the 
| post-war years. The pamphlet is not issued by any 
| organised body representing any particular branch 
| of industry and the signatories are careful to point 
| out that they speak as individuals and not on behalf 
of their respective firms. It is of considerable 
length, and our reprint, although abridged, is too 
long to be completed in this issue. A brief summary 
| of the contents is desirable, therefore, as a prelimin- 
| ary to any discussion of the principles outlined. 

The statement is divided into four sections. The 
first is mainly introductory, reviewing the achieve- 
|ments of industry, indicating the nature of the 
| post-war problems that are likely to confront it, 
and broadly sketching the social and other obliga- 
tions that it must assume, in the opinion of the 
signatories, if these problems are to be satisfactorily 
overcome. Section II, entitled ‘“‘The Existing 
| Structures of Industry,” briefly describes the respec- 
|tive functions of statutory corporations, private 
| businesses, co-operative undertakings, large com- 
| panies and combines, and trade associations and 
| international cartels. These two sections are re- 
| printed in our present issue. The remaining sections 
| deal, respectively, with the general lines on which 
| industry might be reorganised in furtherance of the 
|aims postulated in Section I, and the steps which 

the signatories have taken already, in earnest of 
| their expressed beliefs, to bring their proposals 
‘nearer to fulfilment. The principal of these is the 
| appointment of a committee to examine the sugges- 
|tions in detail and to report on the forms of 
| organisation that would need to be developed in 
|order to carry into practice the general aims set 
| forth. This committee will be instructed to confer 
| with the existing national industrial organisations, 
and the hope is expressed that these bodies will give 
| their active assistance. The wording of this passage 
| suggests that no official assurance of such assistance 
| had been received at the date of publication of the 
| statement ; but some of them have already issued 
| preliminary statements indicating that the problems | 











mentation of industry which might appear to con- 
stitute the establishment and perpetuation in this 
country of some of the least desirable features of the 
totalitarian philosophy. They emphasise, however, 


| that their intentions are the exact opposite. They 


have no desire to see, or assist in, the creation of an 
industrial system *‘ controlled by large and monopo- 
listic corporations, enjoying a considerable measure 
of self-government, and capable, therefore, of 
exploiting the consumer, labour, and the small 
producer.” Their aim is to stress four main prin- 
ciples: namely, that the primary duty of industry 
is to the consumer ; that industry should acknow- 
ledge the partnership of labour, by accepting a 
clear code of performance towards its employees ; 
that special steps should be taken to safeguard the 
interests of small producers; and that the final 
determination of the form of organisation of industry 
must remain with Parliament. They conclude with 
the categorical statement that they “‘ have no desire 
to see any radical change in the constitutional rela- 
tionship between Industry on the one hand and the 
Government and Parliament upon the other.” 

The observation we quote in another connection on 
page 413, that “it is no more possible for a design 
department as such to produce an efficient design 
than for a committee to paint a picture,” has some 
bearing also upon the suggested ‘‘ National Policy,” 
for the committee or group which is responsible for 
it have not entirely succeeded in painting such a 
picture as offers a definite improvement upon that 
presented by pre-war industry—already so tied and 
cross-tied by associations, cartels, agreements and 
restrictive legislation that its primary function of 
producing consumer goods at a price that the 
consumer could and would willingly pay appeared 
to be exercising less and léss influence upon its 
internal organisation. It is a reasonable assumption 
that the main principles of the policy as outlined 
were contributed, in the first place, by not more 
than 10 per cent. of the signatories, and that the 
remainder merely signified their acquiescence ; 
adding, perhaps, a few comments on matters of 
detail, some of which would be incorporated in the 
statement as issued. The actual compilation of the 
statement, however, must have been the work of a 
still smaller percentage of those whose names appear 
as its sponsors ; indeed, it is probable, if the general 
experience of committee work is any guide, that the 
greater part of this task devolved upon one man, 
and that, again, modifications in detail were made 
after the draft had been circulated. There are signs 
of this in certain inconsistencies in the emphasis 
laid upon the several obligations of industry as a 
whole to its employees, to consumers, to its share- 
holders, and to the nation as an entity. 

There was some criticism of this lack of con- 
sistency in the leading article which The Times 
devoted to the statement on November 11; but, 
in fact, the various sections of the community are 
not separate claimants. To a very great extent, 
they are one and the same. The employees of 
industry are the principal consumers of its products, 
in the majority of cases; a fact which is soon per- 
ceived when, for any reason, a long spell of industrial 
depression reduces employment and, therefore, 
purchasing power. If their purchasing power is 
sufficient, most of them can be relied upon to buy, 
because they desire to do so, up to the level of 
comfort and convenience that, it is now suggested, is 
to be regarded as theirs of right. If, however, such 
amenities as an assured minimum standard of 
housing are to be accepted as a primary responsi- 
bility of “‘ industry ’—that is, of their employers— 
they have no legitimate cause for complaint if, as 
seems possible, the immediate result is a reduction 
in the amount of their cash remuneration. In effect, 


they will be receiving their payment partly in cash 
and partly in kind. Unless some alteration is made 





in the law as it now stands, however, it is open to 
question whether employers will be able to reduce 
wages, however justifiable such a reduction might 
be, on the ground that they are providing services 
for their employees, which, hitherto the employees 
have provided for themselves out of their wages ; 
and, certainly, organised labour would never consent 
to such a course. If, on the other hand, money 
wages are not reduced in spite of the extra expendi- 
ture put upon industry in pursuance of the principle 
that its obligations to employees are the first charge 
upon it, the effect must be to bestow upon the 
employees a very considerable increase in money 
wages, for no corresponding increase in the service 
rendered, which has every appearance of that 
persistent anxiety, inflation, in a thin and very 
impermanent disguise. This objection might be 
met, of course by charging the recipients of hous- 
ing and other amenities at such a rate as to make 
these services self-supporting; but municipal 
attempts in that direction do not encourage any 
great hope that this method would be popular. 
Such a large proportion of the population is now 
enjoying the benefits of national and local subsidies 
of various kinds that the public have largely ceased 
to appreciate the real cost of the advantages that 
they enjoy. If, therefore, the employees as a whole 
are to be guaranteed all manner of advantages that, 
in the past, belonged only to those who were willing 
to purchase them out of personal savings or to 
accept them in lieu of some part of their total wage, 
this can be achieved only by a general increase in 


ENGINEE 


| | Although Miss Moholy mentioned newspapers and 
MICROFILMS. gave some of the information quoted above, she 
| THE present Airgraph service for overseas mail is | dealt with other aspects of microfilm utilisativn, 
a development of the work for which what are now | One of these was the copying of books and perioxti- 
|known as microfilms were invented. During the| cals. The Library of Congress of the United Statics 
siege of Paris in the Franco-Prussian war, Dagron, | has been particularly active in this matter and 
|a Paris photographer, on the instructions of the|many rare books and valuable managcripts in 
authorities, reproduced various documents in minia- | British libraries and archives have been made avail- 
| ture size in order that they might be sent out of the | able to students in America in the form of micro 
city by carrier pigeon. This was the first use of | filmcopies. This procedure is capable of great exten 
what has now been revived, again to become a sion and need not be confined to the international! 
valuable tool under war conditions. The microfilm | exchange of information. In this country, fi 
was not altogether neglected before the war, and | instance, rare publications, or sections of them, m 
in recent years has made considerable progress in | be reproduced for use by those who have no acc« 
| various applications, but the scale on which it is| to the originals. Some aspects of this matter w: 
| now used far surpasses anything that was approached dealt with by Mr. E. Lancaster Jones in a furth 
before 1939. The Airgraph service has been made | paper read at the Congress, entitled ** Microfiln 
possible by the technical progress which has taken; in Libraries.” He particularly dealt with th: 
place in the 70 years, or so, since Dagron’s time. subject from the point of view of some of the pure!) 
| His method would hardly have permitted the present | mechanical difficulties involved. The microfiln 
large-scale operations. He made negatives on g'ass, | 8trips are relatively fragile, but if a service of this 
| from which, when dry, the emulsion was removed | kind is developed on any extensive scale they must 
|by means of a mixture containing collodion and | be subjected to handling by the everyday reader 
|castor oil. The film thus obtained was dispatched | The films are read by means of a simple magnifying 
| by pigeon post and on receipt was read by a magni- | apparatus which projects an image on to a screen 


fying apparatus. | set at a convenient angle for reading. The running 


Dagron’s films must have been extremely fragile, | through of the film by turning the manipulating 
but at the same time very light, making them handle requires no special care, but if an extensiv: 
suitable for transport by carrier pigeons. The | 8Tvice is to be provided it will be necessary to 
| present-day aeroplane service will be less exigent allow readers to remove a spool from the apparatus 

|in the matter of weight than a pigeon service, but, | and substitute another. Mr. Lancaster Jones 

|even with it, small size and light weight are clearly | pointed out that “ most readers are used to handling 

















the average productivity of the individual if the important factors determining the number which 
general welfare is not to suffer in the longrun. Such/ may be carried by a single machine. It is stated 
an increase is quite possible if the employees them-| that 4,500 Airgraph letters weigh only 1 Ib. as 
selves are prepared to collaborate whole-heartedly | compared with 1} cwt. for a similar ‘number of 
in procuring it; and by “ employees,” in this con- | ordinary letters. Apart from any question of the 
nection, we do not mean only manual wage-earners, | robustness of the film, the present Airgraph service 
but everyone—including the so-called “rentier| would not have been possible had it not been for 
class ""—who draws remuneration from industry in | the development of special microfilm cameras with 
return for services rendered to it. remarkable rates of output. These owe much to 
It is gratifying to note the insistence, in the| work directed to other fields of application of 
* National Policy ” statement, on the debt that the | microfilms, but an essential feature of all is that 
British public already owes to industry, in the main-| the negatives are made on roll film which can be 
tenance of a standard of living far above the world | easily and rapidly manipulated, in a manner quite 
average or even the average of Europe alone ; and | impossible with Dagron’s prototype. On what scale 
on the necessity that employees shall recognise the| the Airgraph service will survive after the war 
existence of obligations on their part, in return for | it is impossible to say. It was being developed for 
the closer partnership in the direction of industry, | Transatlantic air mail before the war and may be 
which is suggested as a basic condition of this new | expected to take a permanent place in overseas 
industrial order. These are points which have not | communications. The present extensive use by the 
received the attention or the emphasis that they | general public may fall off to some extent as the 
deserve ; and there is another, closely allied with | possibility of sending sealed letters at moderate 
them, to which no reference is made at all—namely, | rates by air, with the certainty of delivery in 
that the many schemes or (more often) vague | reasonable time, is renewed. i. ; 
adumbrations for a wholesale and fundamental It is not only as a means for the rapid reproduction 
revision of the conduct of industrial and most other | of very large numbers of relatively small documents, 
affairs after the war are being put forward in | such as letters and various types of commercial 
response to an agitation which, initially, was almost papers, that the microfilm is taking an important 


wholly artificial. The pre-war structure of society | place in many modern activities. Apart from any | 


may not have been ideal, but it was very far | question of speed of production, its cheapness and 
from being as reprehensibly rotten as it is frequently | small bulk make it attractive for a large number of 
alleged to be ; and before pandering too liberally to | urposes. One of these is the formation of records. 
those who so freely and vociferously condemn it, | [¢ js generally known that some newspapers have 
would-be reformers might well pause to inquire | heen in the habit of producing a small special edition 
whether, in the first place, the condemnation was so | on rag paper entirely from the point of view of 
disinterested as the agitators would like it to appear. | preservation, the wood-pulp paper of the ordinary 
Certain it is that if the old-fashioned exhortation to | edition being a very unsatisfactory material on 
“count your blessings” had been followed as | which to have to rely for permanent records. As 
earnestly as some of the modern prophets of New | accelerated aging tests carried out by the United 
Orders pursue and elaborate their grievances ; if| States Bureau of Standards have shown that the 
the benefits that industry has conferred upon the | durability of modern acetate film is equal to that 
community as a whole had been publicised as! of the best rag paper, many newspapers are now 
energetically as its occasional and often unavoidable | keeping their back-number records on microfilms, 
shortcomings ; if, in short, the preachers of dis-| instead of in the form of special printings on superior 
content had devoted themselves instead to the | paper. The saving in storage space required is 
promotion of a rational contentment—not, be it| enormous. It is mainly in the United States that 
noted, a sheeplike resignation, or acceptance of any newspapers have taken advantage of this develop- 
given standard as the ultimate attainable—the | ment. but in a paper entitled ‘* Microfilm Service 
natural processes of evolution would have had a|in War” read before the 17th Conference of the 
better opportunity to function smoothly, and, prob-| Association of Special Libraries and Information 
ably, would have produced the desired result with | Bureaux, on November 8, Miss Lucia Moholy stated 
at least equal expedition. The primary condition | that all the files of The Times since 1785 had been 
of advancement does not alter from one generation | reproduced in the form.of microfilms. They occupy 





to another. To quote the letter of a recent corres- 85,000 ft. of film. This method of preserving 
pondent to our contemporary, The Motor, “* Any | records has the great advantage that if, in course 
labourer can tell you the age-old undying principles | of time, the films show signs of deterioration they can 
of prosperity : Put a little more into your job than | be copied by the same process as that by which they 
you take out—and I don’t mean money, either.” were made, and the records carried on indefinitely. 





books with reasonable care, but films present 
unfamiliar problems to the majority.” He sug- 
gested that makers of reading machines should 
provide charts of instructions. It is, however, not 
only readers who will have to be educated to the 
| proper care of films; the same thing applies to 
|many librarians. They will have to face many new 
problems, that of storage being an important one. 

The aspect of the whole subject of microfilms 
which is of most direct concern to engineering and 
scientific workers is the copying of periodicals, or 
of selected articles from periodicals. The enormous 
number of technical journals now produced makes it 
| impossible for any individual, or any research organi- 
sation, to see all that may relate to any specifi 
sphere of work and as Dr. S. C. Bradford demon- 
strated, on a statistical basis, in an article in Ener- 
EERING for January 26, 1934, page 85, an important 
proportion of articles bearing on specific branches of 
work appear in periodicals not directly or normally 
dealing with the subjects concerned. It is a great 
convenience to a research department if copies of 
stray articles of this kind, in addition to those appear- 
ing in a more normal way, can be obtained in the 
form of microfilms. Many users are made aware of 
the existence of articles bearing on their special 
| subject by means of the abstract journals of which 
a substantial number are now published in this 
country. In many cases, however, they will have 
no ready access to the original and the possibility 
of obtaining a microfilm copy is a great convenience. 
This is the cheapest form in which they can be 
served, but naturally involves the purchase of a 
reading machine. This, however, should not repre- 
sent an important expense. Most of the machines 
available are of American origin, but when conditions 
| become more favourable, English makers will be in 
a position to add to the comparatively small number 
they have so far produced. 

Articles may be copied by other processes, but 
microfilms have great advantages in small weight 
and postage charges and in their demands on 
storage space. Facilities for obtaining copies of 
articles in this form have been provided by the 
setting up of the Aslib microfilm service, which 
was inaugurated last April with the assistance of 
the Rockefeller Foundation and the Royal Society. 
Miss Moholy stated that since beginning operations 
and up to last month, 150,000 pages of scientific and 
technical journals had been reproduced. It is the 
practice to make three negatives of each page ; two 
of these are sent to America and the third is available 
for making positive prints for distribution in this 
country. These can be supplied to users either in 
micro-form for use in a reading machine or as 
enlargements. Lists of the films which have been 
produced are available. 
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| Museum and other national repositories to fill gaps | itself manifest, and it was imperative to think now 
NOTES. |in their present collections, would certainly have | of the problems which would arise when the war 
| the effect of releasing for salvage large quantities|was over, problems which would present. even 
of industrial records which, in fact, do not justify | greater difficulties than those at present faced. 
the space and care now devoted to their preser-|'The growth of a whole series of trade associations 
'HE section of the ven ar public which | vation. | was an example of the need for collaboration, but 
has been expressing noisy dissatisfaction with their ee , ; , |there should be closer liaison between members 
admirals’ conduct of naval operations off the THE PRODUCTION oF Wak MATERIAL. | of the pr ard and the Government. He urged, 
Solomon Islands, and with the reticence of the cen- In their Eighteenth Report during the present | ;, conclusion, that trade associations should be 
anre regarding the recent action reported to be | Session of Parliament (the 58th since their appoint: | . tive and do more to attract the attention of 
progressing in those waters, will presumably realise, | ™€Mt), the Select Committee on National Expendi- | yombers of Pactiement cad Minit. With a fow 
now that some details are forthcoming, that their | panel revert to a matter of considerable importance colleagues, he would be willing to have conferences 
complaints were hardly justified, at least so far as | *° which a brief reference was made in the Eighth | with representatives of the Association, from time 
the direction of the naval engagement is concerned. | Report, issued in March, 1942 ; namely, the question | to time, to smooth out difficulties. If the Associa- 
An announcement by the United States Navy ry the improvement of the existing arrangements | tion would present the facts, they would endeavour 
Department, issied on November 16, and supple- | for ensuring that fighting service SORTORIIINS | 45 respond. In the subsequent discussion, Mr. D. W. 
mented by a statement by Admiral Nimitz, | #7 formulated with precision and as far as possible | Barrett, chairman of the Clockmakers’ Association, 
commanding the Pacific Fleet, shows that 23 | im advance and are worked into the production | pointed out that the great problem, after the war, 
Japanese ships—warships and transports—were | Programme without delay and with sdequate endian | would not only be to maintain in employment those 
sunk or otherwise destroyed for a loss of two light bar the manufacturers concerned. The inquiry ON | in work at the present time, but to find additional 
cruisers and six destroyers on the American side. which the report is based was concentrated princi- employment for persons demobilised from the 
The Japanese naval losses include a battleship of | pally on the production of tanks, and of tank and | Forces and the Civil Defence Services. In proposing 
the Kongo class, three heavy and two light cruisers, anti-tank guns, and on the relations between the a vote of thanks to Sir Patrick, Mr. Arthur Hughes 
and five destroyers. At least seven other warships | War Office, which formulates the requirements, and referred to certain vital matters with which members 
were damaged, including another battleship of the | the Ministry of Supply, which is charged with the | of the Association should concern themselves, among 
Kongo class. Aircraft appear to have been respon- responsibility of meeting them. They reached three them being education ‘and health questions. In 
sible for some of the enemy losses, but there were | pee Yap _ _ “¥ oe a guy oe seconding the vote of thanks, Mr. Offer suggested 
also close ship-to-ship engagements, the San Fran- | §20U ay Cee oe ee rest on indi- | that the Association should take wider views and 
cisco, flagship of Rear-Admiral D. J. Callaghan, viduals rather than committees. Secondly, they | sim high. 
engaging a Japanese battleship at a range stated | recommended that, in the case of certain important | 
to be no more than 2,000 yards. The Japanese | iistruments. of pre: , pr an ee apap. on AERODROME CONSTRUCTION. 
vessel Was heavily hit, but her fire wrecked the | @* goes wi reed oe ae 5S 8 Oe | f ; y i 
bridge of the American ship, killing Rear-Admiral | functional organisation with one man at the head, | - ore on - yw seman 
Callaghan. Further details of the action will be |i™ the position of a managing director, having * a | ciuadl Gadinenn nonaiinndan’ ff ti tion 
clear and unified responsibility for organising and | Teferred to above, constitutes in effect a rage arg 
| directing all the activities that go to produce the | of a gee pe 5 m this sca h- ty y _ 
THE British Recorps Association. | finished article,” including research, design, experi- | OS, See - ae P 5 ee 
ie _._. |mental work, actual production, and “ progressive dromes. During the present session of Parliament, 
Che tenth annual general meeting of the British | modification and adaptation in the light of practical | !t #8 stated, members of the Committee have visited 
Records Association was held in the Vintners’ experience.” Thirdly, they recommend that, at all 28 aerodromes under construction in Great Britain 
Hall, London, on Tuesday, November 17, the chair | stages, the responsible Government authority should | and Northern Ireland for the Air Ministry, and one 
being taken by Mr. C. T. Flower, C.B., Deputy | maintain “the closest and most confidential rela-| Which was being constructed for the Ministry of 
Keeper of the Public Records (vice-president). A | tions ” with the leading manufacturers (that is, | Aircraft Production. Their principal criticism arises 
message was read from the President, Lord Greene | the “ t” fi f imilar | {rom the fact that in none of these contracts had 
paren rms of groups) and that similar | Cd 
(Master of the Rolls), who was unable to be present. | close contact should be provided for between the | the scheduled completion date been observed. Some 
He expressed the hope that the increasing member-| manufacturers and the Service users. The Com-|0f the delays were attributable to difficult condi- 
ship of the Association would be maintained after | mittee recognise that the responsibility for checking | tions, including bad weather and shortages of labour 
the war, when there was every reason to hope that the ‘ battle-worthiness” of a design, and for |and materials, but the ‘* outstanding cause - —to 
there would be a strong impulse to forward move- | authorising production must rest with the Govern- | ¥5¢ their own term—was the constant alteration of 
ment in all fields of cultural development, including | ment, which must be guided by operational circum. | plans, and delays in the supply of plans and drawings 
that in which the Association was interested. The | stances ; but they quote with approval the opinion | by the Air Ministry. These delays, which occurred 
value of the Association’s work, Lord Greene con-| of an anonymous “ expert of great experience and | with a regularity which is disturbing,” lead to con- 
tinued, had been demonstrated by the extent of its | understanding ” that “the design of any piece of siderably increased costs, examples of which ben 
labours during the past year, especially in the way | equipment, if it is to be anything but mediocre, cited in an appendix to the Report. A previous 
of “tempering with reason the tendency to indis-| must always be entrusted to some one individual, | ®Ppendix gives the standard costs of typical air 


criminate destruction of records in the interests of | an artist with a flair for design It is no| Stations as 970,000/. for a bomber aerodrome, 
. 675,0001. for a fighter aerodrome and 525,000/. for a 


paper salvage.” Though much unnecessary and » ible i : 
regrettable destruction had taken place, it had been ee a aiaen po gg thre a \fighter satellite aerodrome, and 635,000/. for a 
possible to organise safeguarding measures locally, | to paint a picture.” They observe that the post of | service-flying training aerodrome. In the first 
and to save much that, otherwise, would have “managing director,” ‘which they postulate, has | instance cited in the second appendix, however, a 
perished. He expressed the hope that the wider | heen created by the Ministry of Supply in the case | fighter forward aerodrome, originally estimated to 


application of microphotography—which is the | of armoured fighting vehicles, but indicate that this | cost 590,000/., was extended to provide an aircraft 


subject of an article on the opposite page—would | js not the only class of war product for which this | S22nery school and is now being converted to a 
lead to further practical work on this subject which type of organisation is required. bomber operational training unit, with the result 


. 
Tue Sotomon Istanps Batre. ' 





awaited with considerable interest. 


would be of the greatest importance in the future. | that the estimate has been revised to 933,0000. A 
Speaking on the same topic at a subsequent dis-| THe Screntiric INSTRUMENT MANUFACTURERS’ | satellite aerodrome, now undergoing similar con- 
cussion meeting, Mr. Hilary Jenkinson, one of the ASSOCIATION. | version, is estimated to cost 860,000/. instead of the 


honorary secretaries of the Association, said that In the course of an address on “‘ Trade Associa-| original figure of 460,000/., and a corresponding 
too much should not be expected of microfilm | tions” delivered before a well-attended meeting of | conversion in another case is raising the estimate 
reproduction, which required considerable expen-| the Scientific Instrument Manufacturers’ Associa- | from 305,000/. to 743,000/. Still more striking is 
diture of time, and much apparatus and skilled | tion, held under the chairmanship of Mr. F. Wake-| the case of an aerodrome originally designed for a 
staff, if applied to the contents of such a repository | ham, in London, on November 10, Sir Patrick coastal operational unit and converted for’ opera- 
as the Public Record Office, which were numbered | Hannon, M.P., emphasised the vital part which | tional training by lengthening the runways and 
in millions of documents, of diverse types and sizes. | science must play in the reconstruction of the world | rearranging the aircraft dispersal and buildings, 
He referred also, as did other speakers, to the | after the war. He hoped that the scientific instru- | the estimated cost of which has risen from 312,000. 
enormous and growing output of Departmental | ment manufacturers would not be placed in the | to 1,047,8001. The Committee make various recom- 
and other records, and urged the creation of an| same exasperating position as they had been after | mendations, principally .that the Ministry should 
official Inspectorate of Documents, which would | the last war, when the progress which had been | consider more carefully the time required to com- 
have authority to decide which current records| made had been “cast on the scrap heap.” They | plete a contract and should enforce penalty clauses 
should be preserved. This is a problem which has| should be able to retain the experts, the skill of | for failure to complete—which has not been done 
concerned many private firms, as well as the| the workmen, and the research capacity which ‘vas| hitherto; that alterations during construction 
custodians of Government and other official records | at their command at the present time. ‘Trade|should be avoided; that workmen employed on 
and we would suggest that the leading technical | associations, he continued, were becoming more and | aerodrome construction should be encouraged to live 
institutions might consider the formation of a small more an essential part of the national and industrial | on the sites, thus saving time, money and transport ; 
joint committee, to work in conjunction with the | policy ; they must make their contribution to the | that disciplinary action against absentees and other 
existing Council for the Preservation of Business | strength of the nation in the world’s markets and | offenders should be initiated as speedily as possible ; 
Archives, for the purpose of advising engineering | should make a stand on the part they would play )and that men with the necessary technical know- 
firms who are in doubt regarding the possible | in plans for the future. It was in finding continuity | ledge should be stationed at ports and goods stations 
historical value of their drawings, ledgers, etc.| of employment for the people that the influence | to expedite the transport of materials and machinery 
Such a procedure, while enabling the Science! and power of the trade associations must make | to aerodrome sites. 
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structure for the whole fuel and power position of | boilers, the design of which had been developed to 
the country could be worked out. take anything that came along. No one enjoyed 


Mr. E. Bate, chief engineer of the State of Victoria using eng coals, but surely they were equipped to 
Electricity Commission, referred to the author's take them ?. They did not like 1 aed cent. to 3 per 
statement that fuels with a calorific value of less rag i somebody had to capt ad ow of 

> — ‘tor | than 7,000 B.Th.U. to 8,000 B.Th.U. per pound were | ®5"- ith proper arrangements, they should get 

Mr. E. A. MILts thought that the principal factor | ' : ory jo th cd ~~ | a coal with, perhaps, 10 per cent. of ash ; thus they 

ntioned in th thich would lead t of no commercial interest to power generators in ‘ . , ! 
menuoned in the paper which would 1 0 ala i ag . r would avoid throwing away the coal with 25 per 
solution of the coal problem was greater co-operation | Great Britain ; to the figures quoted for the saving - 


with the producers ; in his view, the coal industry | achieved in transport costs by reduction of ash | cent. of ash and get a perfectly suitable coal. 
was just as much a public utility as any other. In 


| (1,600,000/. per annum); and to the influence of| Recently he had been asked to burn middling, 
modern power stations, the plant units were of very | comparatively slight variations in fuel quality on — peeves $e Se -- beautiful coal; yet it had 
large capacity and involved considerable capital | the operation of boiler plants. During the 1914-18 | 23 per cent. of ash. The man with the large boiler 
expenditure. If that capital was to be used to the | W@" when black coal was very scarce in Victoria, | was the man who had to take the coal which was 
fullest possible extent, something must be done to the State Electricity Commission, under the guidance | not perfectly clean. He was fortunate in not being 
f 2 » 8 8 = . ail re ee . | oblige se whactiv cla . ° re were 
see that the stations got the type of coal that they | of Sir John Marsh, decided to use a fuel which the | oblige a r - pe wor — coal } the re \ ere 
wanted. A long-term policy was required, so that author would doubtless regard as thoroughly con-| plenty of other people who must have it—for 
they should not be faced with increases in the price temptible. Its calorific value was about 2,900 example, the metallurgical coke and gas industries. 
of coal. If they did not get the proper type of coal, | B.Th.U. and its average moisture content 65 per| The difficulty in grading, too, seemed to be very 
the stations would suffer, due to low availability, | C¢"t- When the scheme was started, it was errone- | much exaggerated. Thirty years ago, in Germany, 
which substantially increased the maintenance of | °USly supposed that the moisture content was 45) there were nuts 1, 2, 3, 4, 5 or fines ; in this —s 
the plant. The difficulties were not limited to the | Pet cent. ; and engineers would be able to calculate to-day, a nut might be 4 in., or it might be } in. 
plant alone ; the effect on transport was serious, | the difference made by the fact that the actual Mr. P. Scott agreed with the author’s suggestion 
in that more coal had to be transported and more | 
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(Continued from page 394.) 





| moisture content was found to be 65 per cent. | of a Standards Committee ; the standardisation of 


refuse had to be disposed of. 


For a number of years, he had been responsible 
for an annual coal contract of approximately half 


a million tons, supplied with conditions of coh- | 
tract which provided for adjustment in price for | 
any variation in moisture content, volatile matter, | 
A rejection clause was 


ash and calorific value. 
incorporated in the contract as a safeguard agains 


any tendency to increase the percentage of small | 


| Yallourn power station [illustrated on page 419 of | fuels for various uses was very necessary, and the 


| this issue.—Ed. E.] was now burning 3,000,000 tons | setting up of a Committee would serve an important 


of it per annum. 


11,000 tons. 
was out of the question. 


able, might give very different firing results. 


| Station, on a winter day, was rather more than | 
The transport of a fuel of that nature 


The intake of coal into the power | secondary function by revealing certain defects in 


both the supplier and the user of coal. For ex- 
| ample, the colliery owner had to change his outlook 
| from that of dealing with one of Nature's products, 


| 
} 
| 


Fuel from two different parts of that mine, of | of which hescould give no guarantee, to that of 
+ | Which the two analyses were almost indistinguish- | dealing with a product which could be controlled. 
That | The manufacturer of combustion apparatus had only 


This ensured that the coal was | was very important, and efforts were being made to | dealt, so far, with the problems of the combustion 
consistent in quality, so that they were able to | ascertain why the difference existed. The power | of coal in large quantities in a relatively crude 
design the plant to suit the coal, and to obtain | Station was right at the coal mine. Fortunately, | manner, and perhaps, with the exception of pul- 
results comparable with those of the best stations | Nature had provided a river right alongside the | verised fuel, the burning of coal was still to a large 
in the world. The author suggested the elimination | POWe? Station and the mine. .The coal was in one | extent a hit-and-miss matter. The natural develop- 
of all superfluous ash; but there were some coals | €@™, 180 ft. thick, and was practically uniform in ment might be a sub-committee of the Standards 
which, if all the ash were taken away, would not be | quality. The overburden for many years did not | Committee consisting of the user and the manu- 
suitable for burning in existing plants. Mr. Mills | exceed 25 ft. to 30 ft. in thickness, so that the coal | facturer of combustion apparatus, working together 
thought, however, that the suggestion that the | could be mined by dredge-type scrapers. The raw to produce the right type of plant, scientifically 
position should be investigated was sound. The | coal came in at the top of the furnace, entirely designed and operated. Experiments would have 
fact that the adoption of these suggestions would | untreated, and with a moisture content, as stated, | to be carried out, not only on power plant but also 
increase the price of coal was, in his view, a secondary |of 65 per cent. It gravitated down over louvres, | on large-scale plant, and be would appear to be a 
consideration. “ | where the coal acquired sensible heat, and then fell | useful function for the Central Electricity Board 
Mr. J. G. Bennett said that there seemed to be | 0" *© 4” inclined grate, where it was caused as grote oS ee eee wayne ye eo dae — oa 
some misunderstanding about the position of the down the grate by moving bars. During that pro- | plants for experimenting in conjunction with this 
coal industry in regard, first of all, to the operation | pis a ty want hardly any moisture but acquired more | sub-committee. ' : 
of the Coal Mines Act of 1930, and to their respon- sensible heat. Finally, combustion took place on | The commercial aspect shou'd be under the com- 
sibilities for producing a proper product for their | a small grate, on which the rate of combustion was | plete control of the Ministry of Fuel. By the forma- 
consumers. The legislators of 1930 were not con- | extremely high. The whole project had been | tion of the suggested Standards Committee and sub- 
cerned to make things more difficult for the coal | extremely successful. committee, the Ministry would immediately have 
consumer, but with the labour conditions in the| Dr. E. S. Grumell asked what the author meant | Some very valuable assistance on which to base 
coal industry, which could be rectified only if the| by ® “completely cleaned” coal. He considered | their decisions in the future. All existing machinery, 
wages of the miners could be substantially raised, | that the most important point raised in the paper | such as committees of investigation and Central 
The other matter to which he wished to refer was | ¥@S that fine coal dust should be separated out and | Appeal Tribunals, should be disbanded, and all 
the complete elimination of all foreign matter from | dealt with as a separate product. If this could be other committees, apart from a local office of the 
coal. The author had said that the complete removal done, the greater part of the difficulties encountered | Ministry of Fuel and Power in each colliery area, 
of all foreign matter was practicable; but Mr. in burning coal would disappear. If all the fine should also be disbanded. There should be set 
Bennett was not aware of any process by which the material—less, say, than } in. or 4 in.—could be | up in the Ministry a Commercial Advisory Section 
complete removal of all foreign matter from coal |emoved at the collieries and burned in separate | of seller and buyer, and this would draw | te 
could be undertaken economically, though it was | specially-designed plants, as the author suggested, | standard set of conditions and standard specifica- 
possible, by gravity separation, to reduce the ash | it would bring about almost a revolution in the | tions for the purchase and sale of coal. The mem- 
content almost as low as was desired. From the | preparation and utilisation of coal. He was of bers should hold their appointment only from year 
point of view of steam raising, however, there was | Pinion that this was one of the most important | to year, and there should be re-election each year, 


much to be said for another proposal, which he | Steps in the possible reorganisation of the production | both by the collieries and by the users, to ensure 
| that each side was satisfied with its representation. 


coal and dust. 











thought was first put forward by Dr. E. S. Grumell, | 
namely, that the coal industry should aim at | 


making two products; one, a very clean coal, to 
be used for certain processes where very clean coal 
was needed, and the other, an intermediate product. 
One colliery which investigated the possibility of 
such a separation found that, if they attempted to 
make exclusively super-clean coal for sale, they 
would lose about 20 per cent. of their output as 
rejects; on the other hand, if they made two 
grades of coal, one very clean and the other an 
intermediate coal, with perhaps 10 per cent. or 
12 per cent. of ash, the economic picture would be 
much more favourable even than the present policy 


of producing the whole of their coal to a fairly high | 
| experienced, and so far the only solution found was | 


degree of cleaning. The natural outlet for an inter- 
mediate coal seemed to be steam-raising plant. He 


thought that the whole technical position of the | 


electrical industry was based, as far as steam 
generation was concerned, on the achievements 
which enabled these lower-grade coals to be used ; 
and surely it was in that direction that a balanced 


| easy to say ‘* No doubt little difficulties will arise, but- 


side of the coal industry. 

Mr. B. Samuels suggested that the coal question 
was not being regarded in its proper perspective. 
The generating industry, as has been mentioned, 
accounted for rather less than 10 per cent. of the 
British coal consumption ; surely, all efforts should 
be directed to helping the producers to find the best | 
and most economical way of using the whole of the 
coal that was produced. The author had spoken 
of having ** completely cleaned * coal. With chain- 
grate and travelling-grate stokers, coal with 1 per 
cent. to 3 per cent. of ash was not wanted ; the main- | 
tenance on the grates was inevitably heavy. It was 


they can be overcome.” Those difficulties had been | 
one which was totally uneconomic. They did not | 
want to throw away those intermediate products | 
which had about 20 per cent. to 25 per cent. of ash ; | 
but if they were to be consumed, who was most 
likely to be able to use such a product? He sug- 
gested that the power-supply industry had large | 





To fix prices and to allocate coal quotas, and to 
| control the local branch offices of the Ministry of 
Fuel in the various colliery areas, there should be 
set up within the Ministry a Technical Advisory 
Board of colliery owners and users, consisting of 
men who had been technically and adequately 
trained in the getting and burning of coal, and who 
would be the liaison between the Standards Com- 
mittee and the Commercial Advisory Section of 
the Ministry. This Technical Advisory Board would 
also have its representation in the local branch 
offices of the Ministry of Fuel, in order that the loca! 
problems of each area should be properly repre- 
sented to the main Technical Board. These should 
include not only the’ problems of the burning of 
coal, but also ash disposal, grit emission, transport, 
etc. None of these proposals was revolutionary, 
but they would result in practical people, technically 
trained, administering the coal problems of the 
country. 


(To be continued.) 
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NOV. 20, 1942. 


LETTER TO THE EDITOR. 


FIREPROOFING OF TIMBER. 


To THe Eprror or ENGINEERING. 


THE 


Sin,—During these difficult days I do not see 
ENGINEERING so often as I should wish, hence my 
delay in referring to Dr. 8S. F. Barclay’s letter in 
your issue of October 9, on page 295. The letter 
is interesting because it appears to contain a personal 
record of laboratory experiments carried out on 
wood subjected to high temperatures. Very little 
information on research of that character has been 
published in this country, although very good work 
has been done at Princes Risborough. Much more 
work of this character, however, has been done in 
the United States, Sweden and Germany, probably 
because of the very much greater value of the timber 
products of those countries. 
because it carries proof of the extraordinary change 
made in the character and behaviour of wood when 
it is treated by the fire-resisting process which has 
been carried on in such a wholesale way for timber 
used for new construction for the Royal Navy for 
many years. A few examples of its effects may be 
of interest. 

When a mine exploded under a destroyer, flaming 
masses of oil set fire to everything combustible, 
but the fireproofed wood bulkhead and fittings 
resisted the flames so successfully that the crew 
had to deal with localised fires instead of a vast 
conflagration. These fires were all successfully 


dealt with, the vessel was towed to port, repaired | 


and recommissioned. In the case of a large passenger 
ship, a fire raging between decks was stopped by 
similar fireproofed wood fitted in accordance with 
Board of Trade Regulations as a fire-resisting lining 
on a steel bulkhead. The steel bulkhead, and even 
the red-lead paint thereon, were undamaged. All 
the paint on the exposed surface of the fireproofed 
wood was destroyed and the surface blackened. 
The surface of the wood was only slightly charred, 
and the damage to the edges of the boards was not 
serious. 

Research needs to be supplemented by practical 
experience such as the above and by large-scale 
experiments on full sized specimens of structures ; 
such experiments, in fact, have been carried out 
with conspicuous success. 


that untreated wood will readily ignite, burst into 


The letter is important | 


While every household | 
and many incendiary bombs supply ample evidence | 
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also the active support of their Governments. At the 
same time, in this field industry generally has not in 


A NATIONAL POLICY FOR 
INDUSTRY.* | the past appreciated how high a degree of initiative is 


Mopekrn industry has grown up under the system of | required under modern conditions. The days are long 
private enterprise, or, as it is often called, the capitalist past when British industry could sell its products 
system. Its essence is the right enjoyed by all members abroad easily by reason of its initial lead in industrial 
of the community, from the smal] saver to the big | development. Other countries are now highly indus- 
invester, from the small craftsman to the large manu- | trialised, and that process will have been intensified 
facturing combine, to employ or invest their savings or | by the war. We look forward to an orderly and 
property in any business of their choice. Under the | co-operative plan between nations for dealing with 
system of capitalist enterprise industrial production | questions of international trade. 
has made immense strides, as a result of which the| Industry must recognise its social obligations in 
| problem of scarcity resulting from under-production | contributing to the work of physical reconstruction 
has receded. The continuous development of new | which will be necessary after the war. The siting of 
inventions and processes has brought about an immense | works and factories is a matter of public as well as 
|expansion in the quantity and range of industrial | private concern. There can be no return to the hap- 

products, together with a corresponding and progressive | hazard development of earlier days, involving the 
reduction in costs and prices. It is industry which | disfigurement of the countryside, and industrial housing 
principally creates the material basis of the nation’s | conditions which were no credit to the age. New 
standard of living, a standard surpassed or equalled by | industrial developments must conform’to any general 
that of very few other countries. To achieve such | regulations which Parliament may lay down in order 
results demands qualities of imagination, boldness and | to preserve amenities and establish a proper balance 
| resource. Industry under the system of private enter- | between industrial and other areas. Indust ry is entitled 
prise has, in fact, shown these qualities and, through | to ask that the Government should not bring forward 
the work of individual firms, large and small, and, | regulations of this character without regard to the 
latterly, of its representative bodies, has made a great |effects which they may have on costs and prices. 
contribution to the well-being of the community. This | Subject to that, industry itself should recognise the 
fact is all too inadequately recognised. duty of going beyond the bare requirements of authority 

The structure of industry varies with the varying | and doing all in its power to safeguard the social 
technical and commercial needs of different trades. It | amenities of the country. 
has developed in a number of different forms: private It is vitally important that the. financial strength of 
ownership under the personal management of the | industry should be conserved. The profit element 
proprietors or partners; co-operative societies; the | cannot be measured solely from the angle of the divi- 
smal] joint stock company, with the principal director | dends which are distributed. A clear distinction must 
often the principal shareholder ; large companies, and | be drawn between gross profits, part of which industry 
also groupings of companies, with thousands of indi- | must retain for the maintenance and development of 
vidual shareholders and under professional direction | its own efficiency, and distributable profits which 
and management. The tendency of late years, with the | (limited by personal income tax and surtax) are received 
increase in the size of business units, has been to| by the shareholders as income. Before the dividend 
enhance the directors’ and managers’ sense of respon- | stage is reached, industry must be allowed to retain 
sibility to the community; and, although this is perhaps | and place to reserve adequate profits to provide for 
not generally realised, to reduce materially the influence | expansion and improvement. By the creation of 
of personal profit as a leading motive. It is quite | sufficient reserves and the utilisation of these reserves 
untrue to say that industry has followed a general | in-the business new capital is provided, research and 
policy of restricting production in order to enhance | development are financed, stability is maintained and 
profits. The responsibility of those directing industry | fluctuations of trade are provided against, giving some 
is to hold a just balance between the varying interests | assurance of continued employment and prosperity for 
of the public as consumers, the staff and workmen as | staffs and workpeople. The importance of adequate 
employees, and the stockholders as investors, and to | disclosure and publication of the financial results of 
make the highest possible contribution to the well-| industry, both through the accounts of companies, 
being of the nation as a whole. These principles are | corporations, etc., and through classified statistics 
to-day widely recognised and should be universally | collected by the Government, must be stressed. 
accepted. But we are faced now, and still more shall Social Obligations of Industry.—In the Nineteenth 
we be faced after the war, with a whole range of new | Century, many employers resisted the claims of trade 
and formidable problems. Great changes, therefore, | unions to recognition and only reluctantly accepted the 
will have to be made in industry, as elsewhere. It is | principle of collective bargaining; but, even at that 
our conviction that in industry the changes which are | time, British employers were a generation in advance 
to be made, if they are to effect genuine and permanent | of employers in other countries, and for many years 
improvement, must be evolutionary and practical | now trade union recognition and collective bargaining 
Such changes | have been normal practice in British industry. We 





| rather than revolutionary and abstract. 


| must help industry and its several units to reach, and 


flame, undergo combustion (in the ordinary sense . . 
-~ ( > )| maintain, the highest possible degree of efficiency in 


and spread combustion, the experiences and large- ; ee 
: : every branch of its activity. 

scale practical experiments referred to above show | w*, wish to see generally accepted, asa first charge 
plainly that wood treated as required by the Ad- upon industry, a code of obligations towards employees. 
miralty will do none of these things. The large-scale | [t is necessary here to repeat that, if industry is to 
experiments were carried out by competent autho-| meet all its responsibilities—to the nation, to the 
rities and the results recorded by proper scientific | consumer, to the stockholder and to the employee— 
methods. | it can do so only by hard work and efficient performance. 

Dr. Barclay’s letter is suggestive as it indicates |In our belief, it is a necessary condition of achieving 


re a AE |such efficiency that the system of private enterprise 
the need for much wider knowledge of the extra- | should continue. The achievements of British industry 


ordinarily high value of the fireproofing process | have been due, in large measure, to that system. We 
approved by the Admiralty. 
tion of this was provided by a shipyard some time | from our industrial and trading system. It is a deeply 
ago when the waste from fireproofed timber was | engrained characteristic, is certainly not the least of 
sold with other wood remnants without informing | the many incentives to good work and enterprise, and 


A homely illustra- | do not think that the profit motive should be eliminated | 


desire ‘to see the authority of the trade unions 
strengthened within their ranks and increasingly close 
collaboration achieved between them and management. 

We consider that labour in all its grades and sections 
should be brought into closer contact and association 
with the management. This aim can be assisted by 
the general adoption and extension of works councils 
and production committees, already operating success- 
fully in certain industries. The functions of these 
councils and committees would be advisory and con- 
sultative ; they should in no way displace the trade 
unions as the negotiating bodies on questions of wages 
and conditions affecting the whole trade. Nor can 
they relieve the management of the responsibility for 
the conduct of a company’s business. 

Although we realise the impossibility of forecasting 
post-war conditions, we put forward the following aims 





the purchaser of the treatment to which it has been 
subjected. The merchant who bought it had it 
chopped up and sold as firewood, for which purpose 
it was entirely useless. 
pelled to reimburse the merchant for selling wood 
that could not be burnt. 

Architects, civil engineers, builders, surveyors, 
municipal officers and others whose duty it will 
be to rebuild our damaged towns should approach 
this subject in a practical business-like manner, 
rather than as an academic matter. They will find 
it far more appropriate to use fire-resisting timber 
for the protection of steel and concrete columns, 
partitions, and beams, than to use these latter 
materials for the protection of untreated wood from 
damage and destruction by fire. 

Yours faithfully, 
J. H. NARBETH. 


63, Elmbridge-road, 
Gloucester. 
November 12, 1942. 


The shipyard was com-| 


| is common to al] who derive their living from industry | as suggestions for a code of duty towards employees. 
| whatever position they may occupy in the industrial} We would wish the provisions embodied in these 
| sphere. The motives of service and of profit are not suggestions to be a first charge on industry, to the 
| mutually exclusive. extent to which they are matters for industry and not 
Whatever form or structure any particular unit may | for the Government to carry out. : 
take, management should be highly trained, skilled and| (a) Every man and woman entering industry should 
| experienced ; in our view, the general standard of | be afforded the fullest opportunity of rising to positions 
|management in Great Britain can be still further|of greater responsibilities, commensurate with the 
| improved, and every possible step must be taken to | capacity and energy which they show. 
| achieve that end. For a period after the war, the regu- (6) Industry itself should aim at assuring to every 
| lation of many types of imports and exports will be a | able-bodied citizen engaged in industry and prepared 
matter for Government control, and measures such as| to do an honest week’s work such a basic level of 
the licensing system should continue for some time to | wage as would afford a decent standard of life. Every 
regulate the movement of goods and the balance of | opportunity should be given to supplement this mini- 
| payments. It will be necessary for the export interests | mum basic wage by the development of payment by 
|of British industry to secure more organisation and | results, and also by arrangements designed where 
initiative within themselves as well as more effective | practicable to enable the employees to share in the 
Governmental support. In the pre-war era, the indi- | prosperity of their firms. 
vidual firm was constantly at a disadvantage in com- (c) Short-period unemployment can never be wholly 
peting with other countries whose industries were | eliminated. There must, therefore, be provision for 
organised for export and frequently had behind them | unemployment pay at subsistence rates and it must 
be clearly recognised that a man out of work through 
* Reprinted from a pamphlet issued by a group of | no fault of his own is entitled to a subsistence allowance 
British industrialists. Abridged, ‘as of right and not of charity. This must be coupled 























with an obligation to accept alternative employment 
elsewhere under suitable safeguards. Government and 
local authority schemes of work which will have real 
national value can and must be prepared to relieve 
unemployment in periods of trade setbacks. These 
schemes would be confined to * public * work, i.e., new 
roads, water supplies, housing and the like. The equip- 
ment of industry with up-to-date plant and machinery, 
however, is as much in the national interest as public 
works, and industry will be entitled to obtain financial 
assistance for industrial schemes if our view is accepted 
that service to the community must be its first aim. 

(d) Sickness and disability allowances should be such 
as to free the recipient from want when incapacitated 
from these causes. 

(e) Holidays with pay should be established through- 
out industry. 

(f) Reasonable hours of work should be agreed for 
all industrial Workers according to the nature of their 
work and other relevant circumstances. Recent 
experience has demonstrated that, in many industries, 
reduction of long working hours results in increasing 
individual output. 

(g) We are in favour of a scheme of family allowances 
for children up to the school-leaving age. Allowances 
should be at the same rate whether the parents are 
employed or unemployed ; and should be paid through 
a State scheme, to obviate risk of men with families 
being prejudiced in obtaining employment. 


(A) Many industrial firms have, of their own accord, 


established pension schemes for employees. This 
principle should be widely extended, so that contribu- 
tory schemes operated by individual firms may, if 
necessary, supplement State Old Age Pensions. 

(j) An adequate standard of housing for all sections 
of the community is an essential element in social well- 
being. Normally it is our opinion that the housing of 
industrial workers falls into the category of * public 
works”; it may, however, frequently happen that 
there is no adequate housing accommodation adjoining 
an industrial site and that it is not being provided by 
a local authority or by private enterprise. We regard 
it as the ultimate duty of industry to ensure that its 
employees are properly housed on reasonable terms. 

(k) We have left to the end the vital subject of educa- 
tion. We are in favour of the school-leaving age being 


raised to 16, and of part-time compulsory education up | 


to the age of 18. Industry should make its contribu- 
tion by suitably regulating the hours of work of 
juvenile employees. These advances will be ineffective, 
however, unless accompanied by a thorough overhaul 
of the whole educational system and of the methods of 
training youth, with the two main objects of (1) giving 
equal opportunity to all, regardless of circumstances, 
who are prepared to take advantage of it; and (2) 


| of industry. 


ENGINEERING. 


ownership and operation to industry would so injure 
efficiency as to be a national calamity. 
State ownership must not be confused with corpora- 


tions acting under a Statutory Charter or Act of Parlia- | 


ment, as do the Central Electricity Board, the London 
Passenger Transport Board and many local under- 
takings. These undertakings perform services in which 
monopoly can be justified in the general interests of the 
community. Their disadvantage, from the point of 
view of the public interest, lies in the power of these 
corporations to adjust their charges at the expense of 
the consumer to an extent necessary to render them 
self-supporting. 

There are sections of industry which may best be 
conducted through the medium of small businesses. 
The advantages of personal direction and management 
are great. It is a method particularly suited to the 
national character. But, just as traffic is facilitated 
by the rule of the road, so we believe that national 
enterprise as a whole is aided if individualism is suitably 
regulated. It is essential that businesses owned and 
operated by individuals should continue to exist as 
an integral part of industry. Equally they should 
conform to the standards demanded by the social 
conscience of the times. They must be neither handi- 
capped nor favoured in competition with other forms 
of industry, and they should have a voice in all indus- 
trial matters which may affect their interests. 

The co-operative movement owns substantial manu- 
facturing capacity, which forms a distinctive section 
Unlike any other branch of industry, it 
is linked to, and controlled by, the co-operative system 
of retail distribution. Except for this link, the problems 
of the co-operative movement, so far as it is engaged 
in manufacturing operations, do not differ essentially 
from those facing other manufacturing enterprises. 
Accordingly, the co-operative movement must be 
expected to conform to any arrangements which are 
applicable to manufacturing industry, and asa corollary 
it should have a voice in all industrial matters. 

To produce certain types of commodities econo- 
mically, large units are a necessity. In such cases, 
concentration of the available demand into these units 
is imperative if cheap production is to be obtained, not 
only for the benefit of the home consumer, but to enable 
export trade to be maintained and developed in the 
face of competition from like units in other countries. 


| Industrial amalgamations are sometimes charged with 


| either maintaining or raising prices unduly where price | 


abusing the strength of their position by retarding 
enterprise and invention, restricting production and 


| reductions are justified, thus exploiting the consumer 
| instead of using their special efficiency to serve him. 


bringing the youth of the country to a full understand- | 


ing and acceptance of the personal and national duties 
and responsibilities which are the right and obligation 
of every British subject. Industry should give much 
more thought to schemes for industrial and vocational 
education, training and promotion, so that every 


| and profitable working depend on large output. 


This is theoretically possible, but it would, however, 


be checked by public opinion and, in addition, would | 


seldom pay, for in these industries cheap production 
Pro- 
perly administered amalgamations, commanding the 
services of technical, commercial and financial experts 


'and consultants, provide a more effective spur to 


employee with the requisite capacity may be able to | 


fit himself for higher responsibilities. Implicit in any 
such schemes is the counterpart that employees must 
share in a sense of their own responsibility, not only to 
their companies but to the community at large. 
Existing Structures of Industry.—We have already 
stated our belief in the system of private enterprise ; 
it follows that, in our view, State ownership and 


operation is a system which would not succeed if | 


In this country it does not exist 


The 


applied generally. 
to-day in any sphere of productive industry. 


Post Office may be quoted as an example of State | 


ownership and efficient State operation. It is not, 
however, a manufacturing or trading business, but a 
statutory monopoly conducted on non-trading lines. 
The Royal Dockyards and the Royal Ordnance Fac- 
tories may also be quoted, but they also are non-trading 
organisations and enjoy the advantages, if they do 
not have the complete form, of State monopolies. 
State ownership implies management by the Civil 
Service, which was not designed, and is not trained, to 
give the type of service required for the management 
of industry in general. By tradition, experience and 
training it is designed for a wholly different adminis- 
trative purpose. Government control is necessary and 
possible in war-time, when the resources of the country 
are concentrated on a single objective, but we unhesi- 
tatingly take the view that its extension into times of 
peace would be wasteful, clumsy and destructive of 
development and initiative. The management of 
industry needs imagination, initiative, and an urge to 
lead in technical development. It also calls for a 
willingness to accept responsibility and risk, 
ability to give quick decisions and the incentive to 
eliminate waste and achieve low costs of production. 
State ownership with Civil Service control cannot be 
adapted to bring out these qualities. Moreover, there 
could be no effective appeal against inefficiency ; on 
the contrary, there would be the danger of industry 
becoming the plaything of party politics. For these 
reasons our belief is that any great extension of State 


|in the same field, regulating conditions of trade, and | 


| trading, with all that this involves in displacement of | 


| of great benefit to the consumer by using their larger | 
financial resources to pursue an active research and | 
development policy, thus enlarging business both at | 
| home and abroad. They have been able, by reason of | 


efficiency than unchecked competition, which leads 
often to uneconomic investment and production and 
the final closing down of businesses through unprofitable 


labour. In general, industrial amalgamations have not 
taken unfair advantage of their position. When 
based on sound lines and well managed, they have been 


their financial resources and technical efficiency, to 
put on the market a wide range of products in a way 
which could not have been done by small units, and at 
the same time to improve standards of wages and condi- 
tions of service and to facilitate the introduction of 
pensions and other schemes for their workpeople. 
Trade associations play an important part in intro- 
ducing a spirit of co-operation between those engaged 


Nov. 20, 1942. 
| JOHN EDWARDS, CORNISH 
INDUSTRIALIST.* 

By T. R. Harris. 


(Concluded from page 365.) 


Wuewn Boulton commenced his coining press and 
| orders began to come in, he found that while, a few 
| years previously, he had had considerable stocks of 
copper on his hands, he was now in desperate need of 
it and certain persons were endeavouring to keep it 
from him. On September 8, 1791, writing to Wilson 
from Soho, with reference to tough cakes of copper 
he required to complete a large order for coins for a 
foreign power, he intimates that he required 25 tons 
per fortnight and continues: “I have this day wrote 
to Mr. Edwards for some, as I know all he can or vou 
can furnish will not be enough and you two are the 
only persons I can look to.” 

In 1793, a matter arose regarding copper ordered by 

Boulton and Hurd. Boulton writes from London on 
November 19: ‘‘ My share of the copper that you say 
Mr. Edwards has sent to Stourport or Bristol, I wil! 
pay him for the same.”’ The next day, November 2), 
Boulton writes a long letter to Wilson the purpose 
of which was to ‘ask your friendly confidence and 
assistance. [ mean,” he continues, “the present 
unsettled and unpleasant situation I am in with Hur: 
and with Mr. Edwards. As to all the partnership 
concerns with Hurd I have agreed to leave it to referenc: 
and I understand he is writing out a new set of Books 
being unwilling that I should see the old ones. 
I understand that Mr. Edwards sent to him in March 
last and some in June a large quantity of Rolled Copper 
| which he sent as part of his contract with Boulton & 
Hurd and he charged it £8 a ton more than the pric: 
agreed upon (viz. £80). If the rolled copper had been 
delivered before I came last to Cornwall I could hav: 
taken it for Bourdicul [?] but now their coinage is at 
an end and the price of copper fallen it alters th: 
ease... The charge Mr. Hurd brings against me 
which he grounds upon Mr. Edwards report to him | 
declare myself innocent of . . . I foresee that I shal! 
be involved in a Chancery suit with Hurd for positively 
I will not be tricked by him let the consequence be 
what it may and I also foresee that Mr. Edwards wil! 
be involved in a similar suit with Boulton and Hurd 
and you must know how painful it would be to me to 
be a party to any suit against Mr. Edwards I shall fee! 
it like going to war with my own Family or Relations 
And yet what can I do if both parties are obstinate * 
I therefore beg you would do the part of a Christian 
and merit the Blessing reserved for the peace maker by 
taking your horse the Day after you receive this and 
make Mr. Edwards a Visit and try whether you can 
settle any plan to prevent a Lawsuit and close his 
dispute with Boulton and Hurd ... If Mr. Edwards 
insists upon £8 a ton advance I have nothing to say 
but if he will choose to take the copper now lying at 
Stourbridge out of the Hand of Boulton & Hurd (it 
being a house I choose to have as little to do with as 
possible) and will by his written order deliver it to me 
I would halve the difference. I have sent you a copy 
of what I have wrote to Mr. Edwards in order that 
you may the better see how to act.” 

On December 1, he writes again: “ he [Hurd] says 
that he can prove that I countermanded all copper 
orders and contracts with Mr. Edwards. I am sure 
Mr. Edwards will not give any such evidence. Your 
last letter affords me pleasure as it refutes one of Hurd’s 
aspersions and states the thing properly and in such a 
way as I think Just but I think Mr. Edwards should 
| not charge more than £6 a ton for Rolling that thick 
|sheet .. .” On December 10, Boulton writes a lette: 
| offering to take the copper at Stourbridge for 90l. a 
| ton, a copy of which was sent to Wilson. This letter 
| was addressed “To Messrs. Mitchell, Trevenen and 
| Edwards, Hayle Copperhouse,’ and “To Messrs 
Boulton and Hurd of Birmingham.” 


The first reference to Edwards as a mine adventurer 


| eradicating unfair trade practices. Trade associations | jg jn the Boulton and Watt correspondence in a letter 


the | 


ean be operated merely for price maintenance, inci- | directed to “ John Edwards Esq., John Coffee House, 
dentally affording protection to the inefficient or high-| London” and dated July 23, 1777, acknowledging 
cost producer, rather than for the general good. Such | your obliging favour of the 17th inst.” Then, on 
a policy must be unreservedly condemned as running | October 22, 1777, a letter relating to an engine for 
counter to the prime duty of industry, which is to serve | Wheal Union is addressed to John Edwards, Hayle, 
the consuming public, and must not be allowed to| while further communications were dated November | 
find a place in future industrial organisation. and November 18. Then on February 21, 1778, occurs : 

Cartels differ from trade associations in that they | « 7 have sent to you care Wh. Union piston rod 4} [in. 
are international in scope. Where similar products are | giameter and another on speculation 4}. Please open 
manufactured in different countries, these international | them out, dry and grease them in dry place to keep. 
agreements (which necessarily imply that the parties | Shipt by Mr. John James at Bristol on the Joanna 
to them are able to speak for the major share of the | Capn Cundy for Hayle 15th Jany.” Then the letter 
industry concerned) are essential to keep production | from Watt at Chacewater to Boulton in Birmingham. 
equitably allocated between countries and companies, | dated October 16, 1779, quoted by Smiles and Francis 
in tune with the maximum world demand attainable. | pyeyithick, contains interesting matter: “At Wh 


| 


They exercise a stabilising influence against violent | {jpjon account our savings were ordered to be charged 


fluctuations and dislocating shifts of the currents of | 
trade, and thus have an essential part to play in| 
post-war reconstruction. 


(T'o be continued.) 





* Paper presented at a meeting of the Newcomen 


| Society, held at the Iron and Steel Institute, London, 


8.W.1, on Wednesday, October 14, 1942. Abridged. 
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to the interest of Messrs. Edwards and Phillips: but 
when to be paid, God knows!” 

Next follows an account of the entry of Richard 
Trevithick sen. which continues: “‘ Mr. Edwards, I 
thought, seemed staggered though candid. Mr. Phillips 
desired the data that he might calculate it over in his 
own way. Mr. Edwards slipped away, but I found 
afterwards that he was in another room with Capt. 
Gundry ... Soon after, Mr. Edwards called out 
lrevithick to him and Gundry. I heard them very 
ud and waited their return for an hour... The 
point on which Mr. Edwards laid the most stress was 
the comparing with a 777, cylinder as he alleged they 
would not have put in so large an engine, and in this 
there is some reason, as I do not think they believed 
that the engine would be as powerful as it is. Add to 
this the miné barely pays its way .. .” 

It is evident that Edwards was a constant friend of 
the Birmingham firm and did all he could to ensure the 
payment of their dues. The only letter written by 
him that the author has seen, and now preserved at 
Falmouth, is headed “* Hayle Cop. house 15 Jan. 1801 ”’ 
ind deals with an engine at Chacewater. Three bills 
were enclosed, one for 1631. 14s. 6d., another for 101. 


ind a third for 911. 14s. 6d., a total of 2651. 9s. This 
letter was addressed to Wilson and concludes: ** The 


receipt of which be pleased to acknowledge, and accept 
for millions of happy years the wishes of Dear Sir your 
hum. servt. J. Edwards.” 

It is difficult to separate the work of Edwards as a 
merchant from that as a copper smelter, as they art 
closely connected. A further difficulty is to determine 
just when Edwards became the dominating personality 
in the Cornish Copper Company. It is known that by 
1782 he was making agreements with workmen on his 
own; also, from the ledger of Cornish and Company 
that this firm were dealing with John Edwards and 
Company during the same period, while the letters of 
James Watt with reference to the rotative engine were 
all addressed to Edwards. On the other hand, in 1793, 
Boulton writes to “* Mitchell, Trevenen and Edwards.” 
Added to this, in Lord Arundell’s Rent Roll, 1771-72, 
in reference to the canal constructed by the Copper 
Company to enable ships to discharge at a wharf con- 
structed under the Copper works, the rent is charged 
“for a canall there made by James Vivian & Co.” 
Apparently this Vivian was the original managing 
partner, then Edwards took control; but, by the 
seventeen-nineties, although he was still the moving 
spirit, Mitchell and Trevenen had become partners in 
the firm, as is shown by a petition to Parliament. 


The writer has found no further reference to this | 
petition, but it is known that, about this time, Edwards | 


experienced the rivalry in trade of Henry Harvey, the 
son of John Harvey, founder of the famous Hayle 
Foundry. This rivalry was continued after the death 
of Edwards in 1807 and on until 1869, when the com- 
pany, which in 1819 ceased copper smelting and became 
the Copperhouse Foundry and Engine Works, went 
out of business. 
tion as to the magnitude of the company directed by 
Edwards in the early Nineteenth Century. In 1804-05 
the total assessment for Phillack amounted to 4,048I. 
Mitchell, Trevenen and Edwards or the Cornish | 
Copper Company, were assessed for * Stock in Trade | 
at Copperhouse on the Estates of Ventonleague and | 
Trevanack consisting of timber, iron, coals, hemp, | 
pitch, tar, lime, helingstone, bricks with copper manu- 
facture valued at £20,000, charged at 5% £1000. 
Various tenements, lands, etc. assessed £25, £80 and | 
£61 respectively, while Reviere Quay and Penpel | 
Cellars etc. situated on the River of Hayle Rented by | 
the Cornish Copper Company off Lemon and Co. £290 
amounting to £1,456.” | 
The Royal Cornwall Gazette of January 14, 1807, 
contains the following notice: “* Died. On Thursday | 
evening ; at an advanced age (after an indisposition of | 


| 





a few hours only, having travelled that day from | 


Truro to Hayle) John Edwards Esq. a principal partner 
in, and chief manager of, the Copperhouse etc. at 
Hayle, and father of Messrs. John and Joseph Edwards, 
Attornies in Truro.” The Gentleman’s Magazine, 
vol. I, 1807, under “ Obituary, with Anecdotes of 
remarkable persons,” February, 1807, has the follow- 
ing: “ Suddenly, while reading prayers to his family 
at his house at Reviere, aged 76 John Edwards Esq. 
many years acting partner and faithful manager of the 
concerns of that very extensive Copper Company at 
Hayle, co. Cumberland [misprint for Cornwall] carried 
on under the firm of Mitchell, Trevenen and Edwards.” 
A portion of a notice dated April 8, 1807, shows the 
change that took place after Edwards’s death and 
incidentally that the business of the company was not 
confined to Hayle : . the trade and business of 
the Cornish Copper Company, which for many years 
passed has been carried on at Hayle Copperhouse in 
the County of Cornwall and Elsewhere under the name 





The Phillack rate-book gives informa- | 
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LABOUR NOTES. 


On Wednesday and Thursday last week, the Railway 
Staff National Tribunal, sitting in London, heard the 
claims of the two principal railwaymen’s trade unions 
for wage increases. The National Union of Railwaymen 
—whose case was presented by Mr. John Marchbank— 
asked for an all-round increase of 10s. a week. Mr. 
Marchbank submitted that the present rates, including 
war-wages, were inadequate, in view of the increased 
duties imposed by war conditions on ‘all grades of 
railway workers. Half of the staff on whose behalf 
the application was made received, he said, no more 
than 638. 6d. a week. The Associated Society of Loco- 
motive Engineers and Firemen desired advances ranging 
from 4s. to 12s. a week for various locomotive grades. 
| For cleaners, the advance asked for was 6s. a week at 
| the ages of 16 and 17, 5s. a week at 18 and 19, and 
|4s. a week from 20. Speaking in support of the 

A.S.L.E. and F. claim, Mr. W. P. Allen argued that 
| existing rates for junior engine.cleaners were insufficient 
| to meet every day human needs, and that the wages 
| of drivers, motormen, firemen and other grades had 
|not been advanced in relation to the increase in 
| importance of their work. 








Replying for the Railway Executive, Mr. G. L. 
| Darbyshire said that the claim of the N.U.R. for an 
all-round advance of 10s. a week and that of the 
Associated Society for new rates ranging from 10s. 6d. 
a day to 17s. a day for firemen and drivers, would cost 
17,500,0001. The railways’ war-time revenue should 
not be taken, he submitted, as a true measure of their 
ability to meet wage increases, for the war-time returns 
of traffic was wholly abnormal. On behalf of the 


companies, he offered to increase the war wage of | 


| adult male railway staff by 4s. a week, with 10/. a year 
| for salaried staff. These increases were, he said, in 
| keeping with the advances given in other industries. 
| There was no justification for an increase of pay for 
| firemen and drivers, whose work was less onerous now 

than at the time of the national agreement. The 
| tribunal’s decision will be announced later. 





According to the Ministry of Labour and National 
Service, the number of men and boys registered as 
wholly unemployed at October 17 (exclusive of 22,883 
| men who had been classified as unsuitable for ordinary 
| industrial employment) was 60,769 ; and on short time 
or otherwise temporarily suspended from work there 
were 1,357. Unemployed casual workers numbered 
| 2,746. As compared with the position at September 14, 
| the number of wholly unemployed showed a decrease 
of 2,934. The corresponding figures for women and 
girls at October 17 were 35,248 wholly unemployed 
(exclusive of 990 classified as unsuitable for normal 


| full-time employment), 839 temporarily stopped, and | 


121 unemployed casual workers. Of those wholly 
unemployed, 1,013 had been classified as unable for 
good cause to transfer to another area. 








| Leicestershire and the Forest of Dean earned a bonus of 
| 6d. ashift, Shropshire a bonus of 9d. a shift, South Derby- 
shire a bonus of ls. a shift, and Somerset a bonus of 
ls. 6d. a shift. 





In order to provide holidays with pay for all workers 
in the building and civil engineering industries, the 
employers’ federations and the National Federation of 
Building Trades Operatives have set up a body entitled 
the Holidays With Pay (Building and Civil Engineering) 
Company, Limited. Employers are to pay ls. 6d. a 
week in respect of each employee, starting on Feb- 
ruary 1, and from the fund thus raised each worker 
will be entitled to a week’s holiday with pay between 
April 1 and October 31. The new company, which is 
to administer the scheme, will issue cards and sell 
stamps to the employers, who will stamp the cards 
on the first working day of the week. The scheme has 
been embodied in an industrial agreement which can 
be enforced under Defence Regulation 56a,b. At 
present, it applies to the building industry in England 
and Wales and the civil engineering industry in those 
countries and in Scotland. Scottish building-trade 
| employers have been invited to join. 








In October, the total membership of the Amal- 
| gamated Engineering Union increased from 685,177 to 
| 702,129. The number of members who received sick 
benefit increased from 5,446 to 5,773, and the number 
of superannuated members from 13,023 to 13,077. 
The number of members who received donation benefit 
increased from 91 to 133, and the total number of 
unemployed members decreased from 1,029 to 1,015. 





, 

It is stated in the November issue of the Amal- 
gamated Engineering Union’s Journal that the National 
Maritime Board has agreed to the addition of the 
following note to the “ Crews’ Effects—Compensation 
for Loss by Marine Peril,” agreement :—‘“ As a war- 
time measure only, the above agreement shall apply 
with the following modifications in the case of loss of 
effects on or after October 1, 1942: (1) The amount of 
compensation (including that for instruments and 
tools) payable shal] be that which would have been 
payable under the Government scheme had the loss 
been due to enemy action. (2) The references to ‘ fixed 
sum’ and ‘ total loss’ in paragraph 1 are consequently 
suspended.” 


The executive of the Mineworkers’ Federation of 
Great Britain has decided to suggest to the Minister of 
Fuel and Power that the present war wage of 6s. 2d. 
a shift—37s. a week— should be added to the compen- 
sation to injured mineworkers prescribed by law. A 
levy of 4s. a ton on the coal produced would, it is 
estimated, cover the cost. 





| Inthe course of aninteresting study of China’s post-war 
| problems, Dr. H. D. Fong, the Director of Research at 
| the Institute of Economics in the University of Nankai 
at Chungking, says :—‘* China, when the war is over, 





‘ ’ will undoubtedly face a serious shortage of technical 
In October, 27,000 women were placed in part-time | and managerial personnel to carry out her post-war 
employment by the Ministry of Labour and National programme of industrialisation.” ‘ 
Service. How many others found part-time employ- | 
ment is not recorded, because, being uninsured, their | 
engagement would not be made known to the Depart-| “To satisfy the pressing demand for technical and 
ment. An estimate, which does not pretend to be managerial personnel in China’s post-war industrialisa- 
exact, puts the total number of part-time women | tion programme,” Dr. Fong claims, “a large number 
working at 300,000. Increasing help to maintain the | of technicians and managers from foreign countries, 
war effort is also coming from men and women who are | especially the United States, some of whom are already 
doing “ black-coat”’ jobs during the day and come | in active service in China, will be indispensable, if 
forward to do evening or week-end work on munitions. | foreign capital is to be profitably and effectively 
invested in the country. More and more, the import- 
ance of technical co-operation, in addition to economic, 
is being realised in the sphere of international recon- 





Mr. Hudson, Minister of Agriculture, told the 


National Farmers’ Union and the agricultural workers’ 


| decided that minimum wages and hours for all classes 
of agricultural workers are to be fixed by the Central 
Agricultural Wages Board to which the necessary 
powers have been transferred from county wages 
| committees under a Defence Regulation. Women and 
juveniles are included in the new arrangement. The 
change is to continue for so long as the present system 
of nationally-fixed agricultural prices and an assured 
market for agricultural produce operates. 








| Major Lloyd George, Minister of Fuel and Power, 
| stated that the coal output in October was 204,000 tons 
|a week better than in July, and 50,000 tons a week 
| better than in September. The output, however, was 
| still 7,000 tons a week lower than in October last year. 
|The general trend was satisfactory, but much more 


trade unions last week that the Government had | 


| struction.” pron 
A survey carried out in the United States by the 

Work Projects Administration indicated that a little 
over 13,000,000 non-workers were available for full- 
time or half-time jobs in March last. More than one- 
half of the total—7,600,000 persons—stated that they 
were available for full-time employment and could 
take a full-time job for wages if one were available 
within their communities during the succeeding 30 days. 
The remaining 5,700,000 intimated that while they 

|could not take a full-time job, they could take a 

| part-time job of 20 hours or less a week. 

| 


| The potential labour supply, it was stated, consisted 
| of persons 14 years of age or older, who were not in the 
| labour market in March, 1942. The reserve of persons 
| capable of taking full-time jobs consisted of 7,000,000 





of * Mitchell, Trevenen and Edwards’ will henceforth | needed to be done. Durham, North Derbyshire, Lanca- | women and only 600,000 men. More than one-half of 


be carried on under the firm ‘ Mitchell, Trevenen and | shire and Cheshire, Warwickshire, Bristol, and Fife and | the women were in the age range 20-44 years, but very 
Carne’ By the direction of a general meeting of the | Clackmannan exceeded their “target” figures and, | few of the men were. The largest source of full-time 


said Company. Joseph Edwards their solicitor.” 








| qualified for a bonus of 3d. per shift ; Northumberland, 


| workers was that of women classified as housewives. 
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BOILERS—PAST AND PRESENT.* 
By Coronet 8S. J. Taompson, D.S.O. 
(Concluded from page 400). 


Special Types of Boilers.—Considerable progress has 
been made in boiler design over the last 15 years to 


20 years, and there are now a number of specialised | 


types of boilers which can be grouped as follows :— 
(1) Foreed water circulation, such as the La Mont 
and Velox. (2) Forced steam circulation, such as 
the Loeffler. (3) “ Once-through” boilers, such as 
the Benson, Sulzer, and Ramzin. (4) Boilers utilising 
fluids other than water, such as the mercury boiler. 
(5) High-speed revolving boilers, such as the Vorkauf 
and the Huettner turbine boiler. Forced circulation 
boilers have certain advantages over boilers with 
natural circulation, viz. :—(a) Flexibility of shape to 
suit site conditions. (6) Suitability for high pressures 
and temperatures. (c) Quick response to variable load 
conditions. (d) Water circulation is definitely main- 
tained, irrespective of changes in firing conditions. 
(e) Fewer limitations in the arrangement of the heating 
surface to suit the heat transfer requirements. 

The chief characteristic of the La Mont boiler (see 
ENGINEERING, vol. 146, page 414, et seq. (1938)), is 
that positive water circulation is maintained by a 
pump. The flow of circulated water is proportioned by 
orifices so that each tube receives the correct amount 
of water according to its steam-generating capacity. 
This boiler has an extremely wide field of application, 
as it can be used with any system of firing, and can be 
built for any working pressure up to 2,000 Ib. per 
square inch. It is the least unorthodox of any of the 
special boiler types, and one of its chief advantages is 
its flexibility of design and compactness which permit 
large outputs to be obtained in awkward and restricted 
sites. 

Another forced circulation boiler—the Velox steam 
generator (see ENGINEERING, vol. 137, page 469 et seq. 
(1934)) is one of the most interesting of recent boiler 
developments, as both forced circulation and forced 
combustion are used. Combustion under a pres- | 
sure of about 40 lb. per square inch permits ex- 
tremely high combustion chamber ratings, approxi- 
mately three times greater than is possible at atmo- 
spheric pressure. Further, higher rates of heat transfer 
by convection and radiation are obtained by using 
combustion gases under pressure, the resultant high 
gas velocities and densities giving more efficient heat 
transfer. The total effect of high gas velocity and 
pressure combustion is to reduce very considerably the 
overall size of the steam generating plant, which incor- 
porates an exhaust gas turbine driving an air com- | 
pressor to provide the necessary pressure head for 
forced combustion. The Velox steam generator is 
highly efficient, and of extremely low weight and small | 
space requirements, but its application at present is | 
limited to the burning of gaseous and liquid fuels. 

The Loeffler boiler (see ENGrveerrnc, vol. 147, 
page 614 (1939)) is of the forced circulation type 
in which the steam is pumped instead of the water. 
The circulated steam is highly superheated, and is | 
bubbled into the incoming feed water in an evaporator 
drum, where the generation of steam takes place. The 
bulk of the steam produced enters the circuit, while the 
balance is withdrawn for use. Apart from the super- 
heater tubes the remainder of the unit consists of | 
economiser tubes, and the latter form the only portion 
through which water flows. The power required for the | 
pumping of saturated steam is proportional to the 
density of the steam. The scope of this boiler is there- 
fore restricted because, for most favourable conditions, 
it must be operated at high pressures of about 1,900 
lb. per square inch and at a steam temperature of 
about 930 deg. F. 

An essential feature of the “‘ once-through ” boiler 
is the use of one continuous tube, or a group of con- 
tinuous tubes, the feed water entering at one end and 
the superheated steam leaving at the other. There are 
no steam or water drums as in most other boilers. 
One boiler of this type is the Benson (see ENGINEERING, 
vol. 129, page 89 (1930)), which was originally de- | 
signed to operate at the critical pressure of steam 
(3,200 lb. per square inch) at which pressure there 
is no latent heat of evaporation and no difference | 
between the density of the steam and that of the water. 
The use of such a pressure was accompanied by con- 
siderable difficulty, but the boiler can be successfully 
operated at sub-critical pressures by changing the | 
operating cycle, there being than a portion of the circuit 
where latent heat must be added and where ebullition | 
can take place. The position of this conversion zone | 
is important, and in the Benson boiler it is placed in the 
later gas passes where the gas temperatures are low 








* Presidential Address delivered to the Institution of | 
Mechanical Engineers in London, on Friday, October 2 
1942. Abridged. 


| 
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enough to avoid serious overheating of the tubes, and 
in its latest form the boiler operates on a pressure load 


cycle, the pressure varying with the load. 
| Another example of this type of boiler is the Russian 
Ramzin boiler, 


hottest part of the furnace. 


which closely resembles the Benson | 
boiler, except that the conversion zone is placed in the 
On the face of it, one would 


Nov. 20, 


1942 


turned into steam at 375 lb. per square inch pressure, 
This steam, together with the steam developed by the 
water walls in the boiler, is superheated and use«! in 
ordinary turbo-generators or for process work. ‘he 
example just referred to is designed to evaporate 
2,000,000 lb. of mercury vapour per hour, a perform 
| ance which yields 20,000 kW at full load on the mer ary 








expect difficulties to arise from the indeterminate rates | turbine, and in addition provides 460,000 Ib. of stcam 


of heat transfer in the conversion zone where the tubes 
are alternately drowned in water or immersed in steam ; 


but we have no reports of serious difficulty being 


A further example of 
Sulzer type (see 


encountered from this cause. 
the “ once-through”’ boiler is the 


ENGINEERING, vol. 141, page 275 (1936)), which differs 


from the two other examples cited by the introduc- 
tion of an “interceptor” towards the end of the 


evaporator section, designed to intercept and remove 


concentrated soluble solids from the boiler water. 
Thus the Sulzer may be considered a ** once-through ” 
boiler with the addition of equipment for constant 
blow-down. 
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A considerable amount of work has been done in 
recent years in the development of binary cycles, in 


| which fluids other than water are used for the high- 


temperature circuit. “The fluids used include diphenyl, 
diphenol oxide, ete., and while several small industrial | 
installatiqns exist in this country using diphenol oxide, 


mercury alone has found commercial application for | 


units of large capacity, its employment being confined 
to America and Russia. The purpose of the binary 


cycle is to improve the Rankine cycle efficiency. As | 


an example, by using mercury at a working pressure 
of only 140 lb. per square inch the saturation tempera- 
ture of the vapour is 960 deg. F., whereas with steam, 
even at the critical pressure of 3,200 lb. per square 
inch, the saturation temperature is at the very moderate 
level of 706 deg. F. 

In a typical plant, vapour generated in the mercury 
boiler passes to the mercury vapour turbine at pres- 
sures varying in direct proportion to the load. At 
full load the vapour pressure at the boiler is 140 lb. per 
square inch and the temperature is 960 deg. F. The 
mercury vapour passes to a double inlet five-stage 
turbine and exhausts to twin mercury condenser-steam 
boilers. There the vapour is condensed, and is then 
returned to the mercury boiler. In the mercury con- 


‘denser the latent heat is extracted by water, which is 





| per hour from water walls and condenser boilers. 

Several mercury installations exist in America (se 
ENGINEERING, vol. 139, page 351 (1935)). In the 
Kearney Plant, New Jersey, the boiler consists of 
| seven drums fitted with a large number of Field tubes 


| . . *..* . “ 
| which in the United States are termed “ porcupine 





| tubes." These tubes form the main mercury heating 
surface. The special mercury side walls are built of 
|steel tubes embedded in copper and enclosed in 


calorised steel armouring. In addition, mercury liquid 
heaters are fitted, which are, in fact, “ steaming « 

nomisers "’ utilising mercury. The furnace bottom and 
|sides are water cooled for a height of about 15 {ft 
with block covered tubes, while a large convect 

steam superheater is superposed upon the mercury 
| boiler. The elaborate shielding of the mercury wall 
| tubes is necessary because of the difficult heat transfer 
; from gas to mercury. It is claimed that when there 
| is a high demand for process steam the mercury plant 


1 


|is very attractive, for under such conditions the 
mereury cycle can generate twice as much “ by 
| product ” electricity as can a “ straight’ steam cycl 


The Kearney plant boiler contains, however, about 
130 tons of mercury, which, in the absence of greatly 
increased availability, would appear to restrict the 
general application of the mercury cycle. 
| The most revolutionary development of the steam 
| boiler so far projected is the high-speed rotary boiler 
| turbine. In essentials it is a turbine, condenser, and 
| boiler combined in one unit, the whole rotating at 
speeds of 3,000 r.p.m. or more. Information relating 
|to the actual construction and possible commercia! 
| application of these machines is meagre. The names of 
| Vorkauf, Herpen, and Huettner can be associated with 
| the development of this class of boiler, and descriptions 
|of these designs are shown in various British patent 
specifications. Fig. 11, on this page, shows a purely 
diagrammatic arrangement of the Huettner rotary 
| power unit, and may serve to explain its basic operating 
principles. In this design the boiler portion comprises 
jac ylindrical housing a, which revolves with the shaft . 
and has two annular chambers ¢ and d interconnected 
| by openings near the periphery. These chambers 
| contain water and when heat from the combustion 
chamber is applied to the ribbed surfaces, steam is 
generated in the chamber d and passes through nozzles 
to the turbine runner e, which is mounted on, and re- 
volves with, the left-hand shatt f. The exhaust steam 
passes into the revolving condenser section g where it 
is condensed by cooling water, which, in turn, is circu 
lated through an external cooler. The condensate is 
mixed with the cooling water, which enters by the pipe 
h, and the amount required for feed is trapped in the 
revolving ring-shaped groove and forced by centrifugal 
action into the boiler water space chamber c. Surplus 
condensate and cooling water pass to the external 
cooler by way of pipe i. 
In practice, the two annular chambers forming the 
| boiler portion take the form of a number of U-shaped 
tubes, arranged radially around the shaft. In starting 
the unit, it is necessary first to set the housing in motion 
by a stagting motor; heat is then applied from the 
combustion chamber, and evaporation commences. A 
state of pressure balance is established, the pressure 
being determined by the throttling effect of the turbine 
| blading, by the speed, and by the length of the U-tube 
|elements. The centrifugal force resulting from the 
rotation of the unit is used to control the rate of feed 
water supply, and to ensure separation of steam from 
the water. Feed water entering one leg of the revolving 
U-tubes is forced, by difference in centrifugal pressure 
between the water leg and the steam leg, to a position in 
| the tube where the difference in centrifugal pressure is 
balanced by the steam pressure ; the latter, in turn, is 
| determined by the speed and load on the turbine. It is 
evident that the whole machine must of necessity be 
very carefully balanced to suit conditions of load and 
speed. The turbine and shaft revolve in a direction 
opposite to that of the boiler, and the two shafts are 
| intercoupled through reduction gearing, so that the 
turbine shaft revolves faster than tie boiler shaft. 
Control of the power output can only be obtained by 
regulation of the firing rate, and the power output and 
speed cannot be independently adjusted, a factor which 
would appear to restrict the present scope of this 
machine to special applications. It is, however, a most 
interesting attempt to combine both boiler and turbine 
in one unit. 

Standardisation.—Experience over the last few years 
leads me to advocate strongly the standardisation of 
all power station boiler installations. A few stations 
could be selected for research and development of higher 
steam pressures and temperatures, etc. Engineers 
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seem almost to compet« with one another in steam 
pressure, superheat, and ancillary plant, and this has 
nereased the cost of. installation. The capacity of 
steam plants appears to vary considerably, and very 
little attempt is made to use standard units. Ths 
practice necessitates the preparation of a large number 
of special drawings, which work could be curtailed if 
certain standards were generally adopted. I would 
suggest that, say, three or four heat cycles should be 
considered with a view to standardising steam pressures, 
steam temperatures, and feed water and air tempera- 
tures, the sizes of boiler units also being considered as 
far as possible. For example, the four ranges given in 
the appended table might receive considerat on : 





Suggested Standard Conditions for Power Station Boilers. 
| | 
Pressure Steam Feed Water Air 
Class b. per | Temperature,| Temperature.) Temperatir 
sq. in deg. |} deg. F deg. ! 
a) ZO 2°) 
(db) 425 200 
(¢) on S25 SU 
id) a oon me 





When pulverised fuel is adopted instead of mechanical 
stoker firing, the air temperature may be in the region 
of, say, 50) dew. F As regards the capacity of units, 
consideration might be given to 100,000 Ib., 150,000 Ib., 
200,000 Ib. and 250,000 Ib. of steam per hour. 
Industrial and domestic demands for electrical power 
have been increasing yearly and the may 
continue at an even greater rate. This growth of load 
and concentration of demand will undoubtedly neces- 
sitate the adoption of even larger power stations, with 
greater capacities of individual electrical generating 
sets and boilers. The average size of turbo-generator 
now being installed is 30,000 kW, but in the future 
50,000 kW may easily be the average size, and possibly 
100,000 kW im individual generating units. The larger 
sizes of generating sets will bring with them increased 
size of individual boiler units, and this tendency will 
make boiler availability even more important. Boiler 
units with capacities of 300,000 Ib., 350,000 lb., or even 
500,000 lb. per hour may be generally adopted. The 
power which can be generated by hydro-electric- 
stations in Great Britain is relatively minute, and the 
generation of electrical power will probably continue | 
on the present lines by the use of steam-driven turbo- 
generators. The only suitable fuel now generally avail- 
ible in this country, and likely to remain so, for the | 
production of steam, is coal. \ 


increase 
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Availability——There appears to be a tendency to 
embody too many “ frills,’’ increasing the capital cost 
of the plant and the operating engineer’s troubles, 
while at times necessitating the shutting down of the 
complete boiler plant. During that time large capital 
investment is standing idle. At the present time con- 
siderable importance is being attached to securing an 
increase in what is termed “ boiler availability,” even 
at the expense of some of the thermal efficiency of the 
plant. It must be appreciated that, in designing 
boiler plant for very high efficiencies, say 87 per cent. to 
89 per cent. (based on the gross calorific value of the 
fuel) low exit gas temperatures are necessary. From 
such low temperatures corrosion may arise, also 
deposits in the air heaters, which may cause the plant 
to be shut down and may thereby reduce the avail- 
ability period of the boiler plant. 

It thus appears to be more important to install a plant 
in which, by permitting a little lower efficiency, the 
availability period is considerably increased and, the 
cost of maintenance reduced to a minimum. The 
availability of turbo-alternators is much higher than 
that of boiler plant. Six months continuous service 
is generally the maximum bo_ler availability which 
can be maintained at the present time without hand- 
cleaning—some bo.lers do not remain in service more 
than a few weeks—-whereas a generating set will remain 
on the line for periods of twelve months or more. 
Reduced availability can be due to the following main 
reasons :—(a) Deposits on external heating surfaces. 
(6) Conditions arising from the use of unsatisfactory 
water. (c) Leaky joints, particularly with high pres- 
sures. (d) Unsuitable fuels. (e) Inadequate mainten- 
ance staff. 

(a) During the past ten years increasing difficulty has 
been experienced due to the formation of external 
deposits on the heating surfaces of boilers, superheaters, 
economisers, and air heaters. In many instances it is 
impossible to keep units continuously on the line for 
more than three or four weeks without cleaning. So 
serious has this problem become that a Boiler Avail- 
ability Committee has been formed to investigate these 
problems, with particular reference to external dep« Sits 

and corrosion, and to discover means for their elimina- 
tion. This Committee has already recommended, as a 
short term policy, the application of a particular form 
of water lancing which shows promising results in the | 
removal of external deposits, particularly from super- 
heaters. Investigations are still in progress and much 
work, both in the field and in the laboratory, has been 
planned, to be carried out through this Committee. j 

(6) To maintain efficiency and availability, it is 
imperative to keep the boiler heating surfaces clean 





internally. Internal cleanliness depends entirely upon 
the water used, and while the necessity for correct water 
treatment is now recognised by most power station 
engineers as essential, there are still some cases where 
unsuitable water is being used. It is by no means 
uncommon to meet with partially choked tubes, but 
correct water treatment can eliminate this trouble. 
The efficiency of any boiler plant will quickly fall if 
scale is allowed to form on the inside of the boiler tubes ; 
and in these present days of fuel economy it is more 
than ever necessary to prevent this waste of fuel by 
insisting that feed water receives satisfactory treat- 
ment. Efficient de-aeration plant has largely elimin- 
ated internal corrosion, so there is no reason why the 
internal surfaces should not now be kept in perfect 
condition. 

At large power stations skilled chemists should be 
ava.lable to deal with water and other chemical pro- 
blems, but caution is indicated. After a period of 
service under suitable conditions the internal surface 
of a bo ler will develop a protective skin or coating ; 
but during the early days of the boiler’s life the unpro- 
tected steel is susceptible to attack by corrosive ele- 
ments which may occasionally occur in the presence of 
otherwise absolutely pure water. I would advise all 
power station chemists to consider seriously giving 
special attention to new plant, particularly avoiding 
the opening up and exposure of the plant to atmo- 
spheric gases as much as possible during the first year 
of its existence. 

(c) Availability of power station plant can be con- 
siderably reduced by leaky joints. There is sometimes 
a tendency to ignore the pipework, or to fail to give 
sufficient attention to the questions of pipework design. 
Consideration of flexibility, anchorages, and the avoid- 
ance of strain resulting from expansion in steam and 
feed piping is of extreme importance, and warrants 
ever increasing attention. These questions become 
more important as working pressures and temperatures 
increase, and in my opinion boiler house pipework 
should now receive most earnest attention on matters 
relating to design, so as to remove all danger of trouble 
with leaky joints, etc. A considerable amount of 
valuable research work has already been done by the 


| Pipe Flanges Research Committee of this Institution, 


and the final report is awaited with considerable 
interest, though it is feared that the completion of the 
work may not be possible until after the war. 

(d) Deposits on external heating surfaces have been 


‘aggravated by the inferior coal now being delivered to 


power stations. With the lower grades of fuel, less 
heat units per ton are being transported from the pits, 
a state of affairs which involves unnecessary additional 





420 


transport. This adds many extra trucks to every train 

load, these extra trucks representing the higher per 

centage of ash and water content in the inferior fuels. 
Moreover, the poor fuel increases the maintenance 
costs and puts additional load and cost on the coal and 
ash handling plants at the power station itself. The 
extra ash has to be disposed of, which again means 
additional transport and extra The use of 
certain inferior types of fuel on boilers which have been | 
designed for normal types of fuel, usually means that 

the output of each boiler is reduced, in some cases by 
as much as 25 per cent. to 30 per cent. below normal. 
Chis often results in four boilers having to be in opera- 
tion when burning inferior fuel to give the output 
which, with a good coal, could have been obtained 
with three boilers. 

\ number of people connected with power stations | 
feel that more consideration should be given to the 
production and transportation of better and cleaner 
fuels from the mines to the power stations which, in 
my opinion, are the most important consumers of fuel 
in the country. Fig. 12, page 418, clearly indicates, in 
addition to the transport and handling of the ash, | 
how the fuel quality affects the number of heat units 
obtained per pound of coal, and shows the loss of power 
generated per ton of inferior coa) used. In this graph 
the gross calorific value of the dry coal is taken as | 
14.700 B.Th.U. per pound, and the moisture content 
as 10 per cent, 

The time has now been reached when coals should 
be nationally classified with regard to size, volat.le 
matter, and ash content. The different grades of s‘ze 
(peas, beans, etc.) can vary in different parts of the 
country. If a standard classification could be adopted, 
boilermakers would then be more able to design plants 
which would be suitable for the particular class of coal 
to be burnt. No bo'ler can be designed to burn all the | 
varying types of fuel now available. Boilers designed 
for bituminous fuel are not at all suitable for anthracite | 
fuel. Combustion chambers and the setting of mech- | 
anical stokers are very different, according te the class 
of fuel burned. I think it is of particular interest to 
mention the water-tube boilers with special furnaces to 
burn brown coal, which are installed at the Yallourn 
Power Station, Victoria, Australia. This fuel has a 
very high moisture content, varying between 50 per | 
cent. and 65 per cent.; the calorific value of th 
brown coal as mined, assuming 60 per cent. moisture, | 
is about 4,700 B.Th.U. per pound. Fig. 13, page 419, | 
shows the winning of this fuel, which is obtained by | 
open-cut workings; the power station is seen in the 
background. To burn this fuel satisfactorily, a special 
furnace setting is necessary. A large proportion of th 
moisture is dried out by a “ drier chamber,” in which 
a portion of the hot gases circulate. This is an example 
of taking the plant to the fuel, instead of the almost 
universal practice of transporting the fuel to the boiler 
plant. 

(e) It would appear that too little attention has been | 
given to the necessity for a suitable and efficient main 
tenance staff in the boiler house, for it is in the boiler | 
house that the greatest saving can be made. In many 
cases a considerable amount of money is spent on 
instruments, which afterwards do not receive the 
necessary maintenance to obtain from them their full 
value. In addition to instruments, there are many 
other parts of the plant requiring proper maintenance | 
in order to secure availability. | 

In this address I have discussed the development of 
boilers in this country, and certain types and develop 
ments originating abroad. In this connection, I would 
acknowledge the debt we owe to the researches and 
developments which have taken place in America, 
particularly in regard to large and _ high-pressure 
boilers. We have benefited by the open way in which 
Americans are willing to discuss their difficulties, in 
particular with reference to the operation of plant 
There no doubt that open and frank discussion 
among interested people assists very much in solving 
difficulties as they arise, and I am pleased to see an 
inereasing tendency to adopt this practice in this 
country. The facilities of this Institution are always 
available for the discussion of such matters, and no 
papers are more welcome than those which deal with 
the difficulties which engineers must experience, in any 
branch of their profession, in introducing new develop 
ments. 
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L&aD-AcID ACCUMULATORS.—The Board of Trade 
has announced that applications by members of the 
Accumulator Manufacturers’ Export Group for licences 


to export lead-acid accumulators and plates for these 
accumulators should henceforth be sent to the Group, at 
66, Victoria-street, London, S.W.1 Non-members of 
the Group, however, should continue to send their appli- 
cations to the Export Licensing Department, Inveresk 
House, 346, Strand, London, W.C.2. They should state, 
on the application form, the name of the manufacturer. 
all « the of the lead content must 
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|} and J. E. Conacher, of London. 


| being supported by roller bearings 22. 


ENGINEERING. 


** ENGINEERING’? ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawings 


is stated in each case; where none is mentioned, the 
Specification is not illustrated. 


Where 
Names, etc., 


inventions are communicated from abroad, the 
of the Communicators are given in italics. 





Nov. 20, 1942. 


disengaged, while the brake-operating shaft 35 is rotat 


in the same direction until the roller engages the hollow 


|}in the cam profile 47 and thus holds the brake in the 
fully released position. The mounting of the rope drwns 
on the extended boss of the cover, besides avoiding 
danger of misalignment, relieves the winch-driving ift 


Copies of Specifications may be obtained at the Patent | 


Office Sales Branch, 25, Southampton Buildings, 
Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word ** Sealed " is appended. 

iny person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 


Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


LIFTING AND HAULING APPLIANCES. 


545,725. Winch. Blaw-Knox Limited, of London, 
(3 Figs.) December 15, 


| 1941.—-The winch is of the power-driven kind, such as are 
mounted on tractors to operate angledozers, bulldozers, 
and scrapers, the winch being driven from the power 


take-off shaft on the tractor. The winch is driven through 
a worm engaging a worm wheel 12. A flange on the 
winch casing is bolted to the back of the tractor. and to 
the casing which houses the reduction gear is secured 
an extended 8 in which the drive shaft 13 can 
rotate freely, the weight of the shaft and the worm wheel 
The boss 8 has 


boss 


a multiple-start thread, and engages a nut 21, on which 
are mounted the roller bearings carrying the rope drum 23, 




















The external part 24 of the cone clutch is cast integrally 
with the rope drum while the internal part 25 is splined 
on the drive shaft and is adjusted by a nut on the end 
of the shaft. The clutch release spring 30 can 
freely, its thrust being transmitted to the rope 
throvgh a washer and thrust bearing. An annulus 19 
which locates the roller bearings 29 as a 
housing for this thrust bearing and an oil seal 33. At the 
other end of the drum 23 another seal is provided, and 
the drum. on assembly, is packed with grease to lubricate 
the roller bearings and the screw thread on the 8. 
The brake consists of a shaft 35 on which a lever 39 is 
locked, the lever links to a brake 
band 40, which, in turn. is anchored to the casing 16 by 
links. <A spring 43 tends to hold the brake in engagement 
and is adjusted by means of a nut 44. A two-part cam 
47, 48 (Fig. 2) is clamped on the nut 21. the part 47 of 
the contact with a roller on the brake- 
operating arm 52, loosening the bolt 37, rotating the 
brake-operating lever 39 in the desired direction, and 
re-tightening the bolt 37. To engage the clutch. the 
lever 36 rotates the cam 47, 48 so that the drum and 
external clutch member 24 are moved into the operative 
The lever 36 and cam 47, 48 are shown in the 
neutral position with the clutch disengaged and the 
brake applied. When the lever 36 moved in the 
direction indicated by the arrow C in Fig. 2 it engages 
the clutch and disengages the brakes. 
lever in the direction of the arrow I) leaves the clutch 


drum 
also serves 
9: 


boss 


being connected by 


cam being in 


position. 


is 








rotate | 


Movement of the | 


of any bending stress and the winch can be made Jighte, 
and more compact. The line of pull of the ropes is « 
slightly above the centre line of the power take-off sh 
so that the moment exerted by the ropes tending to lit 


| the front of the tracteu® is greatly reduced, resulting j 


| of Cowley. 


| Verse grooves 


more even pressure of the tracks on the ground and | 
track slip. (4ccepted June 9, 1942.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


546,060. Tool-Holder. Pressed Steel Company, Limited 
of Cowley, K. J. B. Wolfe, of Oxford, and W. G. Caesar, 
(2 Figs.) February 18, 1941.—The invent 
is a holder for and other hard al 
tools, such as are used for machining hardened stece! 
The tool holder is a heavy rectangular bar 11 with o 
nose 12 from which a lip 13 projects in the directioy 
towards the work. A hole is drilled through the nos 
to take the tool bit and an open-sided recess 16 is formed 
in the.lip 13 as a continuation of the hole through the 
nose. The tool bit is passed through the hole and is 


tungsten-carbide 








(5 +6.060) 








clamped by a clamping screw 17 so that the two surfaces 
of the cutting end of the tool bit opposite the cutting 
the walls of the 
lip, and the end and upper surfaces of the tool bit whi 

meet at the cutting edge form of the 
respective surfaces of the lip. The whole of the cutting 
end of the tool bit is thus effectively supported when at 
work. The tool bit can be reground without removing 
it from the holder. When the of the holder has 
been ground to its minimun useful size, it is built up 


edge seat snugly against recess in th« 


continuations 


nose 


to its original size by are welding. The faces of the too 
bit and tool bar can then be redressed tece pte 
June 25, 1942.) 

MISCELLANEOUS. 


545,664. Concrete-Smoothing Machine. Stothert and 
Pitt, Limited, of Bath, and R. B. Pitt, of Bath. (4 Figs 
December 5, 1940.—-The invention is a vibratory smooth 
ing machine which the of the 
concrete and has a vibratory smoothing beam shaped so 
that the leading edge is higher than the trailing edg 
The working face of the smoothing beam has two tran 
2, 3 which extend completely along the 

Through the thickness 


travels along surface 


beam from one end to the Other. 








Fig. . J 


_ 
+ . x 
(348. @04) Ld 


of the beam are formed passages 4 along the lines of th« 
grooves, each passage 4 opening into one of the grooves 
The length of each passage is large compared with its 
width and also with the distance between the ends of 
adjacent passages. The passages forward from 
the smoothing surface towards the leading part of the 
beam. When the beam is in use, air released from the 
surface being smoothed can enter the grooves along th 
whole length of the beam and escape through tlh 
passages 4. The beam is welded to the lower edges 0 
parallel side plates 6, 7 hung from an angle frame 8 which 
is slung from the machine by which it is vibrated to effect 
(Accepted June 8, 1942.) 











slope 


smoothing. 




















NOV. 27, 1942. 


DETERMINING COUNTER- 
BALANCING EFFECTS BY 
RAIL - STRESS MEASURE- 
’ MENTS. 
(Concluded from page 383.) 


Tue dynamic stress results given in Figs. 34 to| lishment of 30,000 lb. per square inch as the maxi-| stresses at high speeds 
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of the driving wheels in inches ;* and to restrict well with the observation points, the latter tending 
the speed of operation of the particular class of | to be excessive only in the cases of the main driving 
locomotive concerned within such a limit that (a) the wheels of engines No. 2597 and No. 2565. For the 
stress in the centre of the base of the rail, computed | latter, Fig. 39 clearly indicates that a reduction of 
|in the above manner, shall not exceed 30,000 Ib. | the balance weight on the main drivers would be 
| per square inch, and (b) the maximum calculated advantageous; while, as regards No. 2597, the 
| dynamic augment on any one wheel shall not exceed | comparison between Figs, 38 and 40 affords a par- 
| 50 per cent. of the nominal wheel load. The estab- | ticularly good example of the reduction in measured 
, associated with the re- 





37, on this page, are of special interest in that they| mum permissible computed stress is based on a| balancing of the J-S class of locomotives. The 
show, by contrast with most of the results for the | safety factor of 2 applied to the average valye of | benefits of such reduction, not only in stress but 
four Mikado engines, measured stresses at high | 60,000 lb. per square inch assigned to the Soe |e in dynamic augment, which influences the 


speeds which are less scattered and more closely in | limit of rail steel. The most important considera- 


performance of the locomotive, permit the con- 


agreement with the calculated stresses. Despite the | tions underlying the factor of safety are : (1) lateral | clusion that engines of this class having modified 
fact that the tests on engine No. 602 were made with- | bending of the rail; (2) eccentric loading of the | balancing may be operated without likelihood of 
out track shims, the stresses measured at 90 m.p.h. | rail ; (3) temperature stresses ; (4) excess loading of | damage to 100-lb. per yard rails at speeds as high as 
are nowhere excessive: indeed, they are very | one rail on curves ; (5) reduced strength of rail by | the engines are capable of attaining. 


moderate for all wheels but the left-hand main driver. | wear, particularly on curves ; (6) local weakness or | 


The speeds, for each of the tested locomotives, 


Effects of extraneous forces, too, while discernible in | imperfect support of sleeper or track ; (7) out-of- | at which either (a) the calculated stress in the base 
LOCOMOTIVE 602 
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|of 100-lb. per yard RA-A rail reaches 30,000 lb. 
| per square inch ; or (6) the dynamic augment attains 
| 50 per cent. of the nominal wheel load, are shown in 
| Table XV. 

| TABLE XV.—Limiting Speeds of Locomotives Tested. 














Limiting Speed (m.p.h.) due to : 
E = 
_ | Engine Class. gp re 
ynamic 
Rail Stress. | Mouuk 
| 
| 2597 J-8 61 53 
2565 J-A 83 62 
2517 J-8 (rebalanced) 84 | 81 
2513 J-A 80 59 
602 | E-3 (rebalanced) 95 91 








It is concluded in the report that the stress 
measurements have substantially verified the values 
| quoted in Table XV; and that, for all but main 
| driving wheels, the measured rail stresses are 
| generally in good agreement with those calculated 
|from the nominal wheel loads and counterbalance 
| data. It seems worth while to observe, however, 
| that misleading conclusions might easily be drawn 
from measurements of rail stresses under engines 
| travelling at low speeds. As a rule, the latter 
| have been shown to be less than those computed 
| for the static condition, sometimes to a considerable 
extent that might inspire a false sense of security 
in the unwary, whereas the maximum rail stresses 
| measured at high speeds have commonly exceeded 
| those calculated. 
| In this connection, emphasis may again be 
| directed to the indications at high speeds of dis- 
|turbing forces, additional to the counterbalance 
| forces and ascribable to the vertical component of 
| the inertia of the reciprocating parts and the steam 
load on the pistons, due to the angularity of the 
connecting rods. The possibilities must not be 
overlooked of compensating for these excessive 
effects on the main drivers by distributing the 
| balance for reciprocating masses so that only a 
| relatively small proportion is taken on the main 
| drivers, the remainder being divided among the 
| other coupled wheels each of which gets a greater 
share than the main driver. Thus,* in the case of 
‘some new and very powerful 4-8-4 locomotives 
recently placed in service on the Chicago, Mil- 
| waukee, St. Paul and Pacific Railway, the total 
| weight of reciprocating parts on each side is 2,309 lb., 


the 90-m.p.h. tests, are far less marked than is com-| round wheels or skid flats; and (8) calculated | of which 1,739 Ib. is left unbalanced. The remain- 


monly the case at lower speeds with the Mikados. As | stresses in the rail head are 18 per cent. to 20 


Pet | ing 570 Ib. balance is distributed: 120 Ib. in the 


bearing on these comparisons, however, it is legiti- | cent. greater than those in the base. Somewhat un- : iving “or f 
mate to remark that, at the maximum speed | expectedly, the report does not include in this | main Sine — “palmate igpseaioet 


attained by a Mikado engine during the tests— 


list the occasional high loading that may occur 


As a final conclusion, it appears that the balancing 


80 m.p.h. by No. 2565—its 62-in. driving wheels as the result of wheel impacts due to rail crossings of the C. & N.W. Railway's J-A class engines could 


were rotating at 7-1 revolutions per second ; where- | and rail joints. 
as the 75-in. drivers of the Pacific, No. 602, at | 


be improved by reducing the baJance in the main 


For each of the engines tested, the speed-stress | driver in accordance with that company’s current 


90 m.p.h., revolved at only 6-7 revolutions per | relationships calculated in the manner previously | tice of providing rotating balance for only 


second. 
recorded for No. 602 reflect the good effects of the | 42, on page 422. On each graph, for comparison, 
weight reduction and rebalance to which this engine | plotted the maximum rail stresses, measuretl 
had been subjected prior to the tests. 


} 


Nevertheless, the generally low stresses | described above are shown by the curves Figs, 38 to | seven-eighths, instead of the full scale weight, of 


+. | the big end of the main connecting rod. This 
for | modified method was, in fact, adopted with beneficial 


_each coupled-wheel position, obtained on any one | Loults for engines Nos. 2517 and 602. It is evident, 


It has been the practice on the Chicago and North | run. The main value of the comparison lies in its i 
Western Railway to calculate the rail stress due| indication of the degree of confidence with which eee penne wee nthe rarer ome ge “rye 


to nominal wheel load and spacing plus dynamic | calculated rail stresses may be accepted. Regard 


|be operated at speeds up to 90 m.p.h. without 


augment from the over-balance in the balance|as a whole, the formulated curve accords fairly | jikelihood of damage to flat-bottomed rails weigh- 








weight ; to increase the figures so derived by a speed 


* For example, for a 66-in. diameter wheel at 


factor amounting, as a percentage, to 33 times the m.p-h., the calculated stress due to static wheel load plus | 
speed in miles per hour divided by the diameter ' dynamic augment would be increased by 50 per cent. 


100 | ing 100 lb. or more per yard. 





|* Sep The Railway Gazette, June 28, 1940, page 883. 
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LITERATURE. 


Boiler Plant Technology. By 


E. Gorpon BARBER. London: 
Sons, Limited. [Price 5s. net.) 


Now that wastefulness in the use of fuel has become 


R. L. BatTiLey 
Sir Isaac Pitman and 


and 


a matter of national concern instead of the private | 


affair of the individual who had to pay the bill, no 
book that may assist in promoting more effic’ent 
boiler management can be regarded as superfluous, 
extensive as the literature on the subject already is. 
This latest work of the kind is stated in the preface 
to be the outcome of the collaboration of an engineer 
and a chemist, though it might be inferred from the 
nature of the contents that the chemist was the 
more active: partner. Broadly speaking, the first 
half of the book deals with the principles of combus- 
tion, fuel analysis and boiler testing, while the other 
half i¢ concerned with the analysis and treatment of 
feed-water. Short chapters of a general nature on 
refractories and flue-gas washing do not affect its 
main character. Methods of coal measurement are 
disposed of in a few paragraphs, and it may be men- 
tioned. that the Venturi meter is recommended for 
measuring boiler feed without a word of warning 
as to its serious inaccuracy when used in connection 
with reciprocating feed-pumps. 

As regards all calculations relating to combustion 
matters, flue-gas composition, etc., it may be sug- 
gested that, since the publication by Messrs. Babcock 
and Wilcox of A. D. Pratt’s masterly handbook on 
The Principles of Combustion in the Steam Boiler 


(For Description, see Page 421.) 
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heat carried away by the moisture in the flue-gases, 
in the absence of an ultimate analysis of the fuel, 
the reader is advised to calculate the hydrogen 


content from the proximate analysis by means of an | 


Furnace, there has been really nothing left for subse- | empirical formula, and then to compute the loss 


quent writers to add to the subject. 


The present | from that. 


The authors had evidently overlooked 






authors, however, introduce a variation by basing | the simple and accurate method, described in| 


their arguments on the “‘ mol ” 


or pound. molecule | ENGINEERING, 


152, page 54 (1941), 


vol. 


instead of on the pound weight, a procedure which | determination of the total moisture in flue gases 
has undoubted advantages to those who are used | without the need for any analysis at all. 


to it, though it is more familiar to chemists than to | 


the present generation of operating engineers. After | treatment is much more thorough and complete than | 


The information relating to water analysis and 


the formal calculations, there is a short but useful ‘i is usually found in books of this kind. Methods are 


various ap}.oximate 


chapter giving 


formuls, | described in full detail, with particulars of the 


among which might well have been included the old | laboratory apparatus required in each case. Many 
rough and ready rule that 7 lb. of airiare required of the tests dealt with would call for the manipula- 
for the liberation of every 10,000 B.Th.U. from | tive skill of a trained chemist, but it is well that the 


ordinary coal. 


of estimating the amount of excess air is by means | out in case he is called upon to try. 


Again, the usual and simplest way | engineer should know how they ought to be carried 


The book will 


of the CO, in the flue gas, but the authors ignore this be of its greatest value to those whose fortune it is 


method and suggest that the figure should be com- 


| to be employed in a fully equipped laboratory of a 


puted from the amount of the other gases, which | | large steam-raising plant, and we have no doubt 
can only be obtained by a complete Orsat test. | that it will receive a genuine welcome in such 
Furthermore, as regards the determination of the | places. 


for the | 
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MESsR8. SIMON -CARVES’S CALENDAR. —We are informed 


o 1700 


by Messrs. Simon-Carves, Limited, Cheadle Heath, 
Stockport, that they are unable this year to issue their 
well known daily tear-off desk calendar, owing to the 
restrictions on the use of paper. The calendar, which 
was inaugurated by the late Mr. Henry Simon, attained 
its jubilee with the issue for 1941, as recorded on page 9 
of the 151st volume of ENGINEERING. All regular reci- 
pients, we feel sure, will share our regret that force 
majeure has broken the continuity of issue and will 
hope as we do that the break will be as short as possible. 


GENERAL LICENCE FOR FACTORY CANTEEN EQUIPMENT. 
—Under the Machinery, Plant and Appliances (Control) 
Orders, 1942, a general licence (S.R. and O. 1942, No. 
1995, price id.) has been issued permitting persons to 
acquire for use in a canteen, at premises subject to 
inspection under the Factories Act, 1937, mixing, slicing. 
potato-chipping, potato-washing, vegetable-washing and 
peeling machines; refrigerators; and dish-washing 
machines. Two conditions are imposed, namely that 
the person has obtained a certificate signed by H.M. 
Inspector of Factories that the goods are essential for 
the said canteen, and that a Government Department 
has agreed to the use of the quantity of iron and steel 
contained in the goods. 
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THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


(Concluded from page 414.) 


We conclude below our report of the discussion 
on Mr. J. N. Waite’s paper on ‘Coal for Steam 
Raising,” which we reprint, in abridged form, on 
page 436 of this issue. 

Mr. J. A. Sumner drew attention to “ the some- 
what incredible nature ” of the paper, dealing with 
one of the oldest commodities of industry of this 
country, and one of our chief exports before the 
var, when 50,000,000 tons a year were sent over- 
as. This commodity, as had been pointed out, 
was subject to very crude and rough methods 
of sale. In the case of copper, tin, or pyrites, such 
wide variations would not be permitted ; yet they 
were permitted with coal. The discussion seemed 
to have fallen into two parts. On one side were 
the consumers, who, quite naturally, demanded 
that coal should be sold on some proper basis. On 
the other side were the producers of the coal, who 
said, in effect, that it could not be produced as the 
consumer wanted it. The new Ministry of Fuel said 
both that it could and that it could not! He 
thought, as a consumer (and the consumer was 
always right, until the war came), that they should 
demand to have coal sold according to a specifica- 
tion, and at a price which was reasonable and 
would permit electricity to be sold at an economic 
price. The electricity undertakings seemed able 
to burn anything, and if coal with 20 per cent. of 
ash was sold to them, at the right price, and if it 
were capable of being burned, he believed that they 
would take it. 

Mr. Joseph Stafford, commenting on Dr. Gru- 
mell’s remarks on the elimination of fines, to which 
the author of the paper also referred, agreed that 
this should be the main object of any coal producer, 
seeing that it would cure so many troubles attendant 
on the burning of coal. As far back as 1924-28, he 
had been responsible for de-dusting coal, and, a 
little later, for treating that dust, with the result 
that the smallest coal leaving the colliery concerned 
contained less than 0-5 per cent. of fines under 
0-5 mm. Wherever that small coal went, it met 
with a pleasant reception, because it cured many 
o° the troubles experienced. He disagreed with the 
author, however, regarding the method of treating 
this fine coal dust after it had been withdrawn. He 
did not think that it ought to leave the colliery. 
Speaking of the South Yorkshire and Nottingham- 
shire and Derbyshire coalfields, he knew that there 


was desired to concentrate later. New boiler plants 
could then be built to deal with these starred coals, 
and the others would necessarily fall out of use in 
the course of time. 

Mr. R. S. Davis considered that the author had 
presented a well reasoned case for the adoption of 
some system of grading coal according to its ultimate 
combustion characteristics, but that the argument 
for completely cleaning the coal was not so con- 
vincing, as both the pulverised-fuel users and the 
stoker users would thereby be somewhat penalised. 
The stoker users might not have sufficient ash in 
the coal to protect the grates against radiation, 
while pulverised-fuel users would be saddled with 
10,000,000 tons a ‘year of abnormally poor-quality 
coal. This was the reverse of what was really 
required. Ash removal and grit emission became 
very big problems with pulverised-tuel firing, where 
about 80 per cent. of the ash was carried away by 
the gases and conveyed to the heating surface of 
the boiler, causing appreciable loss in output. 
There would be a high rate of wear in milling plant 
due to grinding coal having a high ash content, and 
|extra power would be absorbed in pulverising this 
}ash. There would also be an increase in the size of 
the ash-removal plant. 
| Mr. Lester Horne suggested that they were trying 
to define much too closely such matters as stan- 
dardisation of fuel and size, of ash, or even conditions 
of sale. He did not believe that, before the war, 
| the quality of the fuel supplied to power stations 
was as bad as it had been made out to be. He could 
recall many instances of sales to a standard analysis, 
| to both large and small users, and there were many 
| users taking coal on analysis. The coal industry 
| in general was meeting those conditions fairly well. 
He endorsed whole-heartedly what had been said 
of the desirability of co-operation between the user, 
the producer and the distributor. How that could 
be brought about so as to secure the best results it was 
not easy in present circumstances to define, and it 
was not easy to say whether the author’s suggestion 
of representation direct on the governing bodies 
would be the best method; possibly Mr. Booth’s 
idea of a panel of users was more on the lines which 
should be followed. 

Dr. R. Lessing thought that the discussion had 
taken a direction which was not intended by the 
author, because he specifically pointed out that he 
wanted to lay down a principle. The problem was 





view, a very strong case could be made out for 
cleaning the coal, but, if that were to be done, it 
must be done by men of vision. If devices had to 
be brought out to deal with new developments and 
new factors, they must be provided by engineers who 
had the necessary ingenuity. 

The Chairman (Colonel S. J. Thompson) showed 
slides illustrating the wide differences in design, 
between boilers of identical capacity, necessitated 
by differences in the fuel which they were to use. 
Boiler-makers knew, he said, that if a user wanted 
efficiency and wished to keep his plant running 
satisfactorily, he must, as far as possible, maintain 
a uniform quality of fuel. That was almost 
impossible to-day; but boilers must be designed 
to suit the fuel, and not the fuel to suit the boiler. 

Mr. J. N. Waite, in reply, said that he had tried 
to be severely practical, because the real object of 
the paper was not to lay down laws about anything ; 
what was wanted was that the reasonable require- 
ments of power producers should be met, and 
requirements could not be reasonable unless they 
were agreed by both parties. The producer had 
his difficulties, just as the user had, and unless they 
got together they would not find out what. was 
possible and practicable. He was not’ asking for 
anything which was not practicable. Theseetion 
of the paper dealing with superfluous ash repre- 
sented really a hope for the future. Mr. Pirie gave 
figures for a particular flotation, which represented, 
presumably, a rather extreme case, and were meant 
to indicate that the idea of a completely cleaned 
coal was a dream and would never be realised. 
When Henry Ford wanted to make his own glass 
instead of buying it, he took over a glass firm which 
used the old-fashioned process of casting. He wanted 
the glass machine-produced, and asked the glass 
experts to do it. They kept on telling him tnat it 
could not be done, and so he sacked the lot and 
put in some people who knew nothing about glass ; 
they did it. 

The Coal Mines Act of 1930 was specifically passed 
to get better results for the mining industry so that 
the miners could receive reasonable wages, and no 
reasonable person would object to that. All that 
users asked was that their particular sections of 
industry should not be compelled to bear an unfair 
share of the burden. They wanted stability not 
only in quality, but in price ; and he thought that 
the electricity industry would be prepared to go 





too big to be dealt with in a single paper, or even in 
a number of papers. He was disappointed to find | 
a very considerable misconception of what the | 
preparation of coal and the improvement in its | 


quality, or rather the elimination of adulterants, | 





these fine coals could be treated, and they could 
be absorbed at the colliery ; there was no need to | 
let this dust be flung (metaphorically and literally) | 
about the country. The industry would welcome | 
the author’s proposal that fuller collaboration | 
should take place. 

Mr. J. A. Broughall thought that there should 
be general agreement with the proposal to stan- 
dardise the names of coals of the same kinds 
throughout the country; this was much overdue. 
Some useful preparatory work had been done, not 
the least important of which was the physical and 
chemical surveys made under the direction of 
Sir Harold Hartley by the Department of Scientific 
and Industrial Research. Probably, the discre- 
pancies in description in the various fields were 
largely the cause of the troubles which had been 
experienced in some power stations. It would be 
interesting if the author would givé more particulars 
o° the kinds of coal which he thought should be 
standardised in these specifications. The author 
stressed the cleaning of coal, but there were many 
stokers which would burn a coal containing a lot 
of fines and a reasonable amount of ash, and he 
thought that the standard should undoubtedly 
cater for slack coals of not too high a grade. 
Experience with a specification such as B.S.S. 802, 
for tar macadam, would be interesting in preparing 
a specification for grading coals. It would be fatal 
to the achievement of the object desired if the kinds 
of coal which it was proposed to standardise were 
cut down to too low a number. The object should 
be to include in the original specification a very 
large variety of coals, starring those on which it 





|not amount to more than 3 per cent., and hardly 


really meant. The one gratifying statement, 
perhaps, was that made by Dr. Grumell, who very | 
strongly emphasised the vast importance of a small 
component of ordinary commercial coal, the dust. 
This small constituent, which in an average seam did 


ever réached 5 per cent., gave immense trouble. 
They had heard lately a good deal about the non- 
availability of boilers; in his experience, deposits 
in. the boilers, atmospheric pollution, grit emission, 
etc., were almost entirely due, in the case of non- 
pulverised fuel, to the presence of this dust. The 
extraction of the dust was not a new problem ; 
there were 40 or more plants working to-day. The 
extraction of dust must be the first step in any treat- 
ment of the coal. After that, it was necessary to 
deal with at least three different components of the 
coal. One was the bright coal, mainly coking coal, 
which happened to be one with very low ash; 
another was the dull coal, pre-eminently a steam coal 
or furnace coal. There was all the difference in the 
world between a separated component containing, 
say, 15 per cent. or 20 per cent. of ash; in this 
country they were mostly nearer 5 per cent., 7 per 
cent. or 8 per cent. of ash, which was really the 
true “ middling ”’ and a relatively uniform prqduct. 

In most ordinary commercial coals, there was 
something in the nature of 10 per cent., 20 per cent. 
or 25 per cent. of material which contained at least 
65 per cent. to 75 per cent. of ash and was definitely 
valueless. Between the truly cleaned coal and that 
high-ash compound, however, there was still some- 
thing like carbonaceous shale, which could be quite 
well burned in the colliery. From that point of 








a long way in collaboration to ensure these essentials. 
Some speakers referred to the need to accept weights 
at the production end, and the impossibility of 
doing so where the coal was delivered; but every 
business was supposed to deliver what it sold, and, 
if something was not delivered, why should it be 
paid for? Parliament had gone to great trouble 
in the past to ensure that the buyer got what he 
paid for, and the only place to determine the 
quantity delivered was when it was delivered, and 
not before. Mr. Innes saw difficulties in relating 
price to calorific value. The wage-structure of the 
miners was undoubtedly a peculiar one, but it 
was not beyond the wit of man to solve the problem 
and provide a rational basis for price, because the 
time had gone by when the coal industry could not 
afford to pay reasonable wages, and there was no 
reason why it should not have a reasonable structure 
for wages and a rational price structure for selling 
coal. If there were reasonable consistency in the 
production of the colliery, there would be reasonable 
consistency in the price obtained for the coal, even 
though that price were related to the calorific value. 

Mr. Waite added that he would deal in writing 
with the other questions raised. The meeting then 
terminated. 





JUNIOR INSTITUTION OF ENGINEERS.—At the annual 
general meeting of the Junior Institution of Engi- 
neers, held on November 13, Mr. H. S. Rentell was 
elected chairman; Mr. J. Calderwood, M.Sc., and Mr. 
R. Lowe, M.1.&S.I., vice - chairmen; Mr. H. G. Pusey, 
A.M.I.Mech.E., honorary treasurer; Dr. Herbert Chat- 
ley, M.Inst.C.E., honorary editor, and Mr. F. Squirrell, 
honorary librarian. Four members of the Council were 


also elected, namely, Mr. A. J. Ladley, Mr. P. W. Dunn, 
Mr. A. C. F. Mackadam, M.I.H. & V.E., and Mr. R. L. 
Hawkins. The honorary auditors appointed’ were Mr. 
W. A. Christianson, M.I.Mar.E., Mr. A. J. Webb, Mr. E. 
Shires and Mr. J. R. Edwards, A.M.I.Mech.E. 
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INFRA-RED LAMP HEATING.* 
By F. E. Rowtanp, A.M.1.E.E. 


— 


| than tor a lighting lamp, thus lengthening the life and | plant can be dismantled and remodelled with a different 
| increasing robustness, while the consequent loss of | contour. 


| luminous efficiency is not a disadvantage. 


The glass 


When considering the electrical design of a plant 


Some reference to infra-red lamp heating has been | bulb serves not only to enclose the filament in a suitable | allowance must be made for the fact that, as alt idy 
gas but also reduces convection losses from the source | stated, Osram infra-red industrial lamps are stan:ard. 


made in the technical Press, based on information from 
the United States, where the process has been widely 


of heat. 


Individual parabolic reflectors for each lamp | ised at 115 volts and 250 watts; 


hence for plants 


employed, but the present contribution deals with | were initially employed* and are still widely used, but | working on 200-volt to 250-volt supplies the | nps 
British installations. With this process, heat is trans-| an outstanding development with which the author | must. be connected in series-parallel, in pairs or in 
ferred directly to the object the temperature of which | has been associated, and which represents a most | groups. In small plants, pairs of troughs are gene>ally 
is to be raised without materially affecting the tempera- | important contribution to the technique, has been the | connected in series, or individual troughs are wired 


ture of the intervening atmosphere. 


always ready for immediate use, as it attains its lamps. The horizontal distance between lamp centres 


The plant is | adoption of trough reflectors each containing several | for 230 volts and when close temperature contr] js 


| required, such as in testing or experimental units, the 


working temperature immediately it is switched on, | may be reduced to less than half of those of lamps | lamps are connected two in series and switche: jn 


which is a considerable advantage in convenience, and 
saving in time and fuel, compared with a convection 
oven, which may have to be started up several hours 
before it is required. 


| fitted with individual reflectors, and the heating in- 
| tensity over a given area very materially increased. 


pairs. In a large plant, pairs of troughs or groups of 
troughs are connected in series, while troughs which 


b ) For a complete installation, reflectors are built-up | cannot be balanced with others are wired to work 
With the equipment so far| into banks, and when troughs are employed they | directly on 230 volts. In a plant of any magnitude, 


developed, temperatures of from 500 deg. F. to 600 present an unbroken reflecting surface which results in besides arranging for proper grouping of |a aps 
deg. F. (260 deg. C. to 310 deg. C.) are attainable, and | yniform heat distribution and maximum efficiency.|to conform to the voltage, the load has to be 


the rate at which an article will reach its maximum 
temperature is extremely rapid ; for instance, No. 20- 
gauge sheet steel will reach 500 deg. F. in from two 
minutes to three minutes. With this system of heating, 
radiation is transmitted through the air practically 
without absorption, and a body becomes heated when 
the radiation falls on its surface, absorption occurring 
either at or below the surface. Consequently the 


temperature of the article can only be measured by | 


means of a thermocouple, as a thermometer, in the 


adjacent air, would only record the temperature of its | 


bulb. The nature of the surface of an article has a 
considerable effect on the rate of heating. 
be expected, a dull black surface will absorb infra-red 
radiation more readily and heat up more rapidly 
than one which is brightly polished and light in colour, 
and it will also reach a higher maximum temperature. 
To a lesser degree the same applies to a painted surface ; 
an article painted black will reach a given temperature 


in a shorter time than a similar article coated with a | 


white or light-pigmented paint of similar formulation. 


The most important application of infra-red lamp | 


heating is paint drying. Drying times can be drasti- 
cally reduced—from several hours to a few minutes 
for an air-drying paint, while a low-temperature stoving 
enamel requiring 60 minutes in a convection oven may 
be dried in less than 10 minutes. Not only can great 
benefits be secured with air-drying paints and oil-based 
stoving enamels, but the process is particularly useful 
in the case of some of the synthetic-resin materials. In 
some instances satisfactory results may be achieved 
without making any changes in the air-drying or 
convection-drying paints previously employed, but in 
other cases it may be necessary to use a paint of a 
different formulation to obtain the best results. Leading 
paint manufacturers are devoting much attention to 
the subject, both in regard to the suitability of their 
standard products and with a view to formulating 
special materials. Another application in this cate- 
gory, which owing to the present shortage of tin has 
assumed great prominence, is the drying of lacquer on 
metal surfaces. Tinned steel plate may no longer be 
employed for containers for a wide range of products ; 
lacquer is therefore used to protect the steel against 
corrosion, and lamp heating presents an ideal means 
for drying and hardening this surface. The best results, 
however, are obtained with finished containers and 
components. With flat sheets, the reduction in drying 
time may be offset by the necessity for handling them 
in such a manner that both surfaces are exposed to 
direct radiation. 
through which the sheets travel in single file, whereas, 
in a convection oven, sheets may be packed closely 
in a small space. Other applications of infra-red lamp 
heating include the softening of plastics, such as 


Bakelite sheet, to render them suitable for moulding, | 


punching and similar processes; the evaporation of 
moisture from various articles, including textiles ; and 
the drying of wooden veneers and printing inks. 


Lamps are employed for the production of infra-red | 


energy because they provide an efficient and powerful 
source particularly suitable for rapid heating. The 
small dimensions of the filament produce a highly con- 
centrated source, which enables the radiation to be 


controlled effectively by reflectors, which, in turn, | 
concentrate the maximum amount of energy on the | 
Osram infra-red industrial lamps 
have been specially developed for this purpose and | 
They are designed for | 
115 volts because this voltage enables a more robust | 


object to be heated. 
have a loading of 250 watts. 


lamp to be manufactured than if it were for direct 
connection to 230 volts. Plant is designed for opera- 
tion from standard electricity supplies, by suitably 
grouping lamps in pairs, or in banks in series-parallel. 
The filament is of tungsten run at a lower temperature 





Abridged. 





As would | 


This requires a long apparatus | 


* Paper entitled “Infra-Red Lamp Heating for | 
Paint Drying and other Industrial-Heating Applica- 
tions,”’ presented at a joint meeting of the Association 
of Supervising Electrical Engineers and the Institution 
of Engineers in Charge, held in London on Saturday, 
November 14, 1942. 


| With individual parabolic reflectors, gaps occur between 
| adjacent units from which heat and glare may escape 
|or through which draughts may enter the apparatus ; 
| such gaps are completely eliminated by troughs. A 
further advantage of the trough reflector is that a wiring 
channel is incorporated in it, which provides an effective 
}and neat means for making the connections to the 
|lampholders. The intensity of heating may be con- 
trolled by varying the spacings of the lamps, and tem- 
peratures may be adjusted by varying the times of 
exposure. For instance, in an application in which 
| gradual heating-up is required before intense heating 
is applied, the first section of the plant might have 
lamps spaced at double the distance of those in the 
subsequent section. In another instance it might be 
desired to attain maximum temperature as quickly as 
possible and then maintain it for a period; in this 
case, the lamps would be closely spaced in the first 
heating section and more widely separated in the later 
portion. The contour of the reflectors has been care- 
fully worked out to give the most effective heat dis- 
tribution, concentration and uniformity over the work- 
ing plane. The surface must consist of an efficient 
reflector of infra-red beams, and gold and other mate- 


rials possessing good properties in this respect and high | 


non-tarnishing characteristics are employed. 

The design of heating plant falls under three headings, 
namely, heating considerations and mechanical and 
electrical questions. For a specific application the 
heating requirements must be established from previous 
experience or by experiment, and the most effective 
contour for the rows of troughs worked out. The 
drying time of the paint or lacquer used must be 
ascertained, and this, in conjunction with the output 
desired, will establish the size of the plant. A simple 
form of plant may consist of two opposite flat banks, 
such as would be employed for irradiating sheet or flat 


surfaces, but when more complex articles are involved, | 


the contour must be adjusted to ensure the most 
effective irradiation of all surfaces. With quantity 
production, to secure the maximum advantage from 
lamp heating a conveyor should be employed, although 
in some instances articles may be irradiated when 
stationary. It is essential, that, within limits, the 


| rays should fall directly on al! surfaces, and to ensure | 


this, articles must pass through the plant in such a 


manner that shadows are avoided ; in the case of large | 
components this: may necessitate their being placed in | 
When working out the best reflector dis- | 


single file. 
position for certain products, particularly if they are 
large and of complex design, it may be necessary to 
establish the temperature distribution in the mass by 
means of a thermocouple. Depending on the heat- 
distribution requirements, adjacent rows of troughs 
may touch, or there may be spaces between them. 
Such spaces are generally filled in with reflecting sheet 
| to direct the radiant heat back on to the work, and 
at the same time to prevent glare from escaping into 
the surrounding shop. 

The heating particulars having been settled, the 
mechanical requirements must be considered. The 
plant may take one of several forms: it may consist 
of two opposite vertical banks or of a tunnel with 
troughs round the periphery, or of variations of these 
two designs. Some plants consist of self-contained 
units arranged round part of a conveyor track, while, 
in other instances, the plant and conveyor are com- 
bined in one structure, necessitating close co-operation 
in designanderection. Ifa plant is required for heating 
articles all of which are of the same type, the troughs 
may be permanently fixed, but if the products are likely 
to be changed at frequent intervals, some form of 
adjustment will probably be necessary, to conform to 
variations in shape and heating requirements. In 
some factories production may be uniform for a period 
extending over several months after which a drastic 
change may be made in design. If the modification 
is likely to be too great to be within the reasonable 
| capacity of an adjustable plant, fixed construction may 
| be adopted, and when a change becomes necessary the 





. * See ENGINEERING, vol. 153, page 147 (1942). 





| balanced between phases and divided into sections, 
| 80 as to keep the starting current within the liniits 
stipulated. Provision may also be needed for con 
trolling sections of the plant separately to vary the 
temperature conditions; this may be achieved by 
switching lamps, so as to increase the effective centr 
distance or by sub-dividing the plant so that t! 
| effective heating length may be varied. If the throug! 
| put of articles is not continuous, automatic switchi 
may be employed so that lamps are only switched 
when an article is passing them. 

The design of conveyors in infra-red heating plants 
|must be given special consideration. Care must he 
'exercised in the method employed for mounting 
articles to ensure that there is no excessive masking 
which would cast shadows on surfaces requiring direct 
irradiation. Belts must be of open construction if 
surfaces in contact with them require direct irradiation, 
| and the design must be such as to cast as little shadow 
as possible. Trough reflectors may be built into the 
conveyor framework, and if the design is such that ther: 
|is insufficient clearance for cleaning and servicing, 
facilities such as hinged cradles must be provided to 
| render the troughs accessible. Infra-red lamp heating 
is playing an important part in the production of equip 
ment for the fighting Services, particularly in solving 
problems in paint shops, by removing bottle-necks and 
saving time and space, and it promises to occupy an 
important place in industry. At present, the process 
is confined to war-time activities of high priority, but 
the experience gained will find wider application which 
will become available for post-war uses. Then the 
advantages of quick paint drying, of the rapid setting 
| and patching of synthetic finishes and of the speeding 
up of other industrial processes will be exploited to the 


full. 


| 
! 





NOTES FROM NORTH AMERICA. 


A RECENT survey of the hydro-electric power supply 
| situation in Canada shows that a power shortage is 
| general in the Dominion, and that the provinces of 

Ontario and Quebec, where more than 80 per cent. of 
| Canada’s power resources are located, are the most 
| seriously affected. In December, 1938, the Ontario 
| Hydro-Electric Commission had a total dependable 
power reserve of 1,610,000 h.p. By December, 1941, 
the Commission had no power reserve, and by Decem- 
ber, 1942, a shortage of about 250,000 h.p. is expected. 
As a first step to ensure equitable power distribution, 
restrictions are expected on “luxury” power. Late 
in September, it was proposed to curtail showcase and 
ornamental lighting, air heaters in stores and offices, 
and street lighting. Canadian officials see no present 
|need to extend the restrictions beyond Ontario and 
| Quebec. Reports indicate that the first restrictions 
| will be in Southern Ontario, where curtailment of the 
| pulp and paper industries is expected. Among sugges- 
| tions made and rejected for the alleviation of the 

situation is one for the transfer of heavy industry to 
| other parts of the Dominion ; but it is felt that suffi- 
| cient power reserves do not exist in other provinces to 
| warrant any major change in the industrial system. 
| A few new power plants, notably the Barrett Chute 
| plant on the Madawaska River, about 75 miles west of 

Ottawa, are expected to be in service before the end 
of the year, but these will not generate enough power 
| to make up the deficiency. 
| To reduce the demands for steel, the United States 
| War Production Board has established national emer 
| gency specifications for the design, fabrication and 
|erection of structural steel buildings, permitting a 
| basic unit stress of 24,000 Ib. per square inch as com 
| pared with the previous maximum of 20,000 lb. per 
|square inch. The specifications are mandatory for 
|the Navy, Army, Maritime Commission, National 
| Housing Authority, and for the War Production Board 
itself, so that virtually every future steel building in 
| the United States will be subject to the new specifica 
tions. The new code also requires the designers of 
future steel buildings to file a certificate to the effect 
| that the specifications have been complied with and 
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that the buildings have been designed to secure the 
greatest savings of steel practicable through continuity 
in the structure and welded fabrication. The War 
Production Board estimates that a 10 per cent. saving 
in the weight of structural steel used for buildings 
will be achieved by these new rules. The specifications 
do not cover steel used in reinforced concrete, for which 
a separate code is now being prepared. 

Makers of bricks and other clay products in the 
United States have been urged by the War Production 
Board to increase their production to meet an anti- 
cipated larger demand for these materials to replace 
timber. It is estimated that the available supply of 
sawn timber will fall short by 6,000,000 board feet of 
the demands for 1942, which are estimated at 8,000 
million board feet. The Board believe that at least 
2,000 million board feet could be saved by increased 
use of brick and tile, and an additional 100 million to 
150 million board feet by the use of gypsum board. 
The increased demands for gypsum could be easily met, 
ve that industry is now working at only 30 per cent. 
of full capacity. 
expected in Canada, where the lumber and logging trade 


has been officially designated an essential industry and | 


the use of timber by civilians, municipalities, and rail- 
ways is being rigidly controlled. To stimulate increased 
production, higher prices for certain grades are now 
permitted, and the Commodity Price Stabilisation 
Corporation has been set up to provide financial 
assistance to lumber-producing firms. Mr. C. D. Howe, 


the Canadian Minister of Munitions and Supply, has | 
reported that the production of lumber in Canada in | 


1941 was 5,000 million board feet, which was a record 
figure; but, because of labour difficulties, the 1942 
production will be much less. 

The Hercules Powder Company, in the United States, 


has developed new. ethyl-cellulose plastics as a substi- 


tute for natural rubber. They are said to be resilient, 


though not sufficiently so for use in automobile tyres | 
and tubes ; but they are recommended for use in garden | 
hose, footwear, surgical tape, rubber gloves, gaskets and | 


washers, and similaritems. Unlike natural rubber, the 
ethyl plastics do not harden and crack at temperatures 
below zero, even as low as — 70 deg. F. Some are said 
to be suitable as alternatives to brass, copper and other 
metals in oil, water, and petrol pipelines. The new 
plastics are produced from either cotton linters or wood 
pulp, caustic soda’ and chlorine derived from common 


salt or brine, and ethyl alcohol of either the natural | 


type, obtained from grain, molasses, and other farm 
products, or the synthetic type produced from natural 
gas. Some of the new products equal natural rubber in 
tensile strength, resistance to abrasion and to ozone, 
and in impermeability to gases and liquids. 

A highway bridge recently completed over the 
Connecticut River at Hartford, Connecticut, is said to 
contain the longest bridge plate girders ever constructed 
in the United States. These girders are 300 ft. in 


length and form part of an 840-ft. continuous girder | 
The 300-ft. girders are at the centre | 
The Charter Oak | 


over three spans, 
and are flanked by 270-ft. girders. 
Bridge, as it has been named, was built by the Con- 
necticut State Department of Highways, Messrs. 


Robinson and Steinman, of New York, being the con- | 


sulting engineers. The total cost was 4,215,000 dols., 
including land acquisition and approach roads; the 
substructure for the bridge cost 672,500 dols. and the 
superstructure, 1,237,000 dols. At the centre, a clear- 
ance of 104 ft. is provided over the river. The bridge 
is expected to accommodate 5,000 vehicles per hour 
on its two 24-ft. roadways. An accident, which 
occurred when one of the 270-ft. spans was being 
erected, resulted in the death of 16 workmen. 

The Alaska Highway, constructed by the United 
States Army to connect the road system of North- 
western Canada with that of Alaska, and recently 
opened for through traffic, is 1,670 miles in length. 
Construction was started last winter. The road is a 


pioneer route for a permanent highway to be built | 


by the United States Public Roads Administration, 
under an agreement with the Canadian Government, 


A serious timber shortage is also | 


| occur on Crown lands in Canada near the highway. 
The United States agreed to complete the pioneer road ; DEVELOPMENTS IN WELDED SHIP 
|to arrange for completion of the Highway in the CONSTRUCTION. 

By J. L. Apa. 


shortest possible time, under contracts to be let by the 
| Public Roads Administration, employing contractors 
| from either the United States or Canada; to maintain It is accepted that welding should be used for certain 
| thase parts of the Highway lying within Canada for | types of ship and for certain parts of all ships; that 
| six months after the war, and upon termination of the | shipowners and shipbuilders will have to decide to what 
| war to permit the parts of the road in Canada to| extent welding must be adopted if their ships are to 
| ‘* become in all respects an integral part of the Canadian | compare favourably with others, and also whether 
| highway system, subject to the undertaking that there | greater efficiency and economy will be attained by a 
shall at no time be imposed any discriminatory condi- | still further extension of the use of welding. The 
tions in relation to the use of the road as between | technical Press has described and illustrated at con- 
Canadian and the United States civilian traffic.” The | siderable length the methods adopted in the United 
rapid construction of the pioneer road is regarded by | States and it is intended here to consider only such 
both Americans and Canadians as an indication of the | features as affect the argument; nor is it intended to 
close co-operation that exists at present between the | deal with the practice of welding except in so far as 
two countries. the methods employed affect design and construction. 
The Association of American Railroads estimates | Welding is not the panacea for all the ills that afflict 
that, in the year ended October 1, 1942, 120,000 more | ship structures, but it does permit of more freedom in 
freight cars and 1,000 more railroad locomotives could | designing many parts of a ship’s structure where, at 
have been used by American railroads, but states that | present, the controlling factor is the inability to get a 
| only 76,400 freight cars and 640 locomotives, of a total | riveted connection which will hold the various com- 
of 82,000 cars and 765 locomotives promised by ponent members up to their work. It follows that to 
American manufacturers, had been delivered. by | get the best results, technically and economically, from 
September 1. Of the 80,000 freight cars that are to welding, the structure should be designed for it and not 
be asked for in the year which began on October 1, | be a mere conversion of a riveted ship design. 
1942, the United States railroads stipulate that 76,500; The structural arrangements in cargo ships may 
must be open-top cars. Although the large manufac- | consist of the following alternative systems. (a) A 
| turers are well supplied with orders to be filled, they are normal riveted ship structure in which welding is used 
prepared only to deliver cars in sufficient numbers to|to a minimum extent. (b) A compromise design in 
avert the danger of a breakdown in railroad transporta- | which an all-welded double bottom is incorporated, a 
|tion. The number of freight cars in service in the | feature which has much to commend it. Welding is 
United States increased by 114,524 in the twelve months used for all medium-weight material such as tank tops, 
ended on July 15, 1942. As a result of the shortage | bulkheads, and second decks, where, with up-to-date 
of railroad equipment, railroad cars are being used | welding plant, no question of multiple-run welds arises 
at least 25 per cent. more extensively than in the past, | and only relatively small components need be pre- 
chiefly by insistence that they must be loaded and | constructed. In shipyards where there are both rivet- 
unloaded as quickly as possible. | ing and welding facilities, this arrangement is freely 
Although the United States has always been the | adopted and found economical. (c) An arrangement 
world’s largest producer of copper and has more than | jn which all the structure is welded except the side 
doubled its productive capacity since 1938, while | frames, which are riveted to the shell; in many 
increasing its imports, the problem of obtaining | instances, even these are welded in way of deep tanks. 
sufficient copper for military requirements is not very |(d) An arrangement in which all the structure is 
favourable, and the need is urgent to conserve existing | welded, except the side shell seams. This arrangement 
copper supplies, to substitute other materials for copper | is frequently adopted and, by comparison with (c), is 
where possible, and to gather copper scrap, according | stated to be economically sound. (e) 100-per cent. 
to a report issued early in October by the War Produc- | welded structure, preconstructed in units greater or less 
tion Board. Mr. H. O. King, chief of the Board’s | jn size and weight, according to the equipment available 
copper branch, reports that American production has | in the yard. : 
been increased greatly by introducing continuous 24- | The choice of system may be based upon yard 
hour operation at the 15 American mines which produce | facilities or upon technical or economic grounds, but 
98-5 per cent. of the domestic supply in the United | the two latter considerations are so interwoven that 
States. In addition, 270 other mines that are normally | they must be considered together. For instance, in 
unprofitable have been brought again into production the case of a ship of 10,000 tons deadweight, (a) may 
as the result of a premium price agreement whereby | be 350 tons heavier than (e). On the other hand, the 
the Federal Government, through its Metals Reserve | Jatter may, in certain yards, take considerably longer 
| Company, pays 17 cents a pound for all production | to build and be more expensive. Arrangement (d) 
over a set quota. The current open market price for | seemed most favoured in the United States, so far as 
copper in the United States is 12 cents a pound. | the author could ascertain, but (c) has been adopted 
Labour shortage is one of the major obstacles to| by the majority of the new production yards. These 
increased production, and steps are being taken to/ particular yards are equipped with lifting appliances 
relieve this difficulty by bonus payments. Larger | capable of handling preconstructed units from 40 tons 
imports from Chile, Peru, Mexico, Africa, and Canada| t) 59 tons in weight. Double bottoms are precon- 
are also expected. In addition, the substitution of | stpycted in sections from bilge to bilge in convenient 
steel for brass in certain types of ammunition is helping, lengths of from 12 to 16 frame spaces with floors, 
as is the prohibition of the use of copper for many | intercostals, centre girder, etc. The bottom shell may 
civilian products. By collecting copper scrap, the War | aiso be welded in large units on the skids, these units 
Production Board hopes to make available, during | being joined on the berth by automatic welding on the 
1942, 300,000 tons to 400,000 tons of additional copper. top and a hand sealing run underneath. Large areas 
of side shell are welded on the skids, the frames fitted 
and riveted, and the unit, which may be about 60 ft. 
in length, then hoisted into place. The portable 
BritTIsH Cast IRON RESEARCH ASSOCIATION.—The | automatic welding machine is used for all seam and 
annual general meeting of the British Cast Iron Research | pytt welding on the skids. Decks, with all hatch 
Association will be held in Birmingham on Wednesday, coamings, ete., are preconstructed in units with joints 
December 16. Further details will be issued nearer the | jn one line from side to side. Sucha procedure is only 
date of the meeting. possible where heavy lifting appliances are available 
| and it permits of the maximum use of portable auto- 
TRACTOR DISTRIBUTION IN ENGLAND AND NORTHERN | Matic welding plant. 
| IRELAND.—The International Harvester Company of | Arrangement (d) is suited to yards with smaller 























completed last March. It starts at Fort St. John, on | ‘ : aes v 
the Peace Riverin British Columbia, and extends north- | Great Britain, Limited, 259, City-road, London, E.C.1, 


ward on the east side of the Rocky Mountains until | and Messrs. Ruston-Bucyrus, Limited, Excavator Works, 
it reaches the Yukon border, whence it crosses through | Lincoln, who are associated in the supply of tractors and 
the mountains to Whitehorse, Yukon Territory, | the manufacture of tractor-drawn scrapers, bulldozers, 
From there it extends north-westward to | bullgraders and other equipment, have announced changes 
The improved road to be built | in their distributing and service arrangements in the 
the portion | Midlands, the South and the West Country, and Northern 
Under | Ireland. Thus Messrs. Saville (Tractors), Limited, 2061, 

Birmingham, 26 (Telephone : 


Canada. 
Fairbanks, Alaska. 
later is expected to cost 25,000,000 dols. ; 
now completed has cost about 3,000,000 dols. 
the agreement, Canada agreed to acquire rights of way | Coventry-road, Sheldon, 

for that part of the road in Canada ; to waive import | Sheldon 2261) have been appointed distributors for‘sales 
duties on shipments between points in the United | and service in Wales and Northern Ireland, and Shrop- | 
States and Alaska ; to waive import duties, sales taxes, | shire, Staffordshire, Warwickshire, Worcestershire, Here- 
licence fees, or similar charges on all equipment and | fordshire, and Monmouthshire. Messrs. J. C. Oliver, | 
supplies used by the United States in construction or | Limited, 45, Burton-street, London, W.C.1 (Telephone : | 
maintenance of the road and on personal effects of the | EUSton 5881) have been appointed distributors for sales | 
construction personnel; to remit income taxes on | and service for that part of England which lies south of | 
personnel or corporations resident in the United States | the southern boundaries of Herefordshire, Worcestershire, 
employed in construction or maintenance of the high- | Warwickshire, Leicestershire, Rutlandshire, and Lincoln- 
way; and to permit those in charge of construction to | shire (excluding Monmouthshire)—in succession to Messrs. | 
obtain timber, gravel and reck where these materials ‘The Greenham (Tractor) Company. 





lifting capacity. The double bottom may be con- 
structed in half-breadth units; that is to say, the 
centre girder is made separately, the tank top from 
centre strake to margin is assembled in plate lengths 
with 10 floors or 12 floors, and these sections are then 
laid on the bottom plating, which is welded on the 
berth by portable automatic machine—where that is 
available—with a hand-sealing run underneath, or 
entirely by hand. In preconstructing sections of 
double bottom, the tank-top plating is laid down upside 
down, seams and butts welded, floors and intercostals 
fitted and welded, the section turned over and the 
seams and butts completed either on the skids or on the 
berths. The question of heavy side-shell lifts does not 
arise with this arrangement; the frames (inverted 
angles burned from channels) are erected in the ordinary 





* Paper read at a meeting of the Institution of En- 
gineers and Shipbuilders in Scotland, held in Glasgow, 
on November 17, 1942. [Abridged.] 











way, inside strakes are fitted and welded to frames, 
outside strakes are then fitted, welded to frames and | 
seams riveted. Decks are preconstructed in suitable | 
units with beams, hatch coamings, etc. In a 10,000-ton | 
ship, the maximum lift involved is from 10 tons to| 
12} tons. 

In certain shipyards, preconstruction, especially for 
double-bottom structures, is restricted to 5-ton units, | 
even where greater lifting facilities are available, because 
it is claimed that there is then the minimum of transport | 
and interruption in yard operations. To achieve such 
units, the tank top may be plated transversely and each | 
“ half-breadth” plate fitted with two floors. It has | 
been stated that because, with this arragnement, opera- | 
tors welding floors, etc., to the shell are never more 
than two spaces from the open air, they work more 
quickly than when in a large enclosed area, as is the 
case where double bottoms are preconstructed in units 12 
to 16 frame spaces in length. Incidentally, such an | 
arrangement facilitates repairs to some extent. Limita- 
tion to 5-ton units, in association with ordinary trans- | 
verse construction, does, however, appear to have other 
drawbacks, such as the amount of welding which has | 
to be done on the berths, where it is difficult to give 
adequate protection from weather. Broadly speaking, 
the larger the preconstructed unit the larger is the yard 
area required, and consequently more transport, more 
interference from weather—a case is known where 
storms prevented the movement of a large unit for over 
a week—more men idle when large units are being 
moved and a greater hold-up should a unit, or the 
structures on which it is to be fitted, not be completed | 
to schedule. 

On the other hand, the larger the units the larger 
is the mass of work which can be proceeding 
simultaneously, the greater the number of men that can 
be usefully employed, and consequently the greater the 
output per berth. Where welding facilities are as good 
on the berth as on the skids—and this is a sine qua non 
preconstruction loses much of its advantage if carried 
beyond the point where it saves a large amount of over- 
head and vertical welding. On the whole, the infor- 
mation available points to the compromise of 10-ton 
to 15-ton units as being the most effective from the 
economic point of view. 

All these designs are based on normal transverse 
framed shipbuilding practice, that is to say, no special 
structural arrangements have been adopted because 
welding has been introduced. Constructionally, each 








turing Company, Pittsburgh, Pennsylvania, U.S.A., 
heavy weights such as locomotives and _ bridges. 


has been developed for use where a greater height of 
lift is required and this form is now being distributed 
in Great Britain by Messrs. Consolidated Pneumatic 
Tool Company, Limited, Fraserburgh, Aberdeenshire. 
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TELESCOPIC HAND-OPERATED LIFTING JACK. 


MESSRS. THE DUFF-NORTON MANUFACTURING COMPANY, PITTSBURG, PA., U.S.A 
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HAND-OPERATED LIFTING JACKS 
FOR AEROPLANES. 


Tue governor-controlled self-lowering hand-operated 
lifting jack made by Messrs. The Duff-Norton Manufac- 


has been in use for a considerable period for lifting 


Recently, however, a new form of the Duff-Norton jack 








arrangement does require modifications in the position- | Two important features of this jack, which is known as 
ing of joints, and such modifications must be considered | the Duff-Norton aeroplane jack, are that it is mounted 
very carefully if trouble is to be avoided when the ship | on castors so that it can be readily wheeled from place 
encounters service conditions. It is sometimes said | to place and that the telescopic principle is employed, 
that the positioning of joints in a welded ship is not of | there being two lifts in series, an arrangement which 
much consequence and that there is no need for stepping | enables parts situated at a considerable height from the 
joints, as is done with riveting, but this dictum should | ground to be handled. 
not be accepted without reservation. Actually, there; The new jack is shown in its retracted condition in 
is very little need for most of the stepping of riveted | Fig. 1 and in its extended position in Fig. 2, on this 
joints and generally there is no objection to a welded | page. In the retracted position the total height 
joint being in one line across shell or decks. What is | from the ground is 5 ft When both lifting members 
essential is that the joint should be in the proper position | are raised together as a whole, the total height is 
in relation to adjacent parts of the structure, because | 8 ft. 7 in., and when the upper member is extended 
the majority of failures in ship structures are attributable | from the lower one the total height is 10 ft. 3 in. The 
not so much to weakness as to discontinuities of different | range of movement is, therefore, 5 ft. 3 in. The maxi- 
kinds, and particularly to changes in degree of deflection | mum load that can be lifted is 20 tons. This weight is 
in contiguous parts of the structure; a welded joint | distributed over three castor housings and a central base 
is in itself a hard spot and welded connections are | plate, the combined contact area of which is such that 
generally more rigid than riveted. the pressure on the ground does not exceed 100 lb. per 
In welding deck sections, trouble has been experi- | square inch under full load. The general construction 
enced under certain conditions through distortion and | will be clear from the illustrations. A three-armed base 
contraction. The contraction in butt-welded joints can | casting is formed with hoods for the castors and with a 
be estimated very closely; in longitudinal welds, dis-| circular centre. Three legs, of steel tube, 24 in. in 
tortion and contraction stresses can be reduced by proper | external diameter, are connected to a top casting 
procedure, but are still’ the great source of trouble. | having a hole through which the * ram ” casing passes. 
Design may greatly reduce the chances of trouble ; for | This casing rests on the base plate so that there is no 
instance, if the section of deck between the hatch coam- load on the top casting. The hole in the casting is 
ing and the sheerstrake is preconstructed as one unit oblong and the base of the ram is ball-ended. The 
and dropped into place between these two rigid vertical | lifting part of the ram can thus be set with its axis 
surfaces, which may already be tied, and is then welded | inclined to the vertical, which is useful in certain cir- 
to them over a length of, say, 30 ft., trouble may arise, | cumstances. Extension of the jack, however, usually 
but if the side coaming is welded to the section of deck | brings the ram back into the vertical position. / A lock- 
as part of the preconstructed unit, only one longitudinal | ing clamp on the top casting anchors the ram to it as 
weld is left to be made in place, and that with the | desired. It will be noticed that the hoods of the castors 
remainder of the unit unbound. are flanged, and that the flanges are only slightly above 
It has been pointed out that an arrangement of all-| the ground. This is the travelling position, the hoods 
welded side shell and riveted frames is best suited to | being kept clear of the ground by helical springs on the 
yards where relatively heavy lifting appliances are | castor spindles. 
available. Some builders claim that, irrespective of | the springs close up and lower it so that the flanges 
this, an arrangement in which the seams of the side | make contact with the ground, the castors becoming 
shell are riveted and the frames welded is more economi- | locked so that they will not turn. 
cal, and it certainly has much to commend it technically, 


The extending mechanism is operated by two sets | 
because more trouble is experienced with frame riveting | of ratchet gear: one at the top of the lower element | 
than with seam riveting. Bending and bevelling of | for moving the upper element and one at the base of | 
riveted frames probably takes less time than burning | the ram casing for moving the ram or lower element. 
off flanges from channels (where suitable sections are | If the lift permits, the upper element is extended | 
not available), bending them and cutting recesses for | first and lifting under load is done by the bottom | 
inside strakes ; but, in certain circumstances, welding | gear, though for light loads the upper element gear | 
frames to the shell may be done more quckly than | may be used. The element is screwed externally with | 
riveting, this being partly due to the fact that staging | a double thread engaging with a nut having a peripheral 
requirements are less. | wormwheel, the three-start worm engaging with it 

(To be continued.) | being actuated by a two-way ratchet. The main gear | 


| 





| position for as long as desired. 
| been primarily developed for aeroplane construction, in 


As soon as the load comes on the jack | 














Fie. 2. 


for the lower element is of a more elaborate nature since 
it has to take the full load and to embody the governing 
device. The lower element is raised by an internal 
screw and is provided with a bronze nut which runs on 
the screw. This screw is of heat-treated steel and has 
no axial movement but rotates on ball bearings. Th« 
actuating gear wheel is keyed to the screw and is 
coupled through a train of gears to the ratchet handk 
This handle is not ‘shown in either illustration though 
the ratchet itself is visible. The ratchet can be moved 
to one of two positions on its shaft, giving two different 
lifting speeds, namely a high speed for loads under 
10 tons, when one complete turn of the ratchet shaft 
will cause a movement of } in.; and a low speed for 
| loads between 10 tons and 20 tons when one complete 
turn will give a lift of }} in. Running up the jack to 
the point of contact without a load is done by manipu- 
| lating a crank on the ratchet box. Positive stops are 
fitted to limit the movement. 
The gears are held at all points of the lift so that it 
is impossible for the jack to run back under load. At 
| the same time, lowering is simple and its rate is readily 
| controlled by means of a thumbscrew near the ratchet 
box. Counter-clockwise turning of this screw starts 
the lowering movement, which is checked or stopped 
by clockwise turning. The load may be left in any 
Although the jack has 


which the wings may be 10 ft. or more above the ground, 
and has proved of great service in this industry, it can 
obviously be used for many other handling operations 
and is stated to have been found very useful in shops 
not provided with cranes or having roofs of such light 
structure that the use of blocks and tackle is not 
desirable. Its portability is also stated to be a con- 
venient asset, particularly as it is self-contained and 
no trailing cables or pipes are required, 








ASBESTOS-CEMENT SHEETS.—AIl orders for asbestos- 
cement flat and corrugated sheets must now be addressed to 
the Asbestos-Cement Operating Committee, Ministry of 
Works and Planning, Lambeth Bridge House, London, 
S.E.1. 
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WICKMAN-HORSTMAN THREAD- 
GRINDING MACHINE. 


Ture forming of screw threads by grinding, a method 
originally developed for the production of gauges and 
other work demanding a high degree of accuracy and 
finish, has been employed in recent for the 
quantity production of screwed parts with similar 
haracteristics. To provide for this, Messrs. A. C. 
Wickman, Limited, Coventry, in conjunction with 
Horstman, Limited, James-street West, Bath, 
have developed the Wickman-Horstman _ thread- 
grinding machine, model No. 2, shown in the accompany- 
ing illustration, Messrs. Wickman being the sole dis- 
tributors. the grinding wheel scarcely dis- 
tinguishable, although the two work heads are pro- 
minent, it may be pointed out that the wheel rotates on 
in axis nearly parallel to that of the work, which also 
rotates, though at a much lower speed, and the peri- 
phery of the wheel is formed with a contour similar 
to the threads to ground. The cutting feed 
effected by traversing the grinding wheel towards the 
work, which is traversed axially by a lead screw at a 
rate commensurate with the pitch of the thread to be 
formed. The wheel, which is 12 in. in diameter and 
has a maximum face width of | in.. has a number of 
parallel grooves, of the thread contour, on its periphery 
and thus represents, in some respects, a multiple cutting 
tool. The helix of the thread on the work is derived 
from the axial motion given to the heads by the lead 
screw. 

The wheel-traversing motions are hydraulic and 
hydraulic cylinders are employed in the work-head 
gears, but electric motors are used for the rotating 
drives. The grinding wheel is driven by a 3-h.p. motor | 
running at 1,450 r.p.m. and of the totally-enclosed 
squirrel-cage type. Transmission by V-rope, and 
wheel speed variations of from 1,700 r.p.m. to 2,000 
r.p.m. are obtained by an adjustable V-pulley and a 
jockey pulley, the speed in use being indicated on the 
tachometer seen immediately above the control push- 
buttons on the right of the machine. The work is 
rotated by a l-h.p. motor, also of the totally-enclosed 
squirrel-cage type, and running at a speed of 1,410 
r.p.m., transmission being through a variable-speed 
unit, a hydraulically-controlled friction clutch and a 
gearbox. The variable-speed unit provides a speed 
variation of 9 to 1, and the gearbox gives two speed 
ranges with a ratio of 2 to 1. The work-head motor 
also drives an “Imo” pump, which provides the 
hydraulic pressure for the control of the wheel in-feed 
and the withdrawal of the wheel head, for the work drive 
clutch, and for maintaining a constant pressure between 
the lead screw and nut in order to eliminate backlash 
and compensate for wear. The hydraulic pressure is 


vears 


Messrs. 
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indicated on a gauge mounted on the front of the 
machine on the left in a position corresponding to! 


|lengths of work. 


1 that of the wheel-speed dial. A third motor, of 
} h.p. at 1,400 r.p.m., and of the same type as the 
other two, is employed to reverse the motion of the 
lead screw and return the work heads to the grinding 
position. These three motors are ¢ontrolled by the 
group of push-buttons seen to the right of the machine. 
The cooling lubricant to the grinding wheel is supplied 
by an electrically-driven pump capable of delivering 
6 gallons per minute. 

The grinding-wheel head is mounted on 
hardened ground-steel circular bar, the ends of which 
enter hydraulic cylinders at the front and rear of the 
machine. The forward, or in-feed, traverse of the head 
is determined by a stop adjusted by a precision-ground 
screw actuated by the micrometer handwheel seen at 
the front of the bed in the centre. The handwheel 
provides adjustment for work up to 1} in. in diameter, 
which the normal range. Larger diameters can, 

however, be dealt with by moving the wheel head to a 

different position on its supporting bar by means of a 

rack and pinion adjustment, the actuating shaft of 


a case- 


18 


which is seen projecting from the right-hand side of | 


the bed. The wheel spindle runs in a phosphor-bronze 
bearing lubricated by a built-in pump driven from the 
spindle. It can, of course, be set at an angle axially, 
so as to give the wheel grooves the necessary i iclina- 


tion to the vertical to suit the helix of the thread | 


being ground. This tilting is effected by means of 
a worm and quadrant, the amount of adjustment being 
determined by a scale graduated up to 15 deg. on each 
side of its zero line. 

The two work heads, either of which can serve as 
a driving head or a tailstock head, the centres being 


interchangeable, are mounted on a case-hardened and | 
ground steel circular bar which takes the place of | 


conventional flat ways. The head seen on the right 


|is mounted rigidly on the bar, but that on the left | 


can be moved along the bar to accommodate different 
Both heads are, of course, tra- 

the lead screw, which gives a 
maximum traverse of 7} in. With this length of tra- 
verse work up to 12 in. long can be dealt with. Work 
up to 6 in. long can be ground along its entire length, 
while work between 6 in. and 12 in. long can be ground 
if the thread is situated anywhere within 6 in. from 
either end. Both heads are geared to the driving 
shaft, but the drive can be disconnected from the tail- 
stock centre, whichever head is thus used. The tail- 
stock centre is spring-loaded and is adjustable within 
fine limits for grinding tapered work. The traversing 
lead screw and its nut are mounted in the left-hand end 
of the work-head bar. The right-hand end of the bar 
terminates in the hydraulic cylinder previously men- 
tioned as providing a constant axial pressure between 
the lead screw and nut. The relative rotational speeds 
of the work and lead screw for different pitches are 
obtained by precision cut steel change gears. These 


versed together by 
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gears are situated on the left hand of the machine. The 
small handwheel at the top selects the particular work 
speed required from one of the two ranges provided, the 
range itself being determined by the right-hand lever 
of the pair seen below the handwheel. The slow range 
gives speeds of from 2 r.p.m. to 18 r.p.m., the fast range 
| providing speeds between 4 r.p.m. and 36 r.p.m. The 
left-hand lever sets the machine for either right-hand 
or left-hand threads. 

The pitch of thread is selected by change gears in 
the lead screw driving gear, this gear being accessible 
for the purpose by removing a cover on the left hand 
of the machine at the side. The change wheels normally 
supplied cover ordinary screws from 6 threads to 48 
threads per inch; British Association threads No. 0 
to No. 8, 7.¢., 25-4 threads to 59-1 threads per inch ; 
and metric threads of pitches from 0-5 mm. to 3 mm. 
The removable projecting cover seen immediately 
below the oil-pressure gauge gives access to a device 
for fine adjustment of the machine for matching threads 
cut at a previous operation. The automatic cycle of 
the machine is as follows: the grinding wheel and the 
work-head and oil-pump motors are started by push- 
button and then, when the oil-pressure gauge indicates 
the working pressure, the work-return motor is set 
running to bring the work heads up to the starting 
position. On this position being reached, the head 
trips an adjustable dog. This movement operates a 
limit switch, which, through a solenoid-operated valve, 
admits oil to the rear wheel-head cylinder and moves 
the head towards the work until arrested by the micro- 
meter stop. In the meantime, this forward movement, 
through a second limit switch, has stopped the work- 
return motor and started that of the cutting-fluid 
pump, while the friction clutch in the work drive has 
been engaged. The work is now rotating and traversing 
in the correct direction and the grinding wheel is 
engaged at the desired depth. On the completion of 
the traverse the work head trips adjustable dogs, 
which cause the wheel head to move back and the 
friction clutch in the work drive to be disengaged. 
When the rear position of the wheel head is reached, 
the cutting-fluid pump motor is stopped and the electric 
circuit is prepared for the re-starting of the work- 
return motor for the next cycle. 

The machine can be fitted with relieving mechanism 

for the production of taps, the right-hand work head 
being equipped with an extra shaft and gearing to 
which cams of various degrees of * lift ’’ can be fitted. 
The accompanying change gears and relief adjust- 
ments permit either 2, 3, 4, 5, 6, 8 or 10 flutes to be 
relieved by an amount varying between 0-002 in. and 
0-010 in. Change from one amount of relief to another 
is carried out easily between the limits given and any 
practical length of “land” between flutes can be 
obtained. The change over from one hand of tap thread 
to the other is effected by reversing the cam, an opera- 
tion stated to require only a few seconds to perform. 
Alternative methods of grooving the wheel are avail- 
able ; the first is by a preliminary rough grooving with a 
formed diamond followed by the application of a crush- 
ing roller mounted on a mandrel between the work 
centres. The other method is to form the grooves 
by a crushing roller mounted above the grinding 
| wheel and engaged with the wheel through an opening 
in its guard. This method has the advantage that 
the wheel can be re-formed without the position of the 
work heads having to be altered. The lubrication of the 
machine is effected. by a Tecalemit mechanical pump 
driven from the work-head gearbox, this pump supply- 
ing the bearings of the work-head gear trains, the lead- 
screw nut, the work-head bar and some chain drives. 
The gearboxes for the work head have oil baths. The 
machine is of robust construction, and Messrs. Wickman 
state that it can be effectively operated by unskilled 
labour. 








ECONOMY OF MINING TIMBER AND STEEL.—The 
Minister of Fuel and Power has issued the Coal Mining 
Undegtakings Control Order, 1942, General Direction 
(Supports Economy), No. 1. The utmost economy in 
the use of timber and steel as support materials for 
collieries is essential, and the Direction is designed to 
promote such economy. To this end the Direction con- 
tains certain provisions, which take effect on December 1. 
Colliery undertakings, other than those employing not 
more than 30 persons below ground, are called upon to 
employ supports-economy officers, whose duties will be 
to ensure that supports are not wasted or uneconomically 
used, and to organise the systematic and thorough salvage 
of wood and steel. One officer is to devote the whole of 
his time to such work at every mine at which more than 
500 persons are employed below ground. In order to 
reserve for use as props the sizes of round timber which 
are in shortest supply, the utilisation of round timber of 
6 in. diameter or less, or splits from such timber, as bars 
at the working face is prohibited. Regional Fuel and 
Power Controllers are empowered to exempt undertakings 
from compliance with any part of the Direction in 
| special circumstances. 














INSTITUTE. 


THE annual autumn meeting of the Iron and Steel 
Institute will be held at the Royal Victoria Station 
Hotel, Sheffield, commencing at 2.30 on the afternoon | 
of Thursday, December 10. It will be a joint meeting | 
with the Sheffield Society of Engineers and Metal- | 
lurgists, the Sheffield Metallurgical Association and 
the Sheffield branches of the Institute of British Foundry- | 
men and the Refractories Association of Great Britain. | 
At the afternoon session at 2.30 p.m., five papers 
dealing with rimming steel will be discussed together | 
after the transaction of the usual official business. | 
The five papers, which are being presented by authority 
of the Committee on the Heterogeneity of Steel Ingots, 
are entitled: ‘‘ An Ingot of Rimmed Steel made by 
the Basic Open-Hearth Process,” by Dr. D. Binnie ; 
“ Rimming Steel: Comparative Study of Three Ingots | 
received from the Société Anonyme des Hauts Fourn- | 
eaux, Forges et’ Aciéries de Denain et d’Anzin, at | 
Denain, France,” by Mr. J. Mitchell; “ Rimming | 
Steel: Report on Four Ingots of Basic Bessemer | 
Steel,” by Mr. J. Mitchell; “* Rimming Steel: Addi- | 
tional Studies of the Composition Variation from Out- 
side to Centre,” by Dr. T. Swinden ; and “‘ A Note on | 
Diffusion in Rimming Steel on Soaking at about 
1,300 deg. C.,” by Dr. T. Swinden, and Mr. W. W. | 
Stevenson. 

There will be an interval for tea at 4.30 p.m., and an | 
evening session will be held from 5.15 to 6.30 p.m. At 
this session the “Second Report of the Moulding- 
Materials Sub-Committee "’ will be presented and dis- 

| 
| 


cussed. The report is being submitted by the Moulding- | 
Materials Sub-Committee of the Steel-Castings Research | 
Committee. It is divided into four sections, the first | 
of which consists of an introduction and summary. | 
The second section concerns moulding sands and the 


| known as the “ En series.” 


ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications ‘ Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.T, and, unless otherwise stated, the price is 2s. net, 
or 2s. 3d. including postage. 

Wire Ropes for Shipping Purposes.—A revision of 
specification No. 365, which covers round-strand 
galvanised-steel wire ropes for shipping purposes, has 
now been issued. It differs from the first edition, 
published in July, 1929, chiefly by the inclusion of a 


| table illustrating rope construction and by the deletion 


of 90 tons to 100 tons and 95 tons to 105 tons per 
square inch hawser steel ropes and of ropes of 8} in. 
and 9 in. circumference. The amount of pure zinc 
in the virgin spelter for the galvanising process has been 
raised to 98-5 per cent. The specification is intended 
to provide for standing and running-rigging ropes, 
hawsers, mooring and towing ropes, and cargo-gear 
ropes. 

Wrought Steels.—Another revision of a specification 
which has been published recently is that designated 
No. 970-1942. This publication, which was originally 


| issued in July, 1941, covers wrought steels and contains 


a series of 58 specifications for wrought and alloy steels 
This series was considered 
to be adequate to cover all the general engineering 
requirements of industry during the war emergency. 
In the early part of the present year the matter was 
taken a step farther and a Direction issued by the 
Iron and Steel Control stating that for. general engi- 
neering purposes all steels must comply with a reduced 
range of 44 steels selected from specification No. 970. 
It was realised when the specification was first issued, 
however, that an early review might be necessary as 


PERSONAL. 


Mr. A. C. Hartley, O.B.E., B.Se., (Eng.), F.C.G.1,. 
M.I.Mech.E., Chief Engineer of the Anglo-Iranian 0) 
Company, Limited, has been appointed Tecnica) 
Director of the Petroleum Warfare Department. 

Mr. Cecit Kimper, M.I.A.E., late managing director of 
M.G. Cars, Limited, and a director of Messrs. Morris 
Motors, Limited, has joined the board of Specialloid, 
Limited, North Finchley, London, N.12. He is to take 
up duty as works director. 

Mr. H. E. ReYNoups, B.Sc., M.I.Mech.E., genera] 
manager, Messrs. Dobbie McInnes, Limited, Glasgow, has 
been elected President of the British Nautical Instrument 
Trade Association for the third year in succession. 

Sm Tuomas Biecart is retiring for health reasons 
from the offices of consultant and honorary vice-president 
of the Shipbuilding Employers’ Federation after an 
association of 50 years with the work of empk 
organisations in the shipbuilding industry. 

Mr. F. C. Jones, B.Se., A.M.I.Mech.E., has resigne« 
his position as lecturer in engineering at Cannock ( ha~« 
Mining College and has taken up the post of chief lect ure: 
in mechanical engineering at Walsall Technical Colles: 

Mr. Joun WittiaM Kipp, 0O.B.E., M.1.Mect.} 
general manager of the Metropolitan-Cammell Carriag: 
and Wagon Company, Limited, Birmingham, has been 
elected a director of the Company. 

Mr. P. J. Dowsetr, who has been secretary of tl 
London and North Eastern Railway since 1938, is 
retiring on December 31. Mr. W. H. JOHNSON, th: 
| assistant secretary, is to succeed him, and Mr. E. A. \ 
DicKSON, an assistant to the Chief General Manager, ha- 
| been appointed assistant secretary in succession to M: 
} Johnson. 


| 





Mr. G. A. R. MEAD has been appointed a managing 


a result of experience gained in working to the En director of Messrs. The Skefko Ball Bearing Company 





strength, permeability, thermal expansion and other | 
properties of these materials are dealt with. The | 
third section relates to clays and the fourth to core | 
compounds and core-sand mixtures. Contributions to | ws au 29 
the discussion, by correspondence, are invited, but | te subdivisions of existing steel specifications, have 
these should reach the office of the Institute, 4, Gros- | been included for special purposes. Secondly, in one 


venor-gardens, London, S.W.1, not later than Decem- | °F tWO cases, typical chemical compositions, within 
ber 12, 1942. | close limits, have been provided as alternatives to the 
| existing specifications. In such cases, requirements 
| for the mechanical properties have not been included. 
Finally, minor adjustments have been made to 
number of the figures given for chemical composition 
[Price 5s. net, or 5s. 5d. 


series. Some modifications have in fact been found 
desirable and these are included in the new revision. 
In the first place, six additional" specifications, which 





| and mechanical properties. 
postage included. } 


INSPECTION DEVICE FOR 
SCREWED PARTS. 


TxE inspection of small parts for accuracy within 
limits has increased enormously in extent under the 
present conditions. The examination of threaded BOOKS RECEIVED. 
components by means of either ring gauges or plug Aero-Engines. By D. H. SurGronER. London: Long- 
gauges, for instance, now involves the handling of | mans, Green and Company, Limited, 43, Albert-drive, 
large quantities, and the monotony of the operation| S.W.19. [Price 3s. 6d. net.) 
tends to slow down the work, with the result that | The British Electrical and Allied Industries Research 
production suffers. Messrs. Alfred Herbert, Limited,| Association. Technical Report. Reference W/T 7. 
Coventry, recognising the drawbacks to manual hand-| Simplified Electrically Heated Hotbeds. By C. A. 
ling in quantity, have now introduced an electrically-| CAMERON Brown and E. W. Gotpinc. London: The 
driven inspection machine, which, it is stated, has| British Electrical and Allied Industries Research 
very greatly increased production where it has been| Association, 15, Savoy-street, W.C.2. [Price 1s. net.) 








installed. The machine is known as the “ Edgwick | Forest Research Institute, Dehra Dun, India. Indian 
Mechanical Handle ” and is a small self-contained unit | Forest (Utilisation) Leaflet No. 13. Safe Working 
in appearance not unlike a simple lathe headstock| Stresses for Some Important Indian Timbers. By V. D. 


since a spindle, with a collet, projects from the front. LIMAYE. Dehra Dun, India: The Utilisation Officer, 
The collet or adaptor carries the screw plug or ring Forest Research Institute. 
gauge which is rotated and to which the operator | Electrical Engineering Practice. A Practical Treatise for 
presents the component to be tested; the component} Electrical, Civil and Mechanical Engineers. By J. W. 
only, therefore, needs to be handled. A small table} MEAREs and R. E. NEALE. Fifth edition, revised and 
below the collet supports the operator’s hand, the| enlarged. . In three volumes. Volume II. London: 
height of the spindle centre above the table surface Chapman and Hall, Limited. [Price 35s. net.) 
being 2} in. University of Illinois. Engineering Experiment Station. 
The spindle is very light and floats axially in plain| Reprint Series No. 23. Numerical Procedure for Com- 
bearings, the axial movement actuating the driving puting Deflections, Moments and Buckling Loads. By 
motor control gear inside the casing. The spindle} Proressor N. M. NEWMARK. Urbana, IIL, U.S.A.: 
rotates at 290 r.p.m. A selecting switch determines | The Director, Engineering Experiment 
whether the rotation is to be clockwise or anti-clockwise | University of Illinois. [Price 15 cents.) 
and operation of this renders the machine ready for | University of Illinois. Engineering Experiment Station. 
work. The spindle, however, remains stationary until Circular Series No. 43. Papers Presented at the Sixth 
the operator presents a component to the gauge, when 
an end pressure of about 7 oz. starts it rotating and!| of Illinois, May 21 to 23, 1941. Urbana, IIl., U.S.A. : 
the component is screwed into or on to the gauge. The Director, Engineering Experiment Station, | 
Conversion of the pushing action into pulling imme-| University of Illinois: [Price 50 cents.) 
diately reverses the direction of spindle rotation and | University of Illinois. Engineering Experiment Station. | 
the component 1s freed. As soon as this takes place, | Bulletin Series No. 335. A Photoelastic Study of | 
the spindle comes to rest ready for the next component.| Stresses in Gear Tooth Fillets. By Proressor T. J. | 
The selection of the original direction of rotation is| Doran and E. L. BROGHAMER. Urbana, IIl., U.S.A. : | 
determined according to whether the thread to be tested The Director, Engineering Experiment Station, | 
is right-hand or left-hand. It is stated that the ’sensi-| University of Illinois. [Price 45 cents.) } 
tiveness of the spindle relative to the component closely | Department of Scientific and Industrial Research. The 
reproduces that of the human hand and that, since the | National Physical Laboratory. The Technique of Cali- 
degree of torque is adjustable, the machine is quite| rating Platinum Thermocouples for Use in Liquid Steel. 
safe to use should the gauge jam. No special training London: H.M. Stationery Office. [Price 2d. net.) 
on the part of the operator is involved and an unskilled | United States Bureau of Mines. Technical Paper No. 635. | 
person can quickly learn to use the machine with good | Design of Air-Blast Meter and Calibrating Equipment. 
results. Thé electrical equipment is designed for; By A. T. IRELAND. Washington: Superintendent ot! 
440-volt alternating current. ' Documents. [Price 10 cents.) 








Station, | repair of machinery in current use. 
| to acquire parts for machinery which, because of con- 


| Limited. 

j Mr. R. L. Brown, managing director of Messr- 
Hopkinsons Limited, Huddersfield, has been appointed 

| chairman of directors in succession to MR. ROBERT A 
HOPKINSON, who has resigned from the board. 

The registered offices and laboratories of Tue Bririsu 

| Cast IRON RESEARCH ASSOCIATION have been trans 

| ferred to Alvechurch, Birmingham. The telegraphi: 

| address, as well as the telephone number, is Redditch 716 


Mr. HAROLD VERNON, a director of Messrs. Thos. W 
iw ard, Limited, Albion Werks, Sheffield, was appointed 
| President of the British Association of Used Machin 
Tool Merchants at a meeting held in London on Friday 
November 20. : 
| Proressor J. E. LENNARD-Jones, Ph.D., D.Sc., 
F.R.S., Plummer Professor of Theoretical Chemistry, 
| University of Cambridge, has been appointed Chief Sup- 
erintendent of Armament Research, Ministry of Supply. 
| Mr. F. E. Ssmrru, of Messrs. Imperial Chemical Indus- 
| tries, Limited, has been made Chief Engineer and Super- 


intendent of Armament Design in the Minis*ry. 
| 








ComMopitTy INSURANCE SCHEME.—-With-the approval 
of the Treasury, the Board of Trade have decided that 
in respect of the period commencing December 3, 1942, 
and,ending March 2, 1943, the rate of premium payable 
| under any policy issued under the Commodity Insurance 
| Scheme of the War Risks Insurance Act, 1939, Part II, 
shall continue to be at the rate of 5s. per cent. per month. 


REPAIR PARTS FOR MACHINERY.—In order to correct 
| any misunderstanding regarding the need for licences for 
| repair parts, the Board of Trade draw the attention of 
| all users of machinery and plant which are controlled by 
the Machinery, Plant and Appliances (Control) Orders, 
to the fact that repair parts can only be supplied without 
licence if they are required for the immediate and essential 
If an owner wishes 





centration or for other reasons, is not in current use, he 
must obtain a licence before accepting the parts. Failure 





Short Course in Coal Utilisation, Held at the University to do so is an offence under the Orders. 


PAPER ECONOMY AND SALVAGE.—-On page 3153, ante, 
we gave a brief account of an exhibition, entitled *‘ Design 
for Economy —Paper in Battledress,”’ staged at the Savoy 
Hotei, London, by the Waste Paper Recovery Association, 
on October 13, 14 and 15. The short time the exhibition 
was open did not give many business executives an 
opportunity to see it and there has been a demand for 
it to be reopened in London before being shown in the 
provinces. Accordingly, the Ford Motor Company, 
Limited, Dagenham, Essex, have placed their London 
showrooms, at 88, Regent-street, W.1, at the disposal of 
the Waste Paper Recovery Association for a short period 
commencing on Thursday, December 3. The exhibition, 
which will include, as before, papereconomy methods by 
many leading industrial and transport companies, will b« 
open daily from 9.30 a.m. to 5 p.m., excepting Sundays. 
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NOTES FROM THE SOUTH-WEST.) NOTES FROM CLEVELAND AND 


CarbiIFF, Wednesday. 

The Welsh Coal Trade.—Allegations of acts of wilful 
damage have been made during the past week by Mr. 
T. R. Tallis, colliery agent of the Tredegar Iron and Coal 
Co.npany, Limited. Mr. Tallis has enumerated a number 
of such acts discovered at the company’s mines during 
the past twelve months and support of his allegations and 
demnation of the acts have been voiced in all parts of 
coalfield. The executive council of the South Wales 
iers’ Federation considered the allegations at a meeting 
d Mr. Arthur Horner, the president, said that they 
me as a shock to the members. The council was certain 
that the great majority of the workmen had too great a 
sense of responsibility even to think of such acts. The 


we > 6 


| 


i 








Federation would be among the first to condemn them | 


and press for the punishment of the offenders since it 
would endanger safety in the mines. Business remained 
active on the steam-coal market during the past week. 
There was a sustained demand from both home and 
foreign customers, but in view of*the heavy orders 
ollieries already held from the priority users at home, 
there was little free coal available. 
a few cargoes were released for certain priority consumers, 
but as a rule the only coals available were the low grades 
not wanted inland. Best large descriptions were only 
available in small quantities over a long period ahead 
and were steady in tone, while firm conditions ruled for 
the sized kinds which were only sparingly offered to meet 
: sustained demand. Interest was displayed in the bitu- 
minous small sorts, which were extremely scarce and 
strong. Best dry steam smalls were busily engaged but 
the inferiors were readily available. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Tron and Steel.—There is greater pressure for fine steels, 
and some makers have been endeavouring to increase 
their crucible-steel melting facilities, although practically 


all the coke-fired crucible furnaces were brought into full | requirements. 


commission some time ago. Electric melting plants are 
playing an important part in providing extra deliveries 
of aircraft steels, all the approved makers of which are 
heavily booked. Raw materials for the steel trades are 
in adequate supply, and it is hoped that 
deliveries of high-grade iron ore and manganese will be 
received from North Africa. Makers of high-speed tool 


| 


On export account | 





THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Priority buyers of iron and steel 
have placed orders, for the requirements of the war 
industries, which will keep producing plants very busily 
employed for the remainder of the present delivery 
allocation period and are anxious to negotiate for supplies 
for after the end of the year. Unavoidable curtailments 
of imports of all commodities is straining the production 
capacities of the works, but, so far, makers of nearly all 
descriptions of material have met requirements. 

Cleveland Iron Trade.—Increasing quantities of foundry 
pig are passing into use. No difficulty is experienced in 
covering requirements, though the present make of 
Cleveland qualities contributes little to the rising demand. 
Merchants are still able to supply, at short notice, 
adequate parcels of Midland brands. 

Basic Iron.—The tonnage produced by basic blast 
furnaces is ample for the requirements of the makers’ 
consuming plants. 

Hematite.—The scarcity of hematite is still acute and 
renders necessary the rigid control of distribution and 
extensive use of substitutes. Large quantities of refined 
iron and steel scrap are being used instead of hematite, 
but the prospects of an increase in the output of the latter 
have improved slightly. 

Manufactured Iron and Steel.—There is great activity 
at the semi-finished and finished steelworks. The 
delivery of iron semies is satisfactory, but re-rollers are 
calling for larger supplies of steel billets, blooms and 
bars, and a considerable tonnage of discard shell steel is 
being used. The production of steel ingots is just 
sufficient for current requirements, though almost every 
available furnace is in operation. Special attention is 
still being given to specifications for shipbuilding requi- 
sites. Plates of all descriptions are in greater demand 
than can be met fully, notwithstanding the increased 
output ; 
materially in the efforts to supply the customers’ heavy 
Colliery equipment and miscellaneous 


steel for railway maintenance are in strong demand. 


| 


before long | 


steels are consuming all the tungsten and molybdenum | 


they can get, and are also using alternative alloys. 


The | 


labour position is likely to become more difficult in the | 


near future, as many of the younger men engaged on 
inspection and administrative work have now been de- 
reserved, and it will be necessary to find substitute labour. 
Many men who had reached the age limit and had retired 
on pension have been brought back to their old jobs. 
There is no relaxation of the pressure upon tool makers 
for engineers’ small tools, which are being produced on 
a very large scale. The file factories are working inces- 
santly, and all makers of high-speed twist drills, milling 
cutters and reamers are behind with their deliveries. 
Satisfactory reports have been received regarding the 
working of new power-loading machinery recently 
installed experimentally at some South Yorkshire col- 
lieries. All makers of colliery machinery and materials 
are being urged to give as early deliveries as possible. 
Makers of conveyors, mechanical picks, coal-cutting 
machinery and other colliery equipment have numerous 
orders in hand. Forges, foundries and machine shops 
are doing a great deal of work for the shipyards, and 
firms which normally do not cater for this class of trade 
are now busily engaged in meeting the demands of ship- 
building yards for new construction and repairs. Although 
there is very little opportunity for work other than that 
associated with the war effort, some orders are being 
taken from non-essential industries at home, and the 
representatives of steel and engineering firms continue 
to make contacts with old customers and to accept some 
orders. 4 

South Yorkshire Coal Trade.—Larger outputs of coal 
are being raised, and there are ample supplies for current 
use and for adding to stocks. The Nunnery Colliery Com- 


| plates are insisting on deliveries in order to facilitate | Section : 


| 
| 


| 





| works ; 


pany, ina recent week, exceeded theirtarget output figure | 


by 10-4 per cent., this being the sixth time the target has | 


been passed since the output-bonus scheme was instituted | 


ten weeks ago. The output was the highest since July, 
1940. The Nunnery men have not received a bonus 
because it is payable upon the district record, and South 
Yorkshire, as a district, has fallen short of the target. 
Full supplies of screened steams are reaching industrial 
firms and good deliveries are being made to public 


utility concerns, some of which are having to take a whom the Minister gives written notice. 
Priority firms are taking or firms will therefore be able to produce, acquire, dispose 


proportion of outcrop coal. 


| 


| 


Scrap.—Consumers of good heavy steel scrap are still 
unable to obtain sufficient for their requirements, but 
other classes of iron and steel scrap are fairly plentiful. 








NOTES FROM THE NORTH. 
GLasGow, Wednesday. 


Scottish Steel Trade.—There has been no change in the 
Scottish steel trade during the week. All consumers of 


production, and, in this connection, shipbuilders are 
particularly prominent. 
demanding large deliveries. The black-steel sheet makers 
are exceedingly busy and orders on hand cover the full 
output for many months ahead. There is also a heavy 
demand for special and alloy steels. The following are 
the current quotations :—Boiler plates, 171. 12s. 6d. 
per ton; ship plates, 161. 3s. per ton; sections, 151. 8s. 
per ton ; medium plates, § in. and thicker, rolled in sheet 
mills, 211. 15s. per ton; black-steel sheets, No. 24 gauge, 
227. 15s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 

Malleable-Iron Trade.—Conditions in the West of 
Scotland malleable-iron trade are fair, but makers could 
still deal with a larger business. The re-rollers of steel 
bars have a fair number of orders in hand, and thin plates 
account for a considerable part of the current output. 
The quotations to-day are as follows :—Crown bars, 
151. 15s. 6d. per ton; “No. 3 bars, 131. 12s. 6d. per ton ; 
No. 4 bars, 131. 17s. 6d. per ton; and re-rolled steel bars, 
171. 158. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade show no change. Supplies of raw materials 
are ample for all requirements. The market quotations 
are as follows :—Hematite, 61. 18s. 6d. per ton, and 
basic iron, 61. 0s. 6d. per ton, both delivered at the steel- 
foundry iron, No. 1, 6l. 5s. 6d. per ton, and 
No, 3, 61. 38. per ton, both on trucks at makers’ yards. 





CONTROL OF WHITING, CHALK, AND CHALK LIME.— 
The Minister of Works and Planning has issued an Order 
(S.R. and D. No. 2296, Nov., 1942) to control the pro- 
duction, distribution and use of whiting (lump or pow- 
dered), chalk (whether ground or not), and chalk lime 
(whether hydrated or not). The Order applies only to 
those producers, distributors or users of the materials to 
Such persons 


the bulk of the output, and there is little opportunity for | of or use the materials covered by the Order in accordance 


dealing with export inquiries. 
finding a ready market. 


larger proportion of coke than hitherto in their fuel 
deliveries. 


The full make of coke is | with the conditions specified in a licence from the Minister. 
Householders are taking a | It will also then be necessary for them to keep such books, 

accounts and records as the Minister may direct, and to 
produce them for inspection as required. 





sheet mills and re-rolling plants are assisting | 


Locomotive builders are also | 


NOTICES OF MEETINGS. 


} 

oe 

| Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


} 
JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6 p.m., 
| 39, Victoria-street, Westminster, S.W.1.  Chairman’s 
Address: “ Purchasing and the Purchasing Agent,”’ by 
Mr. N. L. Ablett. 

NorRTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. Andrew Laing Lecture: ‘ The 
British Merchant Shipbuilding Programme in North 
America, 1940-42,” by Messrs. R. C. Thompson and Harry 
Hunter. Student Section : Wednesday, December 2, 6.45 
p.m., Bolbec Hall, Newcastle-upon-Tyne. ‘‘ Mould Loft 
Practice,’’ by Mr. R. J. W. Rudkin. 

INSTITUTION OF PRODUCTION ENGINEERS.—-North- 
Eastern Section: To-night, 6.15 p.m., The County Hotel, 
Newcastle-upon-Tyne. Discussion on “ Care and Main- 
tenance in a Machine Shop.” Eastern Counties Section : 
To-night, 7 p.m., The Museum, High-street, Ipswich. 
Lecture: ‘“‘ Production Control,” by Mr. R. Appleby. 
Nottingham Section: Saturday, November 28, 2.45 p.m., 
|The Victoria Station Hotel, Nottingham. Presidential 
Address by Sir Ernest Lemon. Sheffield Section: Satur- 
day, December 5, 2.30 p.m., The Royal Victoria Hotel, 
Sheffield. ‘‘ Substitute Steels,” by Dr. W. H. Hatfield. 


INSTITUTION OF CIVIL ENGINEERS.—North-Western 
Association: Saturday, November 28, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. Lecture : 
** Foundation Problems of West Side Elevated Express 
Highway, New York City,” by Mr. A. C. Dean. Jnsti- 
tution: Tuesday, December 1, 2.30 p.m., Great George- 
street, Westminster, S.W.1. Ordinary Meeting. “‘ Hydro- 
Electric Development: Some Economic Aspects,’’ by 
Messrs. J. K. Hunter and R. W. Mountain. 

OF MECHANICAL ENGINEERS.—North- 
Section: Saturday, November 28, 
Albert-square, Man- 


INSTITUTION 
Western Graduates’ 





2.30 p.m., The Engineers’ Club, 
| chester. “* Critical Speeds of Torsional Vibration,” by 
|Mr. H. S. Marmorek. Yorkshire Branch: Saturday, 


November 28, 2.45 p.m., The University, Leeds. Thomas 
| Hawksley Lecture, by Lord Dudley Gordon. London 
| Graduates’ Section: Saturday, November 28, 3.30 p.m., 
Storey’s-gate, St. James’s Park, Westminster, S.W.1. 
| ** Erection of a 30,000-kW. Turbo-Alternator,” by the 
| late Mr. J. G. Dobinson, presented by Mr. B. A. Price. 
| Scottish Branch: Thursday, December 3, 7.30 p.m., The 
| Royal Technical College, Glasgow. Thomas Hawksley 
| Lecture, by Lord Dudley Gordon. Scottish Graduates’ 
Friday, December 4, 7.30 p.m., The Royal 
Technical College, Glasgow. (i) ‘‘ Axial Vibrations,”’ by 
Mr. H. F. Zalud. (ii) “‘ Hardness Testing and Creep,”’ by 
Mr. R. S. Oliver, Junr. North-Western Branch: Satur- 
day, December 5, 2.30 p.m., The Engineers’ Club, Albert- 
square, Manchester. Meeting in conjunction with the 
Manufacture Group. Discussion on “ Vibration in 
Machine Tools and Its Relation to Cutting Speeds.”’ 

Royat Socrety oF ARTS.—Monday, November 30, 
1.45 p.m., John Adam-street, Adelphi, W.C.2. Cantor 
Lectures: ‘‘ Some Aspects of Insulation.” II. “‘ Sound 
Insulation,”” by Mr. W. Allen. 





INSTITUTE OF TRANSPORT.—Tuesday, December 1, 
12.45 p.m., The Connauglit Rooms, Great Queen-street, 
W.C.2. Luncheon. Address by the Hon. W. L. 
Runciman. 

INSTITUTE OF WELDING.—Wednesday, December 2, 
5.30 p.m., The Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, Westminster, S.W.1. 
(i) Presidential Address, by Mr. Ralph Freeman. (ii) 
** Review of Electric Welding as Applied to Shipbuilding 
in the United Kingdom During the Past Twenty-Three 
Years,”’ by Sir Amos L. Ayre. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Wireless 
Section: Wednesday, December 2, 5.30 p.m., Savoy- 
place, Victoria-embankment, W.C.2. (i) “‘ The Electrical 
Amplifying Stethoscope and Phono-Electrocardioscope ”’ 
(with demonstration), by Dr. G. E. Donovan. Jnsti- 
tution: Thursday, December 3, 5.30 p.m.,. Savoy-place, 
Victoria-embankment, W.C.2. Ordinary Meeting. “‘ Stan- 
dardisation as Applied to Industrial Electrical Instru- 
ments,” by Lieut.-Col. K. Edgcumbe. North-Western 
Centre: Saturday, December 5, 2.30 p.m., The Engi- 
neers’ Club, Albert-square, Manchester. ‘‘ The Electric 
Spark in Air,”’ by Dr. J. M. Meek. 


INSTITUTION OF CHEMICAL ENGINEERS.—Thursday, 
December 3, 5.30 p.m., University of Bristol Chemical 
Department, Woodlands-road, Bristol. Joint» Meeting 
with the Chemical Engineering Group of THE SOCIETY OF 
CHEMICAL INDUsTRY. (i) “‘ The Production of Concen- 
trated Nitric Acid,’”’ by Mr. A. H. Manning. (ii) “‘Com- 
putations on the Denitration of Aqueous Mixtures of 
Sulphuric and Nitric Acids with Steam,”’ by Dr. G. E. 
Stephenson. 
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TOOL AND CUTTER GRINDING 


MESSRS. HAMMOND PUMP AND EQUIPMENT COMPANY, LIMITED, P¢ 


MACHINE. 


INDERS END, MIDDLESEX. 




















Fig. 1. TrttTrne AND SwIveturne VICE. 


TOOL AND CUTTER GRINDING 
MACHINE. 


THE practice of reducing the demand upon machine 
tools of the “ universal’’ type by adopting simple 
machines to perform one class of duty only isexem plified 
by the new tool and cutter grinder illustrated on this — 
page, this machine having been primarily designed 
to cover a limited field, such as the grinding of thread 
milling hobs, taps and other tools which have straight 








Fic. 2. 





GENERAL 





View oF MACHINE. 





flutes, though its utility can be extended by the 
employment of the tilting and swivelling vice illus- 
trated in Fig. 1. The machine is shown in Figs. 
2 and 3 grinding a tap which is held between what 
may be called a pair of tailstocks and an indexing 
mechanism, all carried on a hand-traversed table. The 
maximum distance between the centres is 11} in., 
and their height above the table is 1} in. The grinding 
wheel normally fitted is either a dished wheel 4} in. 
in diameter or a plain wheel 5}in. in diameter, the 
latter being suitable for Stellite and similar materials. 
The wheel head has a vertical screw adjustment of 
3} in., as will be clear in Fig. 2, the detail, Fig. 3. 
showing the method of securing it to the column 
by two spring-loaded bars. A similar method is 
adopted for the cross-traverse of the table saddle. 
This traverse is 2 in., the longitudinal traverse of the 
table on the saddle being 5 in. The table has a 
working surface of 17 in. by 4 in., with two T-slots. 
Cross traverse is effected by a new type of self-aligning 
screw, which is also employed for the wheel head. 
The longitudinal traverse is given by a hand lever and 
a bell-crank lever and roller, the latter being masked 
in Figs. 2 and 3 by a covering to protect the joints 
from fine swarf. The table is carried on hand-scraped 
flat and V-type ways adequately protected. The 
height and direction of the hand lever may be altered | 
to suit the operator. 
The machine is driven by a }-h.p. motor housed in | 
the base and running at 6,000 r.p.m. The motor is 
of the universal type for either single-phase or direct 
current at 200-240 volts. Transmission to the spindle 
is by V-belt, with a spring-tensioned jockey pulley 
mounted on ball bearings; automatic belt-stretch 
adjustment with a shock-absorbing device ensure Fic. 3. 
smooth running. The wheel is normally driven at | 
4,300 r.p.m. and its spindle is mounted in two self- | 
aligning and spring-loaded bearings of the Black and | clearance angle originally formed on the cutter. The 
Decker oil-impregnated type. The indexing head is | arrangement ensures positive and accurate positioning 
best seen in Fig. 3. The cutter is clamped on an|of the work. The equipment provided irftludes an 
arbor carried on a mandrel, on which is mounted an arbor }# in. in diameter by 2 in. long. A special tail- 
indexing plate superficially resembling a ratchet wheel. | stock is required for hobs of the shank type. 
The notches in the plate correspond in number to the Flat form tools and chasers of various kinds can be 
number of flutes in the cutter and it is set relatively | held for grinding in the vice shown in Fig. 1. The base 
to the cutter by means of a knurled ring behind it. of the vice is arranged for ready bolting to the top of the 
The cutter is held while being ground by a flat spring | bed and carries a rotatable saddle which can be set to 
which engages with the plate notches consecutively. | any angle round a vertical axis by means of a graduated 
The spring is mounted on a screw provided with a| scale. The vice proper is hinged on a horizontal axis 
circular milled nut so that fine adjustment of the index | on the saddle. The movable jaw can be locked in 
plate and, in consequence of the cutter, with respect to | position. The combination of tilting and swivelling 
the grinding wheel can be made without alteration to the | movements covers a wide range of compound angles, 


| 











INDEXING MECHANISM FOR FLUTED TOOLS. 


and the tool held in the vice can be rapidly set to suit 
both the angular contour and rake of the tool. The 
swivelling movement covers an angle of 180 deg., and 
the tilting movement an angle of 20 deg. The grinder 
and vice are known as the “ LM ” tools and are manu- 
factured by Messrs. Hammond Pump and Equipment 
Company, Limited, Ponders End, Middlesex, their 
distribution in Great Britain being in the hands of 
Messrs. Dowding and Doll, Limited, 3, The Green. 
Wimbledon Common, London, 8.W.19. The overall 
| dimensions of the grinding machine are approximately 
1 ft. 10 in. by 2 ft. 1} in. in plan, by 4 ft. 8 in. The 
net weight of the machine in working order is 
5 ewt. 
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six words. When an advertisement measures an inch 
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wise their insertion cannot be guaranteed. Terms for 
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All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


TEMPORARY ADDRESS. 


For the duration of hostilities, 
the Editorial and Publishing 
business of this Journal is 
being conducted from 18 and 
20, Compton Road, Hayes, 
Middlesex. The Telephone 
Number of the Editorial 
Department is Hayes 1730 
and that of the Publishing 
Department, Hayes 1723. The 
Bedford Street Offices are 
open on Fridays only, between 
10 a.m. and 5 p.m., for the dis- 
tribution of the current issue 
and for retail sales. 














ENGINEERING. 


431 








CONTENTS. 


PAGE 


| Determining Counterbalancing Effects by Rail- 


Stress Measurements (J/lus.) 421 

| Literature.—Boiler Plant Technology 422 
| The Institution of Electrical Engineers 423 
424 


| Infra-Red Lamp Heating 

| Notes from North America 

| Developments in Welded Ship Construction 

| Hand - Operated Lifting Jacks for Aeroplanes 


| (Jllus.) 
Wickman - Horstman Thread - Grinding Machine 
| (Illus.) 427 
The Iron and Steel Institute 428 
Inspection Device for Screwed Parts 428 
British Standard Specifications 428 
Books Received 428 
Personal 428 
Notes from the South-West 429 
Notes from South Yorkshire 429 
Notes from Cleveland and the Northern Counties 429 
Notes from the North 429 
Notices of Meetings , 429 
Tool and Cutter Grinding Machine (JIlus.) 430 
The Older Men 431 | 
International Access to Minerals 432 
Notes 433 
Obituary.—Mr. C. P. Eugéne Schneider (with por- 
trait). Mr. Chas. 8S. Lake 434 
Letter to the Editor.—Apparatus for Particle Size 
Analysis 435 
Grouping for Government Contracts 435 | 
Labour Notes 435 
Coal for Steam Raising (JIlus.) 436 
Balancing Stand for Grinding Wheels (/Ilus.) 439 
A National Policy for Industry 439 
Catalogues 440 | 
** ENGINEERING ” Patent Record (Jllus.) 440 





- ENGINEERING 


FRIDAY, NOVEMBER 27, 1942. 
No. 4011. 








Vow. 154. 








THE OLDER MEN. 


OF all the branches of the Civil Service that have 
developed out of the normal machinery of Govern- 
ment under the stress of war conditions, probably 
none has aroused more acute controversy among 
individual engineers than has the Central Register 
of the Ministry of Labour and National Service. 
Strictly speaking, of course, it is not a war-time 
growth, as its establishment dates back to the 
Munich crisis of 1938 ; but to claim it as a product 
of war conditions is accurate enough, for it cannot 
now be denied that Britain was then virtually at 
war with Germany, even though the actual declara- 
tion did not come until the following year. The 
great majority of the complaints that have been 
directed against the Register have been the result 
of misconceptions regarding its intended functions ; 
though it must be admitted that, in the early months 
of hostilities, before its detailed operation was 
placed in the hands of technically qualified personnel, 
there were definite shortcomings that could be traced 
to the limited knowledge of scientific and engineering 

| practice possessed by the staff of the Register, many 
| of whom were recruited from very different occupa- 
|tions. Even the valuable aid afforded by the 
| leading technical institutions did not always obviate 
the annoyance thus caused to many of those pro- 
| fessional engineers and others who had hastened 
| to enrol when the first appeals were made; but, 
| with the introduction of more expert staff, a much 
| smoother standard of working was soon achieved. 
| Fairly detailed particulars of the stages by which 
| the Register arrived at its present form and method 
|of working were given by Mr. B. J. Tams, M‘Sc., 
| who was in charge of the mechanical engineering 
section from its reorganisation in the spring of 1940 
|} until his transfer to the Ministry of Production a 
| few weeks ago, in an address to the Institution of 
Mechanical Engineers, which we reprinted on 
page 375 of the 153rd volume of ENGINEERING 
| (1942). A similar outline, bringing the story up 
|to date, was given by Mr. Tams’ successor, Mr. 
| A. C. R. Ritchie, at a meeting of the Junior Insti- 
| tution of Engineers, held in London on Friday last, 


November 20. Mr. Ritchie’s paper was supple- 
mented at the same meeting by another, by his 
| colleague, Mr. E. W. Hoyle, dealing with the 
| Appointments Register, formed in February of 
this year by merging certain sections of the Central 
| (Technical and Scientific) Register—to give it the 





424 | full official titlke—and the Supplementary Register in 
425 | Which were enrolled particulars of the large numbers 


| of applicants whose qualifications were of something 


426 | less than the specified professional standard. 


It will be appreciated that the Appointments 
| Register differs essentially, therefore, from the 
| Central Register in scope and in the numbers of 
| persons with which it is concerned, as well as in the 
| fundamental respect that it is definitely a job-finding 
|agency, whereas the Central Register was formed, 
| and still exists, primarily for the purpose of finding 
| qualified technicians to fill such vacancies as may 
be notified to it by Government departments or by 
firms engaged on work essential to the war effort 
of the nation. At the present time, the number of 
persons enrolled in the civil, mechanical and elec- 
trical engineering sections of the Central Register 
totals something over 100,000, of whom rather 
|more than 63,000 are classified as mechanical 
engineers. They are of all ages up to 70, and, in a 
| small number of cases, even older. The minimum 
standard of entry is that of the Higher National 
Certificate, or technical education up to the level 
of the Ordinary National Certificate, coupled with 
adequate experience of considerable professional 
responsibility ; and practically the whole of those 
registered are now engaged on work of national 
importance. 

From the outset, however, difficulty has been 
encountered in finding appropriate occupation for 
some men who, on the basis of their qualifications 
and past experience, are potentially a valuable 
national asset, but who suffer from the handicap of 
age, which is so often a bar to the engagement of 
individuals who, otherwise, might appear to be 
eminently suited for positions of responsibility in 
engineering industry. Frequently it has happened 
that the very extent and degree of their previous 
responsibility proves a more serious handicap than 
|the mere tale of their years; either for the reason 
that they are unwilling to ‘‘ downgrade ”’ themselves 
| to the level of such openings as may be available, or 
| because the prospective employers—departmental 
or industrial—to whom their particulars are sub- 
| mitted feel that men who have thus scaled the 
|peaks of professional attainment might find a 
| war-time sojourn in the valleys so irksome that they 
| would not merely be unprofitable employees in 
| themselves, but would unsettle the others with 
| whom they might have to work. In a small propor- 
tion of instances, without doubt, these fears would 
| probably be justified ; but the available statistics, 
| almost wholly compiled against the valuable back- 
| ground afforded by personal interviews with officials 
|of the Register, indicate that the proportion is 
indeed very small and that almost the whole of the 
unemployed professional engineers who are 50 years 
of age or over could be employed to advantage, so 
far as their own willingness and competence are 
concerned, if this initial prejudice against them 
could be overcome and a certain amount of con- 
sideration shown to their special circumstances. 

That they should be so employed is obviously a 
matter of the first importance at the présent time, 
when the increasing demands of the fighting Services 
for young men with technical training are requiring 
the withdrawal or withholding from industry of so 
many who, in normal times, would be building up 
the reserve of skill that is essential to efficient pro- 
duction. It is possible that, once the interest of 
these elder men was thoroughly engaged, they would 
represent, in productive value, a gain to industry 
much greater than their relatively small numbers 
would suggest. How small these numbers are can 
be seen from the following statistics, compiled by 
the Central Register: they relate to classes 720 
(mining) ; 723 and 724 (gas and chemical engineer- 
ing, respectively) ; 726 to 732 (aeronautical, marine, 
automobile, locomotive, heating and ventilating, and 
general mechanical engineering, and instrument 
making, respectively) ; 734 (teaching) ; 735 (produc- 
tion) ; and 737 (naval architecture). At the period 








covered by the summary, the total number of 














ENGINEERING. a Nov. 27, 1942. 





persons in these categories on the Central Register 
was 63,642, and the total unemployed (of all ages) | 
was only 621, of whom 226 were under 55. Of those | 
226, all who were not actually incapacitated from | 
employment might reasonably expect to obtain it | 
within a short time and need not be considered 
further, but a somewhat more detailed analysis of | 
the remaining 395 may be of interest as indicating | 
the scope of the problem and the general character | 
of the talent still available. The figure of 395 was | 
made up of 102 between the ages of 55 and 60, 108 in | 
the 60-65 age-group, and 187 of 65 or more years. 
The greatest number falls in the class of general 
mechanical engineering; a result which was to 
be expected, since this class contains so many 
engineers who found it difficult to fit their (usually 
varied) experience into any of the narrower classi- 
fications. The next strongest category, numerically, 
is locomotive engineering, with mining as a fairly 
close runner-up. Six other categories offer fields 
of 21 or more; but there are few heating and 
ventilating or aeronautical engineers available. 

Age alone, of course, is seldom the sole reason 
that may render an individual unsuitable for a 
particular position or unwilling to take it. Poor 
health is the operative factor in some cases, though 
not in so large a percentage as might be supposed ; 
and the personal inadaptability which, in certain 
legal spheres, is broadly indicated by the term 
“incompatibility of tempérament,” 
obstacle in many more. A check analysis, basec 
on individual approaches to 156 unemployed elec- 
trical engineers (56 of whom were under 55 years 
old) out of a total of 26,700 on the Register, showed 


25 ee ; » > 1] iff » ; rl > | . . 
that 65 were idle because their qualifications were | non-metallic materials. 


| the most important of these, but the two days of | 


| ™ . ®, . . | 
a the conference were little enough for the discussion 
the position offered, and 17 were found to be of the tate g 


not in demand, 25 because they were difficult to 
satisfy in such matters as salary or the location of 


“unacceptable by personality or history”; but 


appeared to have secured positions since enrolment, 
without notifying the Register, and a few were 
ineligible by reason of their nationality. Eventually | 
the total of 156 was reduced, by successive elimina- | 


tions to 26 who were genuinely employable ; but | 
there is little doubt that most of the 65 whose skill | 
was not in demand could have been placed in course | 
of time, as opportunities offered. A similar check | 
in the case of civil engineers at about the same | 
period—within quite recent weeks—showed that 640 | 
were unemployed out of 12,840 registered; and | 
here, again, at least half of the 429 who were aged 55 
or over could probably have done good service in 
suitable circumstances. 

“Suitable circumstances,” however, are clearly 
not the same as ideal circumstances, and there is 
need for adaptability on both sides in trying to fit 
the men to the jobs and vice versa. Many of the 
older men are restricted to certain localities by | 
domestic ties, financial commitments, questions of | 
personal health, etc.; others require to be con-| 
vinced that they are really able to undertake the 
work offered to them or—in not a few cases—that 
they are no longer equal to the kind of work that | 
they would like to do and, therefore, should not | 
waste any more time in looking and hoping for it ; | 
but it is probably true that the majority realise that | 
they cannot expect, perhaps after a hiatus of several 
years, to ysume the employment and the scale of 
salary to ‘which they were once accustomed, and | 
they are quite prepared, and usually anxious, to | 
accept even a much reduced responsibility and | 
remuneration if thereby they can be of service to | 
their country. Such volunteers as these, after a | 
short “ shake-down ” period, should prove valuable 
recruits to short-staffed firms in search of men of 
integrity and judgment, who can be trusted to apply 
to relatively small things those qualities which once 


justified their charge over affairs of much greater | 


moment. They are eager for the opportunity, and 
cannot be blamed if, occasionally, they decline it 
on grounds that may seem, at first sight, a little 
inadequate. A young man can expect, in the future, 
many chances to recover lost ground, lost seniority, 
or lost savings. The men of “ 55 plus ” can enter- 
tain no such prospects; but most of them are 
willing to make considerable sacrifices of time, con- 
venience and even professional status in return for 
the chance to play their part in the national effort. 





proves an) 


: ' ; R addition of a consideration of the fuel position. The | 
only six were incapacitated by bad health. Some | ae a rs 


|which nature has provided it, and no important 





| world’s metal resources. In any absolute sense such 
(a thing would be impossible, but something much 


INTERNATIONAL ACCESS nearer to the ideal than has yet been attained is 
TO MINERALS. wees ‘entirely practicable. Sir Harold Hartley, fi in: 


; : , i » ** United States is the o 
MetTaLs may fairly be described as the essential | stance, pointed =m the Uni a aly 
- ; Government compiling figures of secondary ietal 


raw materials of modern industrial civilisation. The | production.” The importance which secondary 
, he of ry: rapes era me a on = aera (usually more tersely described in this country 
4 D > >» ) > > | . . “seas . 2 
sestonment ofthe eam ening and ater sours of scrap) takes in the activities of the metal 
themselves only made possible by increasing avail- | tries is iusteated by the fact that in 1937 the > 
| ability of metal supplies. Up till a comparatively Sve pesennagee of scrap and pig rr a Gee pro 
‘ ~ | duction in Great Britain were 55 and 45. Sir H i 

| Fecent date, the metals employed by large-scale | stated that in recent years in the United States tly 





| industry were confined to iron, copper, tin, lead | : iin: bol cial (bo i om 
j}and zine, but to this brief list present-day manu- | poms that ets pa a attempt ee 
| facturing activity has added a range of materials | ° shen : meg s sd ae 
far en. vam in number the original five. Some of | 4 yen ae = only a ing og , 
these are used only in small quantities, although | °° — compen pe a oe - : oa , 

| playing important parts in alloys, but others, of | Fourth a sf A yes a paren ay > 
|which aluminium is an example, have come to} mineral wealth of a oe ok en od Se 
“occupy a major place among constructional mate- | task will hardly be simplified by the absence in ev 

| vials, Govente-Qve veess ago only a few pounds of | country but one of any statistics relating to half t! 
lite unstel fad heen emteneted fem tie ore: for |*¥ materia! of the most important metal p: 

| 1943, it is estimated that the world production will | "lt has not been the practice in most countri: 
reach 2,000,000 tons. of. _. |completely to ignore indigenous metal industries 
| It is presumably in view of the position which in the way which is common with the secondary 
metals ay = world economy, that the British | metal trades, and official statistics are usual \ 
Association, in arranging a conference to discuss the | published. Unfortunately for the purposes of inter 
implications of the Fourth Clause of the Atlantic | national comparison, these are compiled on such a 
| Charter, confined attention to metal resources. This | variety of systems that their comparative study is 
limitation was justified. The Clause postulates| jade very dificult and in some cases almost 


|“ the enjoyment by all States, great or small, | impossible. The Imperial Institute, for many years, 
| victor or vanquished, of access, on equal terms, to| has been publishing monographs each dealing with 
| the trade and to the raw materials of the world.” | the resources of, trade in, and industrial utilisation 
| Clearly the term “raw materials” includes many lof a specific metal. It also publishes statistical 
Coal and oil are probably | summaries based on available statistics -of metal 
production, export and import, throughout the 
world. This last publication is defective for the 
| reason already given, but does represent a beginning. 
ar , 43: | At the end of the Conference a resolution was 
omission of the raw materials of the building in- | passed in which it was urged that “a scientific 
dustry from the — justified on other review of mineral resources, using and supplementing 
grounds. Each country, in general, employs the | all existing data, should be among the first tasks of 
stone, clay, sand, gravel, or other materials with | any international organisation for the social applica- 
tions of science.” This is in line with the implica- 
tions of the Atlantic Charter, but it is clear that, 


rnational metal situation without the 


question of overseas supplies arises. The metal 
industries oquesiadites. 4 different case and some have given even the most favourable circumstances, an 
to draw their raw materials from all over the world. international body would take a long time to get 

A full report of the British Association Confer- | into effective operation and even then would have 
ence, which was held on July 24 and 25, 1942, has| ¢, rely on national organisations for the major part 
now been published,* and it is of much interest | of its information. It is not conceivable that the 
that one of the main impressions produced by | admirable work being done by the United States 
perusal of the various communications, in their! Bureau of Mines should be taken over by any inter- 
assembled form, is a confirmation of the fact that | national body, no matter how eminent. In these 


the “access on equal terms” which the Fourth | circumstances, and in view both of the Charter and 
Clause of the Charter promises was fully in opera-| the resolution, it is desirable that more adequate 
tion before the war. Sir William Larke, for instance, arrangements than now exist should be provided in 
speaking of alloy steels, referred to “the large! this country and it would appear that they might 
stocks of essential metals—such as tungsten, | usefully be based on the organisation already exist- 
nickel and chromium—which Germany was able | ing in the Imperial Institute, as Sir Harry Lindsay, 
to accumulate before the outbreak of the present | the Director, pointed out. The Institute has always 
war, none of these being available in Germany.” | worked with inadequate funds and inadequate staff, 
Professor W. R. Jones pointed out that * whilst | }y¢ properly strengthened it would have the advan- 
the Axis countries . . . produce less than 2 per cent. | tage of enabling the British Empire end of the pro- 
of the world’s manganese ore, yet the system of | posed international organisation to be represented, 
international commercial interchange in operation | 5, at jeast advised, by a body already in active 
prior to the war allowed them to secure 26 per cent. | oyistence and having many years of experience. 

of the world’s available exports, or 16 per cent. | The Fourth Clause of the Charter was probably 
of the world’s total production.” or nickel, | inspired by the fact that every country is dependent 
Lieut.-Colonel the Hon. Colin Campbell said * the on overseas supplies for some essential metals. Even 
problem of distribution of nickel was indeed solved | the United States imports 90 per cent. of her man- 
in pre-war days by being available to all who desired ganese ore and practically the whole of her chro- 


it and could pay for it” ; and Sir Harold Hartley, in | mium, nickel and cobalt. Russia has practically no 


his paper on “* The Recovery of Metals from Scrap,” tungsten, molybdenum, tin or antimony, and 
said that ‘* The flow of scrap to the Axis countries | inadequate supplies of nickel, copper and lead. 
in the ne ee shows how little cause for | Many other manufacturing countries are in much 
complaint they had in seqpect of fese access to the | worse positions. The Conference is a clear indication 








| world’s metal resources.” 

| It must not be assumed on the basis of these 
| quotations that, as ‘access on equal terms”’ has 
| been in operation for years, and the Fourth Clause 
|is promising something that: has already been per- 
|formed, the total result of the Conference was 
| negative ; it performed a very important service in 
| accentuating the necessity for a proper survey of the 
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that many of the matters it would have to handle 
are of a highly technical character. Past experience 
suggests that its membership may be mainly 
political. If so, it is to be hoped that the individuals 
concerned will read this useful report more than 
once. It will give them some ideas about the inter- 
| actions of the subject they have to handle and may 
| prevent mistakes of the kind to which Sir Thomas 
Holland referred, when the League of Nations, 
applying sanctions to Italy in 1935, omitted copper, 
petroleum, coal and steel, the four main ingredients 
necessary for the Italian war effort. 























NOTES. 
War CaBINET CHANGES. 

ir was announced on Sunday, November 22, 
that the King had approved a number of changes 
in the personnel of the Government and the War 
Cabinet. Lord Cranborne succeeds Sir Stafford 
Cripps as Lord Privy Seal; Colonel Oliver Stanley 
becomes Secretary of State for the Colonies in 
place of Lord Cranborne ; Colonel J. J. Liewellin, 
who has been Minister of Aircraft Production for 
the past nine months, is to go to Washington as 
Minister Resident for Supply; and Mr. Herbert 
Morrison, while retaining his office as Home Secre- 
tary and Minister of Home Security, becomes a 


member of the War Cabinet in succession to Sir | 


Stafford Cripps, who relinquishes that position on 
his appointment as Minister of Aircraft Production. 
Colonel Llewellin, it is stated, will be responsible 


to the Minister of Production (Mr. Oliver Lyttelton) | 


for work in relation to the British Missions and 
Combined Boards in Washington in connection with 
matters of supply, but will be * under the general 
egis”’ of the British Ambassador to the United 
States. Of these appointments, undoubtedly the 
one that has caused most surprise is that of Sir 
Stafford Cripps as Minister of Aircraft Production. 
With his former duties as Lord Privy Seal he com- 


bined those of Leader of the House of Commons, | 


ENGINEERING. | 433 











| and stationary boilers. The author observed that | Institute), Professor J. A. Crowther, Sc.D., Mr. 
(the removal of scale by shot-blasting before use| E. R. Davies, B.Sc., Dr. B. A. Keen, F.R.S., Dr. H. 
would reduce losses by pitting, and so would addi- Lowery, M.Ed., and Dr. H. R. Lang, A.R.C.Sc. (the 
tions of 0-2 per cent. to 0-5 per cent. of copper. | Secretary of the Institute). Professor W. Brown, 
Metallurgical data regarding tubes and chemical data | F.RS., represents the botanists on the Council, 
regarding feed water were summarised, some recom- | Professor D. Keilin, F.R.S., the zoologists, Professor 
mendations towards simplification and standardisa-|S. Chapman, F.R.S., the mathematicians, and 
| tion of boiler water tests were made, and a tentative Professor H. H. Read, F.R.S., the geologists. We 
| Specification was outlined. | are informed that the Council has been established 
- . | for the period of the national emergency, but that 
AwaRDs TO SWEDISH ENGINEERS. |it may form the nucleus of some more permanent 
High distinctions were conferred upon three | organisation to facilitate the close collaboration 
Swedish technicians at the annual meeting of the | between professional men and women practising in 
|Swedish Academy for Engineering Research, held | all branches of science. Communications to the 
recently in Stockholm. The Academy’s large Gold | Council should be addressed to Dr. H. R. Lang, 
Medal was awarded to Mr. Hugo Hammar, formerly | the honorary secretary, c/o the Institute of Physics, 
head of the Gétaverken shipyard, in recognition of | at the University, Reading. 
his technical and scientific services in the promotion | y 
of Swedish shipbuilding. The Brinell Gold Medal| T#£ Loxpon Master Buitpers’ AssocraTion. 
was awarded to Professor Gustaf Bring in acknow-| The re-planning of London’s damaged buildings, 
ledgment of his researches in the sphere of iron-ore | referred to on more than one occasion in these 
concentration, particularly in connection with the | columns, though primarily the task of the architect, 
production of steel by direct methods. The Aca-|is perhaps hardly more material than their actual 
demy’s ordinary Gold Medal was awarded to Mr. | rebuilding, and in this the London Master Builders’ 
Bertil Stalhane in recognition of his research work | Association will undoubtedly play an important 
on extra high-tension electrical systems. All three} part. Next month, the Association is celebrating 
awards were presented to the recipients by H.R.H.| the 70th anniversary of its foundation, an event 
the Crown Prince of Sweden. A survey of the| which was alluded to at an informal meeting held 
activities of the Academy and of the development of | on Friday, November 13, at its headquarters, 47, 
technical and scientific research in Sweden during | Bedford-square, London, W.C.1, with the president, 

















a post which now is allocated to Mr. Anthony Eden, | the past year was given in the course of the meeting 
who, however, continues in the office of Foreign | by the Director, Professor E. Velander. After 
Secretary. That Sir Stafford’s early training gave | drawing attention to the difficulties of importing 
him at least a sympathy with the scientific outlook | fuels and lubricants at the present time, Professor 
was stressed at the time of the appointment of the | Velander stated that lubricating oil distilled from 
three scientific advisers to the Minister of Produc- | the tar extracted from pine logs had been tested at 
tion, with whom Sir Stafford, as Lord Privy Seal, | the State Materials Testing Institute and had given 
was in direct touch and to whom he provided | Surprisingly good results. Moreover, pine tar was 
contact with the War Cabinet. It is not so generally | [OW ™ regular use as fuel by the Swedish fishing 
appreciated that he obtained first-hand experience | fleets in the Baltic. Much progress had been made 
of munitions production during the last war, in the | ™ perfecting processes for the artificial drying of 
capacity of assistant superintendent of the Govern. | peat and it had been ascertained that at tempera- 
ment factory at Queen’s Ferry. To what extent | tures in the neighbourhood of 250 deg. C., a hard, 
this experience of a quarter of a century ago is| dry fuel could be produced which was more efficient 
applicable to aircraft production at the present day, |!" 848 producers than was ordinary wood. En- 
to which the conditions of the last war afford no | Couraging results had attended efforts to produce 


exact parallel, may be open to doubt; but there | Synthetic rubber and work in this direction was 
can be no question regarding the ability and energy | being actively pursued under Professor T. Swedberg 
of the new Minister, or of the outstanding analytical | @t the Upsala Physico-Chemical Institute. The 
skill which he brings to the direction of this major | Mo-Domsjé Pulp Company were producing trial 
war-time department of the Government and the | quantities of a polysulphide from home-produced 
|raw materials. This product would probably be 
| available in commercial quantities in the spring of 
Tue INSTITUTION OF MECHANICAL ENGINEERS. 1943. It was named Modotiol A, and was a plastic, 
An ordinary general meeting of the Institution of | Slightly-resilient substance which could replace 
Mechanical Engineers was held at Storey’s Gate, natural rubber for certain purposes. 
St. James’s Park, London, 8.W.1, on Friday, : ‘ " 
November 20, the chair being occupied by the Jorint CoUNCIL OF PROFESSIONAL SCIENTISTS. 
President, Colonel 8. J. Thompson, D.8S.0. At the} The Institute of Chemistry and the Institute of 
conclusion of the routine business, the President | Physics, in association with representatives of 
announced that the Council, that afternoon, had | professional botanists, geologists, mathematicians 
unanimously elected Mr. Orville Wright an honorary | and zoologists, have set up a Joint Council of 
life member of the Institution in recognition of his | Professional Scientists under the chairmanship of 
distinguished contributions to mechanical science.| Sir Robert Pickard, D.Sc., F.R.S. The Council 
Two papers were then presented to the meeting, | has been established to voice the collective opinion 
the first, entitled ‘‘ Caustic Embrittlement,” being | of over 10,000 qualified scientists on matters of 
by Mr. E. W. Colbeck, M.A., Mr. S. H. Smith, B.Sc., | public interest and to provide a liaison between 


national productive effort. 


and Mr. L. Powell, B.Sc. The paper described the | professional organisations of scientists for co-ordi- | 


results of experimental work on caustic embrittle- | nated action in matters of common interest. In 
ment using apparatus based on that employed in| particular the Council will concern itself with the 
recent investigations in the United States, in which utilisation of scientists to the best advantage in the 
apparatus the solution to be tested was contained in | service of the community and with the education, 
a hollow sealed tubular specimen, heated as required | training, supply and employment of scientists. The 
and subjected to a tensile load by means of a Council will also aim at securing a better under- 
spring. The American results had not been con- | standing of the place of scientists in the community 
firmed, but examples of intergranular cracking had | and the maintenance of adequate qualifications and 
been produced, some of them with dilute solutions | ethical standards among professional scientists. A 
containing such amounts of caustic soda and silicate | further object of the Council will be the supply of 
as would be found in boiler waters. Some incon- | information and advice to public and other bodies 
clusive evidence was forthcoming that embrittlement | on matters affecting scientists. The representatives 
occurs more readily in poor quality steel and under | of the Institute of Chemistry on the Council com- 
conditions of non-uniform stress distribution. Inter-| prise Dr. J. J. Fox, C.B., O.B.E. (the President of 
granular failures had been produced in a few| the Institute) and Professor Alexander Findlay, 
experiments with a different type of specimen.| D.Sc., Dr. G. Roche Lynch, O.B.E., Sir Robert 
The second paper, entitled ‘Corrosion of Boiler | Pickard, D.Sc., F.R.S., Dr. H. A. Tempany, C.M.G., 
Tubes,” was given by Mr. T. H. Turner, M.Sc. | C.B.E., and Mr. R. B. Pilcher, 0.B.E. (the Registrar 
The nature of failure of boiler tubes by both local | and Secretary of the Institute). The representatives 
and general corrosion was discussed and suggestions of the Institute of Physics are Professor Sir Lawrence 
made for preventing corrosion in locomotive, marine | Bragg, O.B.E., Sc.D., F.R.S. (the President of the 


|Mr. W. E. Rice, O.B.E., occupying the chair. 
| Originally created as an arbitrative body, the 
Association, which started with 28 members and 
has now a roll of over 1,000 representing building 
trade employers within a radius of 15 miles from 
headquarters, has greatly enlarged its activities. 
It has done much to foster technical education, 
and a new apprenticeship agreement, based in the 
main on that originally negotiated between it and 
the operatives in the London area, has recently been 
| approved for national use. It nominates, on 
| request, members to serve upon advisory councils 
| set up from time to time by the British Standards 
Institution, the Building Industries National Council 
|and *by Government departments. In this latter 
| connection the Association is proving of great 
|service in interpreting the numerous regulations, 
such as licences for timber and steel, etc. control 
| of civil building and licences, essential works orders, 
| and so forth.. The Association, before the formation 
of the Builders’ Emergency Organisation, mobilised 
the building industry for the urgent repair of war 
damage and for the urgent defence measures required 
by the War Office after Dunkirk. The settlement 
of questions arising between employers and opera- 
tives in relation to wages, hours of work, and other 
conditions of employment forms a great part of the 
activities, and it is worthy of note that, as a result 
of its efforts in these directions, no major stoppage 
of work due to trade disputes has taken place in 
London since 1924, with thé exception of the 
General Strike of 1926. As an illustration of its 
work in the past, it may be mentioned that the 
Association succeeded in securing the repatriation of 
the numerous foreign masons and other workmen 
| who had been imported to build the Law Courts, to 
| the virtual exclusion of British labour. 














ROYAL METEOROLOGICAL Socrety.—The, Council of 
the Royal Meteorological Society has awarded the 
Buchan Prize for 1943 to Dr. T. E. W. Schumann, 
M.Sc., and Mr. Gordon Manley, M.A., M.Sc., F.R.G.S. | 
The Prize is awarded bienially to the authors of the 
papers. published in recent issues of the Quarterly Journal 
of the Society, which have been adjudged to contain the 
most important original contributions to meteorology. 





Heavy Ou. SUPPLIED TO ROAD VEHICLES.—The Com- 
missioners of Customs and Excise have agreed that copies 
of the returns rendered by users to the Ministry of War 
Transport on form Z/F/5a (weekly vehicles record) or 
form RH/A/2 (chartered or hired-vehicle weekly journey 
sheet) will be accepted as sufficient records of oils supplied 
to, and miles travelled by, the vehicles concerned for 
the purposes of the Heavy Oils (Road Fuel) Regulations, 
1935, as referred to in Notice No. 75 (paragraph 19) issued 
by the Commissioners. Any user who wishes to utilise 
the concession must keep a copy of each return referred 
to at the premises where the records compiled for Customs 
and Excise purposes are kept, and produce the copies on 
demand to the officer of Customs and Excise. 
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MR. C. P. EUGENE SCHNEIDER. 


VERY many people in all walks of life in France, 
and the numerous friends he had in this country, 
will have learned with deep regret of the sudden 
death of Mr. Charles Prosper Eugéne Schneider, 
which occurred in Paris on November 17. Mr. 
Schneider was the grandson of Mr. Joseph Eugéne 
Schneider, the founder of the works at Le Creusot, 
and was born in that town on October 29, 1868. 
He had been head of the firm of Messrs. Schneider 
et Compagnie for over 40 years and we have no 
doubt that his death was hastened by the fact that 
all his firm’s establishments, at Le Creusot, Chalon- 
sur-Sadne, Paris, Le Havre, Caen and Bordeaux, 
were occupied by the enemy as a result of the events 
of June, 1940, and that the works at Le Creusot 
were subjected to a heavy daylight air attack by the 
Royal Air Force on October 17. Moreover, he had 
never fully recovered from the blow caused by the 
death of his eldest son, Mr. Henri-Paul Schneider, 
who was killed in 1917 over the enemy lines when 
serving in the French Air Force. Mr. Schneider's 
two other sons also served in the war of 1914-18. 

The Schneider family has so long been intimately 
connected with the history and development of the 
Creusot works and of their subsidiary undertakings 
that a brief historical review will be of interest. 
Previous to the arrival at Le Creusot of Mr. Joseph 
Eugéne Schneider (1805-1875), a number of attempts 
at working and turning to account its coal beds 
had proved generally unsuccessful. A company 
was formed as early as 1782 for the manufacture of 
cast iron, under the guidance of the English engineer 
William Wilkinson. The speciality of that early 
company was the making of cast-iron and bronze 
guns. In 1815, the European wars came to an 
end and the company failed, since it found itself 
unable to transform its processes of manufacture 
in a sufficiently short time. In 1818, the concern 
was purchased by French and English capital, the 
latter supplied by Messrs. Manby and Wil§on ; 
this venture did not succeed, and a fresh company | 
was formed in 1828, but failed in 1833. Until} 
recently, the ruins of the pit-head building over a | 
disused coal shaft, called ‘le puits Manby,” could 
be seen close to Le Creusot railway station. 

Still another company was started in 1835, but 
it met with only indifferent results, and its stock 
in trade was acquired, in 1836, by Mr. J. Eugéne 
Schneider, at that time forge master in a com- 
paratively small way of business at Bazeilles, near | 
Sedan. Mr. J. E. Schneider and his brother, 
Adolphe, formed a company which was known for 
several years as ‘‘ Schneider fréres et Cie.” On 
the death of Mr. Adolphe Schneider, in 1845, the 
name of the company was changed to ‘“‘ Schneider 
et Cie.,” the name which it still bears and under 
which it has achieved a world-wide reputation. 
Mr. Henri Schneider (1840-1898), the only son of 
Mr. J. Eugéne Schneider, who had been actively 
associated with his father since 1867, became sole 
responsible director on the death of the latter in | 
1875. On the death of Mr. Henri Schneider, in| 
1898, Mr. C. P. Eugéne Schneider, the subject | 
of the present memoir, became, in his turn, sole 
responsible director, and never ceased to devote 
the whole of his time and activities to the concern. | 
It may be recalled that some 40 years ago we pub- | 
lished detailed illustrated descriptions of the various 
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their ordinary industrial products were much more 
numerous than their manufactures of war material. 
The former covered a wide range, including the 


| 


mechanical and civil engineering work. Moreover, 
Mr. Schneider and all the members of his family 
have always appeared to attach as much importance 
to the benevolent institutions which they established 
at Le Creusot at their own expense, as to the actual 
manufacture of iron, steel and the products derived 
therefrom. These institutions include first-rate arts 
and crafts schools; a hospital staffed by eminent 
surgeons, doctors and nurses; dwelling houses 
which the employees have been able to acquire 
at cost price on easy terms; and the provision of 
pensions, of sports grounds, and of homes for the 
aged and infirm. 

Owing to the development of the firm, Le Creusot 
ceased, some years ago, to be the central governing 
organisation, and Mr. Schneider found it necessary 
to reside in Paris and to direct the business from that 
city, but the Creusot benevolent institutions never 





Tue Late Mr. Ev@ENE SCHNEIDER. 





rolling of merchant bars, plates, sheets, and sec- | 
tions, and the construction of bridges, piers, loco- | 
motives, electrical machinery and plant, internal. | 
combustion engines, steam turbines, and other | 
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l 
| made an honorary member of the Institute in 1940, 
| He was appointed honorary member of the Institu. 
| tion of Civil Engineers in 1936, and was also a 
member of the Worshipful Company of Blacksmiths, 
and vice-president of the France-Great Britain 
Association. The United States often showed their 
recognition of his services to the industrial world. 
He was appointed a foreign associate member of 
the United States National Academy of Sciences ; 
received the degrees of D.Sc. of the Pittsburgh 
and Cleveland Universities, the honorary devree 
of Doctor of Engineering of the Stevens Institut 
of Technology, and was given the Freedom of thy 
City of Pittsburgh. He was awarded the Gold 
Medal of the American Institute of Mining and 
Metallurgical Engineers, and the John Fritz Med 
was conferred upon him by the National En 
eering Societies of America. In 1919, Mr. Schneide: 
served as President of the Economic Mission s 
by the French Government to the United States 
Mr. Schneider was a member of the Frenc! 
Chamber of Deputies from 1898 to 1910 ; at one tir 
he also served on the Local Government Board fi 
the department of Sadne-et-Loire and as Mayor 
Le Creusot. He was an Officer of the Legion « 
Honour, and was elected a member of the Institut 
de France, Académie des Morales et 
Politiques in 1934. Mr. Schneider read several! 
papers before French, American and other institu 
tions, including the Iron and Steel Institute. H 
also wrote several books, one of these being entitled 
Institutions Sociales, a title which is indicative of 
the social interests of the author. 


Sciences 


MR. CHAS. S. LAKE. 


To those who follow the current literature of 
railway mechanical engineering, the name of Mr. 
Charles S. Lake must be familiar, and it is with 
much regret that we record his death on Novembe: 
18, after an illness of a few days only. He had been 
associated in one capacity or another with our 
contemporary, The Railway Gazette, for some 37 
years, but his contributions to technical journalism 
ranged over a wide field and included the authorship 


|of handbooks on motoring subjects as well as on 


locomotive design and operation. 

Charles Sidney Lake was born on January 26, 
1872, and was the son of Mr. Henry H. Lake, partner 
in the firm of Haseltine, Lake and Company, char- 
tered patent agents, through whom Mr. F. W. Webb, 
of the London and North Western Railway, took 
out most of his numerous patents. Although he 
was never concerned in his father’s firm, young Lake 
therefore had an excellent opportunity of becoming 
acquainted with one of the foremost locomotive 


|designers of his day; and, indeed, on returning 


from three years’ educational residence in Berlin, 


| proposed to enter upon a pupilage under Webb at 


ceased to function smoothly under the careful 
attention devoted to them by him and his family. 
Similar relations exist between master and man in 
other establishments outside Le Creusot which have 
been acquired by the firm. 

For many years the Creusot works had at their 
disposal iron ore mined at no great distance, suffi- 
cient to keep the blast furnaces supplied. These 
iron-ore mines, however, became exhausted some | 
years ago and the blast furnaces gradually ceased | 
to function. The Creusot works had therefore 
to be adapted to meet the situation, but they have | 
never ceased their activities in all other direc- | 
tions. After the war of 1914-18, Mr. Schneider | 


Crewe. Circumstances decided otherwise, however, 
and his works experience was actually obtained 
in the Melton Constable shops of the Midland and 
Great Northern Joint Committee, under Mr. William 


| Marriott, with whom he served from 1890 to 1893. 


The next three years he spent in the drawing office 
of Messrs. Humphrys and Tennant, at Deptford, 
and at sea in the Clan Line; after which he was 
appointed chief draughtsman to Messrs. Ham, Baker 
and Company, London. He held this position 
until 1899, when he transferred to a similar post 
with Messrs. Farrow and Jackson, of Great Tower- 
street, London, E.C. At about this time, however, 
he began to take an interest in technical journalism, 


Schneider establishments as they existed at that | acquired a controlling interest in the Skoda Works | his first effort in this direction appearing in The 


time. | 

Over a period of many years, and mainly under the | 
administration of Mr. C. P. Eugéne Schneider, the 
company greatly extended its scope and kept fully | 
abreast of the times. New works were built and | 
interests in others, both in France and abroad, were 
acquired. It is interesting to note that as early as 
1876, Messrs. Schneider started the manufacture 
of all-steel armour-plates, while they have long been 
renowned for the excellence of their artillery. It 
would, however, be a mistake to consider the firm 
and its late head as having been employed mainly 
upon the design and manufacture of munitions of | 
war. This is very far from being the case, since | 
prior to the outbreak of hostilities, at all events, | 





at Pilsen, in Czechoslovakia, a venturé which was 
lost to the firm when Germany seized that country. 
A few years ago the firm also acquired what might 
be termed a technical interest in Marine Industries, 
Limited, of Sorel, in the Province of Quebec, Canada. 
The Canadian company is independent of Messrs. 
Schneider’s establishments, but entered into an 
agreement with them in regard to technical colla- 
boration, so that Messrs. Schneider sent engineers 
and technical men to the Sorel works to assist in 
the design and manufacture of various products. 
Mr. Schneider was well known and _ highly 
esteemed in this country. He was President of the 
Iron and Steel Institute from 1918 to 1920, and was 
awarded the Bessemer Gold Medal in 1930; he was 








Railway Magazine in 1901. Gradually he extended 
his field as a contributor on railway matters and on 
internal-combustion engines, and, for a time, was 
motoring correspondent of the Daily Telegraph. 
In 1913, he became a part-time member of the 
editorial staff of The Railway Gazette and, four years 
later, a full-time assistant editor, and, eventually, 
technical editor. The rest of his life was spent with 
that journal and its associated publications, although 
he continued to contribute to certain other periodi- 
cals; his ‘‘ Locomotive Notes” in The Model 
Engineer, for example, were a well-known feature. 
Mr. Lake was a member of the Institution of 
Mechanical Engineers and of the Institution of 
Locomotive Engineers. 
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LETTER TO THE EDITOR. 
APPARATUS FOR PARTICLE SIZE 
ANALYSIS. 

To THe Eprror oF ENGINEERING. 

Sir,—I have been asked to draw your attention 
to an error in the otherwise admirable series of 
articles which have appeared recently in ENGrIn- 
EERING describing apparatus used in Imperial 
Chemical Industries, Limited, for particle size 
determination. In paragraph 2 of page 242 of 
your issue of September 25, the following statement 
is made in regard to size analysis by microscopical 
examination: “It has been found on tests with 
the same powder, that two observers cannot obtain 
mass analyses better than about + 10 per cent., 
and that tests by the same observer may differ by | 


5 per cent. to 10 per cent. Especially if particles | 





LABOUR NOTES. 


Tue Rules Revision Committee of the Amalgamated 
Engineering Union, at a meeting in Leicester last week, 
made suitable provision for the admission to member- 
ship of women engineers. A postal ballot of the male 
members had already adopted the principle by a sub- 
stantial majority. No indication was given after the 
meeting of the new rules which had been framed, but 
it was officially stated on behalf of the committee 
that “the fervent desire”’ of the members was that 
the new section “ would quickly absorb the traditions 
of Trade Unionism and stedfastly stand shoulder 
to shoulder with their fellow-workers in maintaining 
and improving labour conditions.” Many women 
employed in engineering establishments are members 
of the National Union of General and Municipal Workers 
and the Transport and General Workers’ Union. 








At a conference in London, last week, with the Engi- 
neering and Allied Employers’ National Federation, 
the Transport and General Workers’ Union and the 


larger then 10 ‘ae 20 » are present, personal errors | National Union of General and Municipal Workers 
in size estimation are enough to render the results | .ubmitted arguments in support of their applications 


valueless. If, however, the overall size range is| 
smaller than about 5 to 1 reasonable agreement is | 
possible with care.” | 


for wage increases for their women members employed 
in the engineering industry. They claimed (1) Minimum 
rates for women, 18 years of age and over, of not less 


I would like to point out that this was a view | than 85 per cent. ot the district rate for men labourers ; 


held about four years ago and it by no means does | 
justice to the possibilities of the microscope in 
this field. About that time, Messrs. Carey and 
Stairmand, and I, felt that the position in regard 
to size analysis by microscopical examination was 
very unsatisfactory and joint research was carried | 
out on the problem. It was found, using microscope | 
equipment of high resolving power, and special | 
methods of sampling and dispersing the powder as | 
described in your articles, that very reproducible | 
results could be obtained by the same observer. | 
The mass analyses of powders sized > 20 yu, and | 
in many cases of particles of fairly regular shape 
up to 50 uw, were moreover in close agreement with 
the results obtained with the photosedimentation 
apparatus. It was shown subsequently that 
observers working in different laboratories can 
obta‘n mass analyses in close agreement. It was 
for these reasons that we reached the conclusions 
summarised at the end of your article and we| 
would therefore be grateful if you would publish 
this letter in order to clear up possible misappre- 
hensions. 

Yours faithfully, 

G. Lowrie Fatrs. 
[.C.1. (General Chemicals), Limited, 
Central Laboratory, 
~ : 
Widnes. 
November 18, 1942. 

















GROUPING FOR GOVERNMENT 


CONTRACTS. | 


Tue Ministry of Works and Planning have come to} 
an agreement with the building and civil engineering 
industry with regard to the utilisation of groups of | 
contractors for the carrying out of Government con- | 
tracts. In the case of contracts estimated to cost over | 
25,0001., the group to be entrusted with the work must 
be approved by, and registered as a group with, the 
Ministry of Works, W.G. II, Abell House, John Islip- 
street, London, S.W.1. One firm must be appointed 
as group leader, to the approval pf the Ministry, and 
must be recorded in the Ministrps register as having 
an average annual turnover exceeding 60,0001. Con- 
tracts will be made with the group leader, except in 
certain specified instances. In the case of contracts 
estimated to cost 25,0001., or less, the group must be 
approved by, and registered with, the Works and 
Buildings Emergency Organisation in the Regional 
Office of the Ministry of Works and Planning. The 
group leader appointed must be recorded in the 
tegional register as having an average annual turnover 
exceeding 25,000/., and, in this case also, contracts 
will usually be made with the group leader. The con- 
ditions which must be fulfilled by groups of Scottish 
contractors are generally similar, except that for con- 
tracts estimated to cost over 25,0001., the group leader 
must have an average annual turnover exceeding 
45,0001., and for contracts costing not more than 
25,0001., a turnover exceeding 18,000/. per annum. 
The Regional Offices referred to above are those of the 
Regional Allocation Officers of the Ministry. There are 
twelve of these, established respectively in Newcastle- 
upon-Tyne, Leeds, Nottingham, Cambridge, London, 
Reading Bristol, Cardiff, Birmingham, Manchester, 
Edinburgh, and Tunbridge Wells. 








| of a man’s. 


| posed of three grades—Commanders, 


(2) not less than 90 per cent. of that rate for women on 
semi-skilled work, plus the additional amounts payable 
to men doing semi-skilled jobs ; (3) the full man’s rate 
for certain categories of women workers classified as 
doing women’s jobs. In the case of girls under 18, 
they asked for minimum rates.of 30s. a week for-girls 
of 15, 37s. a week for girls of 16, and 45s. a week for 
girls of 17. 





A counter-proposal, put forward on behalf of the 
employers, consisted of a comprehensive wage structure 
for women, dividing them into categories of unskilled, 
semi-skilled, and fully-skilled. Those in the fully- 
skilled class would receive the man’s full rate. A feature 
of the plan was understood to be a proposal to set up 
for women the principle of “‘the rate for the job” 
instead of expressing a woman’s rate as a percentage 
The conference failed to reach agreement, 
and the matter was accordingly reported to the Ministry 
of Labour and National Service. 


The Trade Report of the United Patternmakers’ 
Association, for ‘the third quarter of the current year, 
states that the membership at the end of the period 
was 13,487. During the three months, 15 members 
received trade benefit, 263 sick benefit, and 675 super- 
annuation payments. oe 

A French Act of. April 1 has established a National 
Order of Labour for the purpose of honouring persons 
who, in the pursuit of their occupations, display rare tech- 
nical ability, a high sense of responsibility to the com- 
munity, or notable and sustained devotion to their 
occupations and the nation. The Order will be com- 
Officers and 
Knights. The date fixed for awards and promotions 
is May ! in each year—the national Labour Day. 
Persons of French nationality who are not less than 
35 years of age, possess their civil rights, and can show 
not less than 10 years’ service in an occupation, are 
eligible for admission to the Order. 





Six years’ membership of the Order as a Knight 
is needed to become an Officer and six years as an 
Officer to become a Commander. Exceptions may be 
allowed in cases of special merit. A Council has been 
set up under the chairmanship of the Secretary of 
State for Labour. It consists of a member of the 
Council of the Order of the Legion of Honour, the 
Secretary-General for Labour and Man Power, the 
Secretary-General for Industries and Home Trade, the 
Director of the Social Insurance and Mutual Benefit 
Funds, two employers, two foremen, two handicrafts- 
men, and two wage-earners or salaried employees. 





The Review of the International Labour Office at 
Montreal states that about 2,900 workers in the 
Venezuelan oil industry are unemployed as a result of 
a forced curtailment of production and an agreement 
has been reached between the Government and the 
industry to place them in agriculture. 





In the House of Commons on Thursday last week, 
Mr. Ellis Smith, the Labour Member for Stoke, asked 
the Minister of Labour and National Service whether 
his attention had been directed to the great expansion 
of output attributable to the skilled technicians in 
every branch of industry who were training unskilled 


labour, both male and female ; and whether he would 
consider making some public acknowledgment of that 
valuable contribution to the national effort. 





Mr. Bevin, replying, said that he was fully aware of 
the important contribution to the national effort made 
by the skilled technicians in industry. The immense 
increase and changes in production necessary for the 
war effort had only been made possible by the entry 
of fresh workers, men and women, into the factories. 
These new entrants had had to be trained and up- 
graded to meet the constantly increasing need for more 
skilled workers. That they had been able to meet 
these demands was in great part due to the technicians 
and skilled men who, day by day, on the floor of the 
factory, had imparted their knowledge and valuable 
experience to the newcomers—especially the women, 
who had come forward to play their part in industry 
for the duration of the war. The Minister added, 
amidst applause, that he was glad to have the oppor- 
tunity to pay tribute to the splendid work which all 
concerned were doing. 


The National Federation of Building Trades Em- 
ployers has been told by the Minister of Labour and 
National Service that 28,000 building and civil engin- 
eering workers, who will be called up for the Armed 
Forces, will be mainly those born after June 22, 1910. 
If, however, the numbers available do not reach the 
total needed, older men will be included. Mr. Bevin 
added that the fact that men were being called up 
should in no way be taken to indicate that the building 
programme had lost any of its urgency. 





It was mentioned in these Notes a week ago that the 
executive committee of the Mineworkers’ Federation 
of Great Britain had decided to suggest to the Minister 
of Fuel and Power that the present war wage of 6s. 2d. 
a shift—37s. a week—should be added to the compen- 
sation payable to injured workers. On Thursday last 
week representatives of the Federation saw Major 
Lloyd George on the subject and submitted arguments 
in support of the proposal. While, they said, the war 
wage was granted to meet present-day conditions, the 
compensation paid to injured miners took little or no 
account of them. It was estimated that the concession 
would cost from 3$d. to 4d. a ton of coal produced, 
which could be borne by any necessary advance in the 
price of coal. The Minister promised to consider the 
matter and give his decision later. 





Particulars of the newly-formed Corps of Royal 
Electrical and Mechanical Engineers are given in the 
November issue of the Amalgamated Engineering 
Union’s Journal. Commenting editorially on the estab- 
lishment of the corps, Mr. Fred. Smith, the general 
secretary of the union—who is also editor of the 
Journal—says that the launching of such a body 
composed “almost entirely of mechanics or near 
mechanics is distinctly a forward step and 
should go some way to meet the criticism we have 
continuously levelled at the past practice of enlisting 
skilled mechanics into regiments where their industrial 
experience could not be used to anything like the 
fullest extent. The highly mechanised nature of a 
modern army of necessity implies,” he points out, 
“that a considerable number of trained mechanics 
must be available for inevitable breakdowns and 
running repairs.” 





In another editorial note in the Journal, the writer 
regards “ the prestige and influence ’’ now enjoyed by 
the trade unions “when dealing with enlightened 
employers or groups of employers” as a significant 
sign of the times. ‘* We have consistently maintained,” 
he goes on to say, “ that industrial peace can only be 
possible by an unqualified recognition of the elemen- 
tary principle that the trade unions are the only 
natural approach to the united employers. The aims 
of both are precisely similar—in the ease of the em- 
ployers to have one federation for one industry, and 
in that of the trade unionists to have all workers in 
one industry in one union. This is the ideal at which 
we are aiming, but which, at present, we are con- 
siderably short of attaining.” 





“Tt is, however, very satisfactory to record,’’ h 

continues, “‘ that one huge national and international 
industrial undertaking have posted notices in their 
works inviting their employees who are not members 
of specified trade unions to consider the benefits of 
membership. The notices make clear that there is no 
intention of interfering with the personal liberty of the 
individual to join or not to join; but it is obvious that 
the voice of the unorganised will not be heard when the 





question of wages and working conditions are under 
discussion.” 





COAL FOR STEAM RAISING.* 
By J. N. Warre. 

WHEN free competition existed between the pro- 
ducers of coal, the user had reasonably adequate 
safeguards that he would get the class of coal required 
for his purpose at the market price prevailing. The 


putting into operation of the Coal Mines Act, 1930, 
and the extensions thereof, abolished competition 


between producers and brought into existence a mono- | 


poly of the production and disposal of coal. The 
normal commercial safeguards existing with free 
competition are replaced by formal appeal to Com- 
mittees of Investigation and the Central Appeal 
Tribunal with the duty of maintaining reasonable 
equity for coal users. 

The costs of power production are materially affected 
by the price of coal. The price of coal at the power 
stations connected to the Grid is shown by Figs. 1 and 2, 
herewith. Fig. 1 represents the average delivered 
price of coal for all power stations operating on the 
Grid system; and Fig. 2, the index of changes in 
average price of fuel at all these stations relative to 


changes in average pit head price of all commercial 


disposals of coal in the home market (related to 1932 as 
100). The period taken is from 1932 to the middle 
of 1939 for both curves. The selling schemes began 
to get into operation about 1935-1936, and their effect 
was delayed by at least twelve months owing to the 
effect of coal contracts entered into prior to their 
inception. 

Fig. 1 shows that there has been a continual increase 
in the price of coal since 1935, and that by the middle 
of 1939 this increase amounted to over 36 per cent. 
on the 1932 price. The rate of increase showed some 
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purposes. Combustion methods and equipment have 
been developed to liberate effectively the heat in any 
class of coal, but there is no one design of steam- 
generation apparatus that can deal effectively with the 
whole range of coals. During the past two decades, 
rapid progress has been made in the efficient com- 
bustion of fuel on an ever-increasing scale in electric 
| Generating stations. Fig. 3 shows the reduction in 
| coal consumption for units generated since 1922. A 
large part of this reduction has been due to improve- 
| ments in design and operating technique. This curve 
| gives a good picture of the contribution of designers 
and operators to the better utilisation of the national 
| coal resources. 

The evolution of highly efficient bo‘ler plant in large 
units now required in the modern power station has 
| inevitably restricted the permissible variation in the 
quality of fuel from the specified standard for which 
| the plant is designed. The high efficiency of boiler 
| plants in modern power stations has only been obtained 
| by designing the plants to deal with a particular range 
|of coals, and any variation outside certain known 
limits results in a lowered efficiency and a loss in out- 
| put capacity. 
The boiler plant in such a station has a designed 
| Output to match up closely with the output of the 
| turbine plant; hence any reduction in boiler output 
capacity immediately immobilises a corresponding 
| capacity of turbine plant, and decreases the capacity 
| of the station as a producer of electrical energy. This 
loss cannot be made good by feeding more coal to the 
furnaces, which are physically incapable of maintaining 
| combustion at the required level with unsuitable fuel. 
| Consistency in quality is an essential requirement in 
| fuel supplies to modern bo ler plants, and, in this 
connection, sizing is an important aspect of quality. 








signs of easing off in 1939. The price there shown is 
the price delivered at the power stations; and includes 
all transport charges, which are not inconsiderable. 
As there has been no material increase in transport 
charges, the increase in coal price at the pit head is 
much greater on a percentage basis than shown in 
Fig. 1. From Fig. 2 it will be noted that the price of 
coal to power stations decreased relative to the price 
for all coal from 1932 to 1936, since when there has 
been a steady increase up to the middle of 1939; and | 
that the price to power stations has been increased 
by a greater amount than to other users of coal. 

Fig. 3, opposite, shows the reduction in coal con- 
sumption from 1922 to 1939. The reduction effected 
from 1932 to 1939 (the period of Figs. 1 and 2) is of 
the order of 21 per cent. Fig, 4 gives the average 
calorific value of the coal as delivered to power sta- 
tions. The value increased between 1932 and 1939 | 
by approximately 3 per cent. Notwithstanding the 
decrease of 21 per cent. in coal consumption and the | 
increase of 3 per cent. in calorific value, the average 
net cost of heat per unit sent out was 9 per cent. 
higher in 1939 than in 1932. The gain due to technical | 
progress has been outbalanced by the rise in the cost 
of coal shown in Fig. 1. The foregoing shows that 
power producers have a vital interest in the working 
of the 1930 Coal Mines Act and in all future legislation 
for the government of the coal industry. | fans, together with the economiser and air-heater 

The disposal of coal has been put on a national | arrangements. The combustion of a high-volatile fuel, 
basis, and it seems reasonable to assume that, what-| breaking up during the process into gaseous hydro- 
ever other changes are brought about by legislative | carbon and spongy coke, differs fundamentally from the 
action, the national basis will remain. It therefore | combustion of a low-volatile fuel, which burns directly 
appears appropriate to suggest that there should be | to form carbon monoxide and finally carbon dioxide. 
national standards by which the quality of coal can/ Generally speaking, fuel having a volatile content of 
be compared, and that there should be standard | less than 11 per cent. requires the adoption of pul- 
conditions of sale which will ensure that the reasonable verised-fuel firing, while with fuels having a higher 
requirements of coal users are complied with. So far | volatile content there is a choice between various types 
as coal for power profuction is concerned, there should of mechanical grates with balanced draught or pulver- 
be an agreement negotiated with the coal industry | ised fuel. In all cases, the design of the furnace and | 
which would set up standard definitions of size, quality | the combustion equipment is governed largely by the | 
and conditions of sale similar to those in British | volatile content of the fuel. 

Standard Specifications and the I.E.E. Model General| The choice of a fuel may be widened to a limited 
Conditions of Contract, and that these should be/extent by judicious blending, but such blending | 
mandatory on both seller and buyer. | should produce a homogeneous mixture and should be | 

What the power producers require is that their| with coals having somewhat similar characteristics. 
reasonable requirements as to coal quality will be met. | The practical aspect of volatile content may be visual- 
The rational way to achieve this would appear to be | ised from the fact that combustion rates with high- 
by negotiation between the electricity supply industry | volatile toal range up to about 50 Ib. per square foot 
and the coal industry. The first step towards this | per hour in practice, while with low-volatile coal the | 
desirable objective is to survey all relevant matters | maximum rate of combustion is not more than about | 
and to set out what are reasonable requirements as to | 30 lb. per square foot per hour. This, and the funda- | 
quality, size, ete. This paper attempts such a survey | mental difference in the combustion process, makes it 
and sets out the main essentials from the users’ point | essential for boilers to be supplied with coal having a 
The power producer has also a very vital | volatile content approximating to that for which they | 
The first requisite is consistency in | 


Just as the bo'ler output is matched up to the turbine 
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output, so must the coal supplies be matched up with 
the design of the combustion -appliances, furnace 
arrangements and general boiler design. 

The volatile content of the fuel largely determines 
the design of combustion appliances, furnaces and 


| 


of view. 
interest in the price he is called upon to pay, and has | were designed. 
a right to be assured that he will not be called upon | value. 
to bear an undue share of the costs of coal production! The commercial value of a fuel lies not in its weight, | 
and distribution. but in the heat it produces in a suitable form. Generally | 
The coalfields of this country produce a wide range | speaking, the higher the calorific value of the fuel, the | 
of coals, all of which can be used for steam-raising | greater its commercial value for steam-raising purposes. 
-— - —— | Conversely, the lower the calorific value, the less | 
* Paper read at a meeting of the Institution of Elec- | valuable the fuel becomes. Wide variations in calorific 





trical Engineers, held in London jointly with the Insti- | value of commercial coals are due mainly to variations 
tution of Mechanical Engineers and the Institute of Fuel,|in ash and moisture content. 
on Thursday, November 5, 1942. Abridged. 


Coal becomes quite 


. . | 
'useless long before its calorific value falls to zero; 





| be considered as a preventible loss. 
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| broadly speaking, British coals having a calorific valye 
of not more than about 7,000 B.Th.U. to 8,000 B.T'h.U. 
| per pound are quite useless for commercial purposes, 
| As the power producer buys coal in order to liberate 
| and utilise the heat content ; and as he spends capita] 
| on plant designed to utilise coal having definite qua it ies, 
| ineluding definite calorific value; and as, unless the 
| coal supplied approximates to that for which the plant 
| wae designed, the operating results suffer, the price 
| paid should be directly related to the average calorific 
value of the fuel as delivered. 

The true inherent ash content of British co is 
| Telatively very low, being of a much lower order than 
| that possessed by the coal of commerce. The difference 

between the inherent and the actual value consists of 
| impurities arising from mining and preparation meth «(s. 
| This aspect of the ash content raises issues of nati: na) 
| importance, which are of more importance than 
actual commercial value to the user and will be dex|t 
with in a separate section of the paper. In addition 
|to being a diluent of calorific value, the ash conte: 
exercises influence on the performance of combust 

| apparatus in a number of ways. Generally, ash wit! 
a high-temperature melting point is easier to d 
with, but plant can be arranged to give reasonably gow 
performance with any type of ash content ; but, ii 
| plant is designed to use coal with a high melting-point 
ash, it will not necessarily operate satisfactorily wit 
coal having a low melting-point ash. 

The chemical composition of ash has an influence 
| the refractory settings of combustion chambers, but 
;no one class of refractory or setting can give satis- 
| factory service with all types of ash. The ash-handling, 
| grit-handling and so-called soot-blowing equipments 
have to be designed for an ash content and composition 
| within definite limits. What is wanted is that the ash 
content of the coal delivered shall come within th: 
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defined limits at all times. Again, what is wanted is 
reasonable consistency, so as to keep capital expendi- 
ture down to the minimum consistent with satisfactory 
performance for a reasonable range of variations. 

The inherent moisture content of British coals is 
relatively low. For a number of reasons, the moisture 
content of commercial coal is usually much greater 
than the inherent content. With certain types of 
combustion apparatus, some added moisture facilitates 
the burning on mechanical grates, for it holds small 
particles together until combustion cakes the particles 
and thus lessens droppings through the grates. It is 
also probable that the endothermic reaction of the 
water vapour with the carbon in the fuel bed results 
in a lowering of the fuel-bed temperature and so helps 
towards a lower temperature of the grate links. 

Moisture is not only a diluent of calorific value, but 
also absorbs some of the available heat value in changing 
the liquid to a gaseous state and superheating the 
resultant vapour the exit gas temperature. This 
lowers the possible boiler efficiency, and the loss arising 
from moisture content above the inherent value may 
An increase of 
5 per cent. in moisture content will lower the boiler 
efficiency by 0-6 per cent. with an exit gas temperature 
of 300 deg. F. 

Increase in moisture content also increases the dew- 
point temperature of the resultant flue gases. Normally, 
the practical lower limit of exit gas temperature is 
well above dewpoint temperature, even with coal 
having relatively high hydrogen and moisture oon- 
tents, but there is some evidence that a relatively 
slight amount of acidity arising from the sulphur 
content can increase dewpoint temperature greatly in 
certain cases. With pulverised-fuel firing, moisture 
content assumes greater practical importance than with 
mechanical grates. Again, what the boiler designer and 
the boler operator require is a value which will remain 
consistent with reasonable limits. 

At one time, the supply of small-sized coal exceeded 
the demand, with the result that its price was relatively 
low. This led to the development of combustion 
apparatus which would deal effectively and efficiently 
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with small coal as a fuel for power production, and 
to-day types of combustion apparatus are available 
which will deal effectively with the smallest-sized coal 
produced. There exist, however, practical upper and 
lower limits for coal size for different types of appa- 
ratus, which are well known both to the coal trade 
and to power producers. Agreed nomenclatures and 
standards of grading for size are long overdue, and it 
is to be hoped that the British Standard Specifications 
for sampling, analysis and testing of coals and coke 
will be extended to cover analysis and definition of 
size. The present system of nomenclature is chaotic 
and leads to unnecessary confusion and difficulties. 

The more uniform the size of the coal for mechanical 
stokers, the less likely becomes segregation of size in 
the bunkers, chutes and on the grate. If a mixture 
of relatively large and fine coal is used, some amount 
of segregation will always occur. Even if the large 
and small particles are intimately mixed at the colliery, 
all the processes of handling tend to bring about segre- 
gation of size, and the greater the difference in size 
the greater the tendency to segregation. Where there 
is a wide variation in size, the larger particles will 
ignite more slowly, and thus will be carried farther 
along the grate before combustion is well under way. 
They may actually arrive at the dumping bars before 
combustion is completed, while the gmaller-size coal 
has long completed its combustion, thus leaving bare 
patches through which air will flow and thus lower the 
CO, and the boiler efficiency. This gives rise to two 
preventible losses. 

In addition to the effect on efficiency, variation in 
size beyond definite limits also has an effect on boiler 
output, for the rate of combustion has to be controlled 
to suit the largest size. Generally speaking, the less 


the range in size, the better the result from an operating 
Proper grading of size has a definite 


point of view. 


coal. The same terms have different meanings in 
different coalfields, and this leads to confusion and 
difficulties when changes of the source of supply are 
made. Again, the same term may cover a very wide 
range of size even in the same coalfields. 

Presumably, when Parliament created a monopoly 
in the production and disposal of coal, it intended that 
| the requirements of the coal users should be met in a 

reasonable way. This requires agreement as to what 
constitutes reasonable requirements. As the require- 
| ments of all power producers are of a similar nature, 
|such an agreement should be negotiated between the 
coal industry and a body representing power producers, 
and should be expressed in a document similar to the 
| existing standard I.E.E. Model General Conditions of 
| Contract, which, together with appropriate British 
| Standard Specifications, could be used by all buyers 
| of coal for power production. One important point 
which must be dealt with here is the measurement 
of the quantity bought and to be paid for. It may be 
accepted as a general principle that sellers must 
deliver the material specified and paid for. Parliament 
and the Courts have gone to some trouble to ensure, 
so far as is practicable, that buyers of goods of all 
descriptions get what they pay for (hence the standards 
of weight, length, volume, etc.) and organisations have 
| been set up to ensure that these standards are observed 
by the sellers. 
quality should therefore relate to fuel as delivered to 
the user and not as loaded at the colliery. 

The weight delivered should be determined at the 
place of delivery by approved types of weighbridge. 
The weighbridge should be calibrated at agreed intervals 
and official records kept. It should be open at any time 
for the seller to inspect and check the accuracy of the 
methods used. The permissible range of volatile 
content should be stated. When the volatile content 
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commercial value to the power producer. The limits 
of size for particular types of combustion apparatus are 
well known. If they are exceeded, loss of efficiency 
occurs and operation becomes more difficult. Again, 
it is consistency that is primarily required. 


plants. 

There are a number of other qualities of coal which 
affect its value to a minor degree, such as oxygen, 
hydrogen and sulphur content. An increase in hydrogen 
content of 1 per cent. will reduce the heat available 
for transfer to the boiler by about 0-5 per cent. This 


fact should be taken account of in assessing the value | 
The sulphur | 
content only becomes of monetary importance in power | 


of the coal for steam-raising purposes. 


plants when they are equipped with gas-washing 


facilities for the prevention of sulphur emission to the | 
There are very few plants so equipped, | 


atmosphere. 
but in such cases a reduction of sulphur content has 
an appreciable commercial value. There is a serious 


The same | 
size range should be supplied all the time to particular | 


“ENGINEERING” 


falls below a certain value, coal becomes valueless with 
certain types of combustion apparatus, and this is 
one of the few cases where the right of rejection should 
be given. The normal ash content should be stated 
with a permissible range of variation from the normal. 
It is also desirable to have included the normal ash 
melting point, and in some cases it may be desirable 
| to take cognisance of the chemical composition. 

The normal calorific value should be stated and this 
value should bear some relation to the price to be paid. 
A tolerance margin on each side of the normal value 
should be agreed, and beyond the margin values the 
price should be reduced with decrease of Value, and 
increased with increase of value, If the variation is 
relatively small, the increase or decrease in value 
should be assessed in direct proportion to the normal 
| value and price, but if the permissible variation is 
| relatively large the price variation should be a graded 
|one, becoming successively larger for each succes- 
sive decrease and smaller for each successive increase. 
This is rational, for boiler efficiency varies with 
variation of calorific value. It would be a matter 
for discussion whether a minimum value should be 
included, below which the buyer should have the right 
of rejection. The methods of sampling, analysis 
and testing laid down in the appropriate British Stan- 
dard Specification should be adopted and provision 
made for checking by an independent authority in case 
| of dispute. The normal moisture content should be 
stated, with a permissible range of variation, and the 
| size should be given as percentages of the total that will 
| pass through given mesh spacings. The perthissible 
limits of variation passing through the various meshes 
should be stated, the variation for the smallest size 
mesh being limited to an agreed value. 

What the buyer wants is to be supplied with coals 
which are consistent in quality. The permissible range 
variation of the various coal contents is a matter for 
negotiation. Both the seller and the buyer have their 


need to standardise the nomenclature for classes of | own problems in connection with these, but it should be ‘increase in possible boiler e‘ficiency, greater output 


All conditions regarding quantity and | 


possible to arrive at agreed values. The best possible 
use of our coal resources can only be achieved if the 
power producer is supplied with suitable quality coal, 
and it is of great practical importance that a reasonably 
consistent quality is maintained. Connecting price 
with calorific value is both logical and reasonable. The 
value of coal to a power producer depends entirely on 
what heat value in the coal can be transferred to the 
working medium in the boiler, and calorific value is a 
direct criterion of the relative value of coal for power- 
production purposes. 

The ash content of most commercial coals, especially 
the smaller-sized coal, is materially higher than the ash 
content inherent to true coal. The difference between 
the inherent and actual ash content may be looked upon 
as adulteration which necessarily arises from coal- 
mining methods. Some amount of the extraneous 
earth surrounding the seam and in faults in the coal 
seam will be cut and brought to the surface along with 
the coal, and this extraneous or foreign matter forms 
the difference between the inherent and the actual ash 
content of commercial coal. The amount of foreign 
matter arising from this varies from coalfield to coal- 
field, and indeed from colliery to colliery in the same 
coalfield. The wide differences which arise are illus- 
trated by Table I, the values given relating to a total 
quantity of 13,800,000 tons (dry basis). The weighted 
average ash content for the total is 11-3 per cent. 








| TABLE I.— Ash Content of Coal for Steam Raising in 1939. 
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The foreign matter acts as a direct diluent of calorific 
| value and also depreciates the efficiency of utilisation. 
|The effect of the direct dilution is illustrated by 
Table II. As the wide spread in calorific value is 


| TABLE II.—Spread of Calorific Value. 
Total Analysed 13,718,290 Tons (1939). 
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| governed mainly by the relative amount of foreign 
| matter, removal of the foreign matter will close up 
the spread in calorific value to relatively small dimen- 
| sions, with the result that the task of both the boiler 
| designer and the boiler operator would be eased very 
considerably, and consistently higher boiler efficiencies 
would be made possible. 

The ash remaining after combustion has always pre- 
sented serious problems to the power producer; the 
major part of the difficulties that arise in boiler opera- 
tion, and of the costs of repairs and maintenance of 
boiler plants and their attendant coal- and ash-handling 
plants, arise from the ash content of coal. To a large 
extent, the ash content of coal has been regarded as an 
unavoidable evil, though the steady increase of coal 
submitted to cleaning processes shows recognition of the 
fact that it is not entirely unavoidable. 

It is not until one examines the matter in the light of 
the knowledge that the true inherent ash content of the 
coal proper is really very low as compared with the ash 
content of the coal of commerce, and then further 
examines the matter with the belief that it is possible 
and practicable to remove the whole of the extraneous 
or foreign matter which constitutes the bulk of the ash 
content of commercial coal, that a true perspective is 
obtained of the many difficulties arising from ash con- 
tent. It is at once apparent that the troubles are 
proportional to the quantity of ash remaining afcer 
combustion, and if it were possible to reduce the ash 
produced to, say, one-quarter of its existing value, the 
| attendant ash troubles would fall to one-quarter of their 
| present value. That by itself is a most attractive 
| possibility. When, in addition, this reduction in ash 
| quantity will be accompanied by an appreciable 
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l 
from existing boilers, lower cost for new boilers owing | coal in the residue from cleaning methods has not been on the costs of production. The relevant figures for 
to the increased rates of combustion rendered possible | taken into account; it is probably much less with | the 1938 year are given in Table III, herewith. Similar 
by reduction of ash content, longer periods of steaming | complete cleaning than with partial cleaning. In the | orders of variation of cost have been a regular feat ure of 
between cleaning, less wear on the ash-handling equip- approximate estimate of savings, items (a) and (6) | 
ment, and maintenance of boiler efficiency over a longer | are proportional to the cost of coal and this has been | TABLE III.—Quarterly Production, Costs, and Numbers 
period due to slower fouling of the heating surfaces, the | assumed at Il. per ton. The average cost will be appreci- | Employed by Collieries in Great Britain in 193 














desire to explore the pgssibilities of removal of all foreign | ably higher than the assumed value, for this value had " 

matter from coal becomes more and more attractiver| been reached in 1939 and Fig. 1 indicates that the Quarter Quantity Cost of Pro- Number of 
’ There seem to be grounds for believing that the bulk | upward price trend was not then completed ; in addi- | Ending Produced. ts aay Wage Earners 

of the really troublesome elements in coal ash are con- | tion, there have been wages increases since that date. | ———————— —$_______. 

tained in the foreign matter, and that the inherent or| In connection with the decrease in boiler efficiency | | 

true ash contains less troublesome elements, and this | when unsuitable coal is used, a very interesting fact | April 2 15s. 5d 

again adds to the desirability of removal of all foreign | emerges from Fig. 3. It will be noted that the average | July 2 Ca 16s. 6)d. | 

matter. | coal consumption for the 1926-27 year (April 1, 1926, —— 31 “| 60.114.100 7 one 


A considerable quantity of coal is already subjected | to March 31, 1927) is abnormally high. This arises 
to cleaning processes. The annual report of the Mines | from the use of unsuitable low-grade coal having a | 
Department states that, in 1938, the tonnage cleaned | very high ash content, due to normal supplies not | the coal-mining industry or many years. Presim 
for that year was 103-2 million tons, which equalled | being available owing to the 1926 strike of coal miners. | ably, if the demand could be arranged so that the 
45-4 per cent. of the total saleable output. Of the! The increase in coal consumption per unit generated, | collieries could produce at a constant rate throughout 
total mechanically cleaned, 82-3 per cent. was dealt | above what it would probably have been had normal | the year, the costs of production would be reduced 
with at washeries, 15-5 per cent. at dry cleaning plants, | coal supplies been available over the whole year, is| Practically all classes of users contribute to this 
and 2-2 per cent. at flotation plants. The need for| about 7 per cent. The cessation of normal supplies | variation in demand, but in different degrees. 
cleaning is obviously recognised, but there seems good | and the use of inferior high ash-content coal only| While it would be possible to even out the dema-id 
reason to believe that most of the cleaning in use may | operated for part of the year, so that the increase in| throughout the year by either the users or the p 
be legitimately termed partial cleaning, and that, while | coal consumption during the period of use of inferior | ducers putting into stock during light-demand periods 
it is of great value in removing some of the foreign | coal was much greater than the average for the year;|and reclaiming from stock during heavy-demand 
matter and thereby enhancing the value of the coal | in fact, it must have been three to four times as high. | periods, the cost of so doing would probably be greater 
treated, it does not remove the whole of the foreign | This appears to be good evidence that serious deprecia- | than the reduction in the cost of production. While 
matter. tion of efficiency does occur with unsuitable fuels, and | this may be true of some classes of users, with prope: 

The questions then arise—is it possible and practic- | that the order of the depreciation is probably greater | arrangements for mechanical handling, large-scale 
able to remove all the foreign matter, and how much | than is often assumed to be the case. users can put to and reclaim from stock at a relatively 
foreign matter remains in commercial coal ?_ It appears Items (a) and (6) show a saving in coal consumption | low cost per ton. It should, therefore, be possible for 
to be both possible and practicable to remove practic- | of 1,074,000 tons per annum which should be sufficient | large-scale users of small coal to even out deliveries 
ally all foreign matter from coal, and thus leave the | in itself to warrant the adoption of complete cleaning | Over the whole year, and they might even contribute 
clean coal with only the inherent ash. Whether an/at the source. Further, the examination has been | towards evening-out other seasonal demands. 
economic case can be made out for so doing depends on | restricted to coal for steam raising, whereas the amount Under war-time conditions, this evening-out has 
the cost of cleaning compared with the savings result- | dealt with by existing partial cleaning plants was of | had to be done in the interest of national economy, 
ing. The inherent ash content of British coals varies, | the order of 103 million tons in 1938. and it should be possible to continue some of the 
but appears to lie between | per cent. and 3 per cent. Large quantities of small coal are used for gas pro- | arrangements made. The costs incurred should be 
As the actual ash of a representative cross-section of | duction and for metallurgical coke production. The | taken into account in selling price. Any reduction in 
steam-raising coal given by Table I is 11-3 per cent. | demand for low ash-content from these industries has | the cost of production should be credited to the users 
on the “ dry basis,” which becomes 10-2 per cent. on | evidently been greater than from the power producers, | who have enabled the reduction to be effected. Users 
an * as received basis,” it would appear that the average | for the ‘average ash content of the coal supplied to having seasonal demands should be charged with the 
removable foreign matter in steam-raising coal is of the | them is appreciably less than im the coal for steam | full cost of meeting their demands. It is eminently 
order of 7-5 per cent. to 8-0 per cent. raising, suggesting that the ash content is an even | desirable that employment should be regular and 

The savings which would accrue from the use of com- | greater nuisance to them than to the power producer, | constant, and not subject to interruption by seasonal 
pletely cleaned coal for steam-raising purposes having | and that the removal of all foreign matter in their | variations if such can be avoided. There would seem 
an ash content approximating to the inherent ash value | coal would be of greater economic value relatively | to be good scope for collaboration between the producers 
can be conveniently summarised under four main | than is the case with steam-raising coal. “ |and users of coal to further this desirable objective 
headings :—(a) gain due to reduction of sensible heat Whatever methods are evolved for the complete | The new conditions introduced by the operation of th: 
loss in ash ; (b) gain due to increase in boiler efficiency | cleaning of coal would include the removal of the very | Mines Act have removed many of the serious difficulties 
due to. less unburnt carbon enclosed in ash, ete.:; | fine particles of coal and foreign matter which may be | in the way of such collaboration. 

(c) gain due to reduction in cost of removing grit, ash | classed as dust as a preliminary process. Even if This paper does not take into consideration any 
and clinker from the boiler, reduction in cost of cleaning | this dust removal were not necessitated by the cleaning | effects brought about by war conditions. Such effects 
and soot blowing, reduction in capital cost of ash process, it would be a great advantage from many | may be looked upon as transients, and need not be 
handling and cleaning equipment, etc.; and (d) gain | points of view if the dust were separated out and dealt | considered when planning for post-war conditions 
due to saving in cost of transport. with as a separate product from the remainder of the | Coal is probably the most important physical asset 

To evaluate what order of savings may be expected, | coal. The removal of dust from all small coal would | possessed by this country. It is in the national 
it will be convenient to make a number of arbitrary | contribute materially to more efficient utilisation of | interest that the best possible use should be made of 
assumptions. These are that (¢) the amount of remov- | the remaining coal. it. To do this, it is essential that the utmost co-opera 
able foreign matter is 8 per cent. ; (f) the total tonnage It would appear possible and practicable to supply | tion and collaboration should be arranged between 
used for steam raising is 60 million tons per annum ; | dust-free small coal having an ash content closely | the producers and the users, and it should be a part of 
(g) the cost of coal is Il. per ton ; (h) the temperature | approximating to the inherent ash value. This would | post-war planning to set up such arrangements on a 
of ash at rejection is 1,460 deg. F. with an initial coal | entail dealing with the dust produced, which would | uational scale. 
temperature of 60 deg. F. (mean specific heat of ash | have a heat value approximating to that of uncleaned | 
0-22; calorific value of coal 13,000 B.Th.U. per pound) ; | coal. This dust would be suitable for pulverised-fuel | 
(j) the average gain in boiler efficiency due to less | firing. No exact data are available as to the amount 
unburnt carbon in ash is 1-6 per cent. ; (&) the saving | of dust which would be produced, but judging by a| . - 
due to (c) is 4d. per ton; and (/) the average cost of | number of analyses of size, and the fact that over 100 nouncement made by the Ministry of Fuel and Power 
transport is 6s. 8d. per ton. With these assumptions, | million tons of coal are subject to cleaning processes, | **#tes that the average weekly output of saleable coal 
the savings accruing from the four factors enumerated | the amount of dust would be somewhere about 10 | this country, im the four weeks ended October 31, was 
will be :— million tons per annum if all small coal were de-dusted. | 4:124,500 tons. There was some loss in production in 
Per annum. | In 1938, pulverised-fuel firing for various purposes | the early part of the month owing to holidays in the 

£114,000 | consumed over 6 million tons. so that a very con- | Midlands, but otherwise the month was normal. The 

£960,000 | siderable market already exists for the coal dust. | output in these four weeks was nearly 50,000 tons a week 
Fine coal dust is a dangerous substance. To utilise | bigher than in the previous four weeks, but it was about 

£1,000,000 | it would mean developing special means of collection, 7,000 tons lower than in the corresponding four weeks of 
£1,600,000 | loading, transport, reception and storage. A small 1941. The totals are exclusive of coal produced by open- 
amount of work has already been done on this. The | ©@St or outcrop workings, which averaged 53,700 tons a 

£3,674,000 | potential dangers are well known and there is no week in the four weeks ended October 31. As a result of 

a insuperable difficulty in the way of providing the means the increase in the output of pit coal 190,000 miners, or 
The foregoing is obviously an over-simplification of | of transport. The logical place for its utilisation is as | °VeT @ quarter of the total employed in the industry, 
what should be a complicated analysis, and is only | near the sources of production as possible. If necessary, | Teceive output bonuses varying from 3d. to 1s. 6d. per shift. 
warranted by the fact that the real objective is to show | power stations could be built in appropriate locations Se, ees 








OvuTPuT OF COLLIERIES IN GREAT BRITAIN.—An an- 


(a) Sensible heat in ash ong 

(6) Improvement in boiler efficiency 

(c¢) Reduction in cost of ash removal, 
cleaning, etc. ... wae 

(d) Saving in transport cos 








that a prima facie case does exist for a proper detailed | 
examination to be made of the economics of complete 

cleaning of coal. To arrive at the net gain, the cost of | 
complete cleaning has to be set off against the savings | 
shown. Based on pre-war costs at actual plants, the | 
total cost of complete cleaning may be expected to be | 
of the order of 9d. perton. When applied to 60 million 
tons, this gives a total cost of 2,250,0001., so that there | 
is a substantial net gain remaining of 1,424,0001. | 
per annum even if the existing costs of partial cleaning 
are ignored; but they would cease with the adoption | 
of complete cleaning and this would give a very sub- 
stantial credit which has not been brought into account. 
The total cost of partial cleaning would appear to| 
average about 6d. per ton, so that the credit eventually | 
accruing from supersession of partial cleaning would | 
be of the order of 1,500,0001. The question of loss of | 


to utilise it. Before this could be done, long-term 
agreements covering the normal economic life of the 
special stations to ensure supplies at an economic price 
would be required. The total emission of grit to the 
atmosphere will always be proportional to the ash 
content of coal, so that a lowering of ash content will 
contribute to a purer a The complete clean- 
ing of coal and the use of very low ash-content coal 
with mechanical stokers may introduce some new 
problems, as the heat-insulating effect of the surplus 
ash will be lost. No doubt, such problems are capable 
of solution, and in any case they would be much less 
troublesome than the problems solved by reduction 
of ash content. 

One of the problems of the coal-mining industry is 
the seasonal change in demand. Statistics indicate 
that the variation in demand has a material influence 


BicycLe STanps aT L.N.E.R. Stations.—Recently 
there has been a considerable increase in the use of 
bicycles for travelling to and from railway stations and, 
as a result, the accommodation provided for them 
at many stations has become inadequate. The London 
and North Eastern Railway has accordingly decided 
to install bicycle stands of modern design where addi- 
tional storage facilities are needed. Two types have 
been adopted; one is for erection on open ground and 
the other for construction against a wall or the end of a 
building. Both types are built on the unit principle so 
that any number of cycles from 12 upwards can be 
accommodated. The units are of pre-fabricated concrete 
and have roofs of corrugated asbestos sheets. The stands 
are designed so that they can be erected quickly and 
readily dismantled and reassembled elsewhere if neces- 
sary either as a whole or in sections. 
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BALANCING STAND FOR 
GRINDING WHEELS. 


CLOsE attention to the balancing of all rotating ele- 


ments with the object of eliminating unbalanced centri- | 


fugal forces and whipping effects is particularly impor- 
tant in connection with grinding operations where the 
accuracy of the work is dependent, to a large extent, 


on the balance of the grinding wheel, which must also | » ay : 2 
: er 8 | responsibility we desire to stress the primary duty of | consideration o important common problems, and of 


be carefully mounted on and rigidly secured to a well 
balanced spindle. A new form of balancing stand, 
primarily intended for the static balancing of grinding 
wheels, is now being marketed by Messrs. E. H. Jones 
(Machine Tools), Limited, Edgware-road, The Hyde, 
London, N.W.9, and is illustrated by the photograph 
reproduced on this page. This stand, which is known 
as the Brisdon, differs from the conventional balancing 
stand, in which the spindle usually rests in double 
rollers at each end, in that the spindle is placed on a 
pair of hardened-steel knife edges, which are removable 
for regrinding and replacement. The stand is made 
from a heavily ribbed casting of close-grained cast-iron 
and is supported on three feet, the rear one of which 


is fixed, while the two front ones are provided with | 


fine screw threads for levelling purposes. This is done 
with the aid of the bridge piece, seen on the right of 
the illustration. The bridge piece, which is fitted with 
a sensitive circular spirit level, is placed with its ends 
resting on the knife edges and the levelling screws are 
adjusted until the bubble is exactly central. When 
this has been done, the bridge piece is removed and the 
wheel to be balanced, mounted either on its own spindle 
or on a mandrel, is placed on the stand so that the 
spindle rests on the knife edges. Any want of balance 
will be indicated by the rotation ef the wheel and can 
be corrected in the usual way. The stand illustrated is 
suitable for balancing wheels up to 10 in. in diameter 
by 4 in. wide, but we understand that it is to be followed 
shortly by larger models in which the distance between 
the knife edges can be adjusted to suit work of different 
lengths. 








CESSATION OF PRIVATE MOTOR-CAR MANUFACTURE. 
The manufacture of private motor cars has ceased except 
for those under construction, licences to acquire which 
have already been issued. The Ministry of War Trans- 
port inform us that they cannot accept any further 
applications for licences to acquire new private cars for 
civilian purposes. a 

GUAYULE RUBBER IN THE UNITED StTates.—The 
United States Department of Agriculture has reported 
that the outlook for the production of rubber from 
guayule plants is much more favourable this year than 
it has been hitherto: and on October 6, the House of 
Representatives approved legislation to increase the 
planting of guayule seed from 75,000 acres to 500,000 
acres. The Senate had already passed the Bill. Mr. 
G. B. Hill, Acting Secretary of Agriculture at that 
time, told a Federal legislative committee that 33,400 
tons of guayule rubber would probably be available 


yearly, beginning in the autumn of 1944, instead of the | 


13,280 tons originally expected. The present programme 
for the cultivation of this plant, which is common in 
California and in the south-western part of the United 
States, requires the planting of 207,000 acres. 








A NATIONAL POLICY FOR 
INDUSTRY.* 


(Concluded from page 416.) 


The Closer Organisation of Industry.—We have 
| defined the fundamental aim set before us in terms 
of a three-fold responsibility to the consumer, to the 
employees and to the stockholders. Within this triple 


| industry to assure to the consumer the full benefit 
|of constant technical progress reflected in higher 
quality or lower prices or both, while at the same 
time establishing greater economic security for all than 
| heretofore. It appears to be an essential condition of 
progress that the relations between firms, between 
different industries and between industry as a whole 
and the Government should be more fully and compre- 
| hensively organised in some form of permanent associa- 
tion. In what follows we sketch out the organisation 
we have in mind, emphasising, however, that it is no 
more than a sketch and might well be substantially 
| modified by the committee whose appointment we 


| propose. 


| 


| industries into sections, as has already been done in 

| many branches. 

elasticity, so that novel manufactures can be brought 

into new classifications or merged into existing ones. 
(2) Each section should set ua sectional associa- 

tion, which would be charged with the duties of co- 


ordinating the activities and securing the collaboration | 


| of all producers in its own section. 
(3) Sectional associations might, in some instances, be 


| formed by adapting existing organisations where these | belong only to Parliament. 
In other cases, completely | authority might be delegated to any such bodies, it 


existed on suitable lines. 
| new sectional associations would have to be éstablished. 

Special arrangements to ensure the adequate repre- 
| sentation of small firms would be necessary. 


| 


| (4) Sectional associations would be under the general 
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| Such a Council is needed to formulate the views of 
| industry on questions transcending the limits of any 
one trade, especially questions on which different 
| sections may take different views. In the transitional 
period from war to peace there will be particular need 
for the advice of such a body, and we would desire to 
see all the existing national associations and federations 
which represent industry brought into consultation 
together as early as possible on the right means of 
forming it. 

(6) The Central Council of Industry should be 
elected at fixed intervals by the Councils of the Associa- 
tions. Its functions would be : (a) To maintain regular 
contact with the Sectional Associations ; (b) to main- 
tain contact with the Trades Union Congress, especially 
so as to find means of giving greater expression to the 
high standards of mutual responsibility which industry 
and those employed in it owe to one another; (c) to 
| act on behalf of British industry in furthering inter- 
national economic co-operation and the expansion of 
world trade ; (d) to consider, from the standpoint of 
industry as a whole, other matters of high economic 
| policy ; (e) to establish an intelligence service of the 
highest quality and to be the channel through which the 
views of industry on economic, financial and social 
problems, and on world trade generally, can be com- 
municated to the Government ; and ( f ) to recommend 
| to the Government changes which seem necessary in 
| existing industrial and social legislation, and to act as 
| the medium for making proposals to the Government 
|on matters which appear to require executive action. 
| While our primary duty is to put our own house in 
| order, we do not disregard the problems ahead of the 
| country in its future relations with the Empire, United 
| States, Russia, China and other Allied Powers. This 

Central Council would provide a medium for the repre- 

sentation of industry as a whole. 

(7) This Central Council of Industry will need to 

| work through sub-committees, and will require a 
| trained managerial, intelligence and secretarial staff. 

qualified to act as the general staff of industry. These 

several organisations would afford to the various trades 
| and units the opportunity of pooling knowledge, of joint 











|the systematic formulation and presentation of a 
| policy on such problems. Such a plan would have a 
| limited usefulness only, if a considerable number of 
| firms did not join the sectional associations, or having 
| joined accepted such privileges as might accrue from 
membership while declining to accept any correspond- 
ing duty to accept majority views. It is necessary for 
|this reason to consider whether, and if so to what 
|extent, the associations and the councils should be 
given specific powers to make regulations and to enforce 
decisions, and whether membership of associations 
| should be made compulsory. 

This is a subject of far-reaching implication and one 
upon which specific proposals must not be lightly made. 


(1) The first step should be the classification of | We propose that the whole question of the further 


organisation of industry should be remitted for close 


The classification should allow of | study to the committee whose appointment we recom- 


mend. If, as a result of that study, the committee 
should find it necessary to make recommendations 
| which involved the granting of compulsory powers to 
| associations and councils, such powers would need to 
be subject to proper safeguards. We do not contem- 
| plete any final devolution upon the representative 
bodies of industry of legislative powers which properly 
Inasmuch as rule-making 





would be right that such rules should not become 
| operative without Parliamentary authority. It is a 
| cardinal point in our proposals that ample provision 
should be made for the protection of the public as 


direction of their Councils, and would be assisted in the | consumer. 
performance of their duties by a trained managerial | 


We are fully alive to the fact that any proposals for 


and intelligence staff. We do not advocate anything | the reorganisation of productive industry, especially 


approaching standardisation in operation, but desire 
| that each section, through its Sectional Association, 
should be able to organise itself with the following main 
| purposes in view: (a) To promote the production of a 
maximum output at the lowest possible price consistent 
with the adequate remuneration of labour and capital ; 
| (6) to establish a greater measure of collaboration, 
| within the trade and with other sections, in the interests 
| of efficiency and, therefore, of service to the consumer ; 
|(c) to encourage such forms of competition as are 
conducive to the public interest, and, conversely, to 
discourage wasteful and destructive competition ; (d) 
| to establish contact with any bodies representative of 
| the consuming public or sections of it and to take 
| account of representations in regard to the quality or 
| price of products, or methods of distribution; and 
| (e) to adopt standards of wages and conditions of ser- 
| vice which pay full regard, so far as lies within their 
| power, to the aims already indicated. 
| (5) We contemplate also a Central Council of 
Industry, representative of the whole of industry. 





* Reprinted from a pamphlet issued by a group of 
| British industrialists. _Abridged 


| Nothing is further from our intentions. 


if they visualise the possibility of it being granted 
compulsory powers would, in the absence of such an 
assurance, be open to the criticism that it was an 
attempt on industry's part to assume dictatorial powers. 
It would also 
be necessary to provide means by which any individual 
firm could appeal against decisions of sectiona] associa- 
tions or the Central Council of Industry, or against 
regulations which those bodies proposed to make. We 
have in mind particularly the special needs and interests 
of small producers, which without some special provision 
for appeal might well appear to run the risk ‘of being 
swamped by the interests of larger and more powerful 
undertakings. Such needs might be suitably’ met by 
the setting up of an Industrial Tribunal or Commission, 
appointed by the Government. The powers and duties 
of such a tribunal would be a matter for final determina- 
tion by Parliament. We regard the general function 
of such a body as being to ensure that the organisations 
of productive industry should function properly and 
that any powers accorded to them should be impartially 
exercised so as to afford full protection to the consumer 
and to the small producer as contrasted with the larger 





producer. 





a 





Committee to Formulate Detailed Proposals.—1) Who- 
ever attempts now to discuss post-war problems is 
in danger of falling between two stools. If he is 
specific in his approach it may well be urged that he 
is legislating for conditions which are largely unknown ; 
if he is general it may be said that his contribution is 
platitudinous and therefore valueless. The one fatal 
thing would be to do, and to think, nothing. In this 
memorandum we have tried to find a reasonable middle 
way. We maintain that, if industry could be fully 


organised on the lines we have indicated, it should be | 





possible not only to achieve greater economic security | 


and a higher standard of life for the whole people of this 
land, but to ensure that all who engage in industry 


are made aware of their clear responsibility for con- | 


ducting industry in accordance with the needs of the 
community. 

(2) Having issued this statement, we should fail in 
our duty if we did not take immediate steps to see 
that our suggestions are more fully examined and 
developed. 


It is proposed to appoint a Committee to | 
examine the suggestions in detail and to submit a/| 


} 


report, specifying the forms of organisation that need | 


to be developed if our general aims are to be carried 
into practice, the functions which should be allotted 
to such organisations and the general framework within 
which they should operate. The Committee will be 
instructed to confer with the existing national industrial 
organisations, in order that it shall not lack the benefit 


of their wide experience and shall be assisted in arriving | 


at conclusions which shall be thoroughly representative 
of industry. It is hoped that these bodies will give 
their active assistance. 

(3) In publishing this statement now, we are actuated 
by a double purpose. 
shall see the steps which the signatories propose, or 
recommend, shall 
effectiveness for giving service to the community. 
Secondly, we shall welcome any views or opinions on 
the report which members of the public or other bodies, 
including representatives of labour and of the co-opera- 
tive movement, may think fit to offer. 

(4) Finally, we well understand that some of our 
suggestions are controversial and that we cannot expect 
to find general acceptance of what we have said. In 
particular, the form of industrial organisation we have 
suggested, and our reference to the possibility of 
investing those organisations with a limited degree of 
compulsory powers might, if considered out of the 


in mind the establishment of an industrial system | 
controlled by large and monopolistic corporations, 
enjoying a considerable measure of self government, 
and capable therefore of exploiting the consumer, labour 
and the small producer. Thisis not so. It is precisely 
because our intentions are wholly different that we 
have in this document laid emphasis on four principles : 
(1) that the primary duty of industry is to the con- | 
sumer; (2) that industry should acknowledge, by 
accepting a code of performance towards the workers, 
the partnership of labour in industry ; (3) that in any 
sectional or central organisation of industry special 


steps should be taken to safeguard the interests of | with the segments. 


small producers; and (4) that whatever form the | 
further organisation of industry might take the matter | 
would be, and would remain, one for the determination | 
of Parliament. We have no desire to see any radical | 
change in the constitutional relationship between | 


We wish first that the public | 


be taken to improve industry’s | 
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** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 


bore into which is screwed a clamping screw This 
clamping screw must be slackened before the adjusting 
spindle can be turned to set the cutters to the desired 
effective diameter and re-tightened before the cutter is 


PUBLISHED UNDER THE ACTS OF 1907 TO 1939.| used. (Accepted June 15, 1942.) 
The number of views given in the Specification Drawings 
is stated in each case; where none is mentioned, ‘the 
Specification is not illustrated. PUMPS. 
Where inventions are communicated from abroad, the 546,222. Submersible Pump. Hayward-Tyler ang 


Names, etc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 
Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word “* Sealed” is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of 
grounds mentioned in the Acts. 


Company, Limited, of Luton, and G. P. E. Howard, of 
Amersham. (2 Figs.) May 5, 1941.—-The pump is of 
the type in which a motor is directly coupled to a centri. 
fugal pump to form a unit whicheis lowered into bore. 
holes. An admission piece 14 is interposed bet weep 
the pump and motor casings 1 and 2 and accommjates 
both the lower pump bearing and the coupling 9 bet ween 
the pump and motor. The cavity in which the coupling 
is accommodated is formed by an internal socket 16 
supported by webs within the structure of the admission 
piece, which is screened by a gauze cylinder 12. The 
admission piece has a flanged end ring 17 bolted t« the 
upper end of the motor housing 2 and a ring 18 at the 


ELECTRICAL APPARATUS. 


545,794. Commutator. Ellison Insulations, Limited, 
of Birmingham, E. J. P. Reynolds, of Birmingham, and 
Joseph Lucas, Limited, of Birmingham, and P. C. Strong, 
of Birmingham. (4 Figs.) March 3, 1941.—The com- 
mutator is of the kind in which the metal segments are 
incorporated with a resinoid insulating bush by moulding 
under heat and pressure. The inner side of each of the 
metal segments a of the commutator is formed with a 
projection 6 of dovetail shape and the bush c is of 
“ Tufnol.” The main portion of the bush c is made from 
a tube which is longer than the segments a. In assembling 
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general context, give rise to apprehensions that we had | the parts prior to the moulding operation, the segments 











are arranged in the stationary body of a mould, with | 
the dovetails 6 facing inwards, and with thin strips of opposite end which is screwed to the pump housing 
mica between adjacent segments. Each of the segments | The socket 16 houses, in addition to the coupling 9, the 
has a riser d, which is clamped between two parts ¢, / upper motor bearing and the lower bearing 20 for the 
of the mould body. The tube with a mandrel g through | pump shaft, which alsp carries the usual sand bell 21 
it is then placed in position and the spaces within the |The sand bell is drilled to permit adjustment of the 
segments at opposite ends of the dovetails are packed | pump shaft by a tommy bar inserted through an inlet 
with washers c* of the same material as the tube so as | orifice in the admission piece. The socket 16 is filled 
to be incorporated with it in the moulding operation to | with water, which will be kept in a considerable stat« 
form the required bush ¢. Finally, the assembly is | of turbulence by the coupling 9. It will therefore take 
heated and pressed between plungers i at the ends, so | up heat from the top motor bearing and this heat will 
that the tube is shaped and becomes securely interlocked | be transferred through the wall of the socket 16, which 
(Accepted June 12, 1942.) | in turn, is cooled by the passage over it of the pumped 
| water from the inlet orifices to the eye of the first impeller 

MACHINE TOOLS AND MACHINE-SHOP On one side of the admission piece are a pair of paralle! 
EQUIPMENT. | fins, which form between them a channel for the cable 


| 
545,823. Expanding Reamer. David Brown and Sons | leading to the motor 2. (Accepted July 2, 1942.) 
(Huddersfield), Limited, of Huddersfield, C. Burton and | 





industry on the one hand and the Government and 


Parli ¢ the oth S. Welsby, of Huddersfield. (3 Figs.) December 20, 
arliament upon the other. 


| 1940.—Thé reamer is of the type in which a pair of 
| cutters are free to “ float ” at right angles to the direction 
of rotation so as to be self-adjusting to the alignment 
of the work. A head a, integral with the shank, has a 
| transverse opening of circular section in which slide two 
cutters 6 and c. The inner ends of the cutters have 








CATALOGUES. 


Tungum Alloy.—aA folder containing leaflets of speci- 
fications and comprehensive data concerning solid-drawn 
tubing, rod and bar, sheet and strip, wire, and castings, ,? 
forgings and stampings of the copper-rich non-magnetic 
corrosion-resisting Tungum alloy, has been forwarded to 
us by Tungum Sales Company, Limited, Brandon House, | 
Painswick-road, Cheltenham. 


of the head. To adjust the amount of float, each cutter 


Apparatus for Micro-Chemical Analysis.— Messrs. Cam- | 
bridge Instrument Company, Limited, 13, Grosvenor- | 


4 aes =| hb mm 
place, London, S.W.1, have sent us a publication describ- | P| aeeeeags Uy 
ing their self-contained polarograph for conducting micro- —— 
chemical analysis by the technique developed by Pro- WW 
fessor J. Heyrovsky, in Prague, in 1924. The publication ed 
deals with the subject in a comprehensive and scientific 
manner. 








Refractory Patching Cement.—Mr. A. L. Curtis, West- 
moor Works, Chatteris, Cambridgeshire, has sent us an 
illustrated leaflet describing the main applications and 
advantages of Onx fire cement. The cement is used 
for setting and repairing firebrick in gasworks retorts 
and boiler plants and furnaces in chemical works, pot- | 


screw in the head. A spur gear g works on a screw }* 
integral and co-axial with the cutter b and bears against 
the inner end of the cutter ¢. The spur gear meshes 
with teeth on an adjusting spindle h housed in the head. 


teries, cement works and other industrial installations.| The outer end of the adjusting spindle is circularly 
A suitable type of cement is manufactured for each | divided to register with a zero line on the head. The 
individual order. 


| inner end of the adjusting spindle has a threaded counter- 





| flats which are engaged by a cap d screwed into the end | 


has a recess engaged by the conical point of a grub | 


MISCELLANEOUS. 


546,120. Road-Sweeping Machine. Lewin Road 
| Sweepers, Limited, of Southport, and W. J. Lewin, of 
| Southport. (1 Fig.) December 22, 1940.—The figure is 
a sectional plan showing three brush units mounted on 
and driven by a single straight rigid shaft 10, the centre 
one 11 having its axis at right angles to the direction of 
travel of the machine and the two end ones being inclined 








6620 


forwards. The shaft is of square section with a sleeve 26 

at each end rotating in the bearings. At each end of 
the centre bush is a swivel coupling, each consisting of 
inner and outer members provided with driving teeth 
| which transmit the drive from the shaft to the outer 
| brushes at all angles of these brushes relative to the 
| shaft. The bearings 23 which support the outer ends of 
| the outer brush units 12, 13 can be turned around the 
| axis of the shaft so as to throw the outer ends of the 
|}outer brush units downwards as well as forwards. 
| ( Accepted June 29, 1942.) 
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THE SCALON DAM ON THE 
LOIS RIVER, BRITISH 
COLUMBIA. 


A VARIABLE-RADIUS arch dam of considerable 
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| cofferdam during the construction of the permanent | 


concrete dam, which it was considered would be 
required within a period of about ten years. 

The connection between the concrete dam and 
the power house, which is shown in Fig. 2, was con- 
structed when the log-crib dam was built. It 


interest has recently been put into operation by the | joined up to the delivery end of the wood-stave pipe. 


Powell River Company, Limited, of British Colum-| The arrangement consists of a concrete penstock, | 
12 ft. 6 in. in diameter and 776 ft. long. This con- | 


bia, for serving its pulp and paper plants. 
js not yet completed to its full height and has 
been furnished temporarily with a flashboard crest. 
The Company has a large paper-manufacturing 
plant on the Powell River, some 80 miles northward 
up the coast from Vancouver. 


The dam | 


nects to a tunnel 5,815 ft. long and 12 ft. 6 in. in dia- 
meter, from the south portal of which a steel pen- 
stock, 2,591 ft. long and varying in diameter from 


12 ft. to 11 ft., leads to the power house. The final 
As the progress of | connection is made by two 7 ft. 9 in. diameter | 


batholith, which, in general, formed a satisfactory 
basis for the construction ofa dam. The suitability 
of the site was confirmed at a later date, when the 
river bed had been excavated and all fractured and 
weathered surface rock removed. 

A variable-radius arch dam was decided on after 
several alternatives had been considered, the 
structure being designed by the consulting engineer, 
Mr. B. C. Condit, of Oakland, California. A plan 
and various cross-sections of the dam are given in 
Fig. 1, on this page, and in Figs. 3 to 6 on page 442. 
It has a maximum height from bedrock of 205 ft., a 
total crest length of 680 ft., with a wing wall on the 
west side 186-75 ft. long and a 115-28 ft. thrust 


its operations required additional power, a licence| branches. There is a 30 ft. diameter surge tank on | block. The radial thickness at the crown varies 
for development work on the Lois River was| this penstock, as indicated in Fig. 2. High tide | from 8 ft. at the top to 37 ft. at the base. Typical 
obtained, in 1930, from the British Columbia Pro- | level in Scow Bay is at El. 100 and the south portal | cross-sections, Nos. 5 and 9, are given in Figs. 3 and 
vincial Government Water Board. The Lois River | end of the steel penstock is at El. 383, the level at 4, the latter showing the section at the centre line. 
is about 16 miles to the south-east of the Powell| the point at which the surge tank connects being | The positions of these two sections are indicated in 
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River, and discharges into Malaspina Strait, which 
lies between the mainland and Texada Island to 
the north-west of Vancouver. The river provides 
an outlet to the sea from a chain of lakes with a 
total drainage area of 184 sq. miles. 

As full utilisation of the water power available 
on the river was not necessary at the time of. the 
original development, a rock-filled log-crib dam was 
constructed. 
reservoir with a head-water level 350 ft. above 


| 308 ft. at the water turbines at high tide. 
in Fig. 2, there is an outdoor switching station at the 


This resulted in the formation of a/| 


tail water and provided a continuous water supply | 


of 750 cusecs. The power house supplied from the 
dam is situated on the shore of Scow Bay, an inlet 
of the Malaspina Strait, as shown in the map repro- 
duced in Fig. 2, on page 442. This map indicates 
the position of the concrete dam. The log-crib dam 
was situated at a point farther up the river and was 
connected to the position later to be occupied by 
the concrete dam by means of a wood-stave pen- 
stock, 10 ft. in diameter and 2,726 ft. long. This 
wood-stave penstock is not shown on the map. The 
site of the log-crib dam was chosen with the idea 
that this temporary structure should serve as a 
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El. 271. 


The normal high-water level in this tank 
is at El. 568 and the overflow discharge at El. 578. 
The level of the north portal of the tunnel is El. 405 
and the end of the concrete penstock at the dam is 


at El. 408. The whole arrangement gives a head of 


west side of the power house, from which a trans- 
mission line connects to the manufacturing plant 
at Powell River some 16 miles away. 

At the site of the concrete dam the river flows 
through a canyon the walls of which were stripped 
of all vegetation at the time the temporary work 
was being done, the rock being exposed over .the 
entire area, except in the bed of the river and for 
a short distance on the west abutment near the top. 


Extensive exploratory drilling was carried out at | 


the same time in order to ascertain the nature of 
the rock formation. The site was examined by 
Dr. Victor Dolmage, Professor of Geology in the 
University of British Columbia, who reported that 
the rock was granodiorite or quartz-diorite of a 
geological formation known as the Coast Range 


As shown | 








No. 


No.6 


Fig. 1. ‘The radial lines in the plan, numbered from 
2 to 16, also indicate contraction joints, which are 
40 ft. apart measured between these lines at the up- 
stream face of the dam. Figs. 3 and 4 show the 
dam as it will be completed ultimately, but, as 
already mentioned, so far it has been carried up 
only to El. 502 and provided with a temporary crest. 

This arrangement does not apply to the section 
of the dam between contraction joints 10 and If. 


| As will be seen from Fig. 1, the portion of the dam 


between these joints contains the penstock entrance 
and the trash rack, and the dam has been built 
to the full height at this point so that the gate- 
hoisting mechanism could be installed. The view 
of the dam under construction, looking from the 
west side, which is reproduced in Fig. 8, on page 
443, shows this centre section being carried higher 
than the remainder. This illustration shows the 
condition of the work on September 20, 1941. The 
arrangement of the temporary crest at El. 502 with 
the flash-board structure above is shown in Fig. 6, 
page 442. The boards, 7 ft. high, giving a maximum 
water level at El. 509, are 3-in. planks supported 
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by a timber trestle structure secured to, the tem- 
porary crest by hook bolts. 

At the east end of the dam, the thrust is taken 
directly by the rock abutment in which the end of 
the arch is embedded, but at the west end a concrete 
thrust-block has been constructed. This is shown | 
in the plan, Fig. 1, a cross-section being given in 
Fig. 5. The thrust-block can be seen in the distance 
in the view of the dam under construction, repro- | 
duced in Fig. 9, opposite. The photograph from 
which this illustration was prepared was taken on 
August 2, 1941, nearly two months before that of 
Fig. 8, to which reference has already been made. 
As shown in Figs. 3 and 4, the dam will ultimately 
be carried to El. 522; the thrust-block will be 6 ft. 
higher, with the top at El. 528, as indicated in 
Fig. 5. The present spillway is at the west side 
of the dam, its top being at El. 490. A wing wall 
has been built from the west end of the thrust-block, 
as shown in Fig. 1, to carry the discharge water to 
a point well below the dam before it enters the 
river. The purpose of this arrangement is to pre- 
vent excessive erosion of the bank carrying the 
concrete penstock which connects the dam with the 
entrance to the tunnel. The position of this penstock 
is shown in Fig. 1. The top of the wing wall is at | 
El. 520 at the thrust-block end, and falls to El. 508-8 
at its south end. The wall is 4 ft. wide at the top 
and has a slope of 2 in 1, changing to 1-5 in 1, on 
the downstream face. 

The spillway arrangement shown in Fig. 1 is that 
which will be constructed when the dam has been 
raised to its full height. The radial extension from 
the east end of the thrust block will have five 
Taintor gates, 20 ft. wide and 21 ft. deep, and one | 
Taintor gate, 10 ft. wide and 9 ft. deep. The small | 
gate is for the purpose of handling trash and small | 
discharges. This gate is next to the thrust-block 
and the sill is at El. 512, the sills of the 20-ft. gates 
being at El. 500. A wing wall, 102 ft. long, with its | 
top at El. 522, guides the water to the gates. 

Excavation for the foundations of the dam was 
started in May, 1940, a compressed-air plant consist- 
ing of a Worthington 1,000 c.f.m. compressor, an 
Ingersoll-Rand 210 c.f.m. portable Diesel-engine 
driven compressor and a 165 c.f.m. Sullivan com- 
pressor being installed. Work was first undertaken 
on the west side, all loose and fractured rock being 
removed down to solid bedrock. This work was timed 
to avoid riverbed excavation having to be carried 
out during periods when flood conditions would 
normally be expected. Favourable weather condi- 
tions, with some regulation of discharge and wastage, 
enabled work to proceed without serious interruption 
throughout the winter and spring run-off seasons. 
The maximum depth of excavation in the river bed 
was 55 ft., gravel and sand being found to cover the 
rock to a maximum depth of 50 ft. As already men- 
tioned, the original rock-crib dam acted as a coffer- 
dam during this work and held back the river from 
the excavation. The operation of the power 
station was not interfered with, the original wood- 
stave penstock remaining in position. 

In order to keep the workings unwatered, two 
Bingham deep-well pumps, two Canadian Ingersoll- 
Rand sump pumps and three Chicago pneumatic 
sludge pumps were installed. All seams were filled 
with cement grout. The existence of some of the | 
seams had been indicated by earlier drilling, but 
some were only disclosed by the excavation. Grout- 
ing holes were made with a core-type diamond drill, 
the rock core being 0-8 in. in diameter and the drill | 
hole 1-5 in. in diameter. The rate of drilling aver- | 
aged about 27 ft. per 8-hour shift. For grouting, | 
2 in. diameter pipes were installed and extended to | 
above the river level and beyond the limits of the | 
structure of the dam. This allowed drilling to pro- 
ceed without interference from the grouting work. | 
After flushing the holes with water, grouting com- | 
menced with a thin mix ; if this entered freely, the | 
next batch was thickened. This thickening proce- | 
dure was followed until a hole was taking grout freely | 
at two-thirds the limiting pressure. Grout of this | 
consistency was then pumped to refusal. The| 
limiting pressure varied from 60 lb. per square inch | 
for the first few holes to 150 lb. per square inch as 
concreting reached a higher level. 


_ Cement and aggregate for the dam were de-| arrangements can be seen in the view looking west 
livered by steamer and barge to Stillwater on Scow | at section 7 of Fig. 1, given in Fig. 10, page 450. | 


| copper stops in the vertical contraction joints. The 
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Bay, where the Powell River Company has a dock, 
The position of Stillwater is indicated in Fig. 2, which 
also shows the Company's railway connecting this 
port to the site of the dam. This railway originally 
connected to the long-crib dam higher up the river 
and crossed the site of the arch dam, as shown in 


Fig. 1. The portion of the line shown in this illustra- | 


tion has now been abandoned. Cement, which came 


| by steamer, was unloaded on to a 14-in. belt con- 


veyor which delivered it to a cement shed about 
500 ft. away and having a capacity of 16,000 sacks. 
Aggregates were unloaded from barges by a 
1-5-cub. yd. clamshell bucket into bunkers at the 
dock side. These were divided into eight com- 
partments and had a total capacity of 360 cub. yds. 
Four sizes of aggregate were supplied, consisting of 
1} in. to 4 in. gravel ; } in. to 1} in. gravel; } in. to 
} in. gravel; and a sand and gravel mix, the gravel 
running up to } in. 

All material was delivered to the concrete plant 
at the site of the dam by railway. The cement was 
carried in box cars to a silo having a capacity of 
2,500 sacks. From the silo it was transported by a 
14-in. belt conveyor to a 50-sack hopper built into 
the weighing house above the mixing plant. Aggre- 
gate was carried in 5-cub. yd. dump boxes on flat 
cars, a train of four cars carrying 60 cub. yds. per | 
trip. The aggregate was dumped into bins with a | 
total capacity of 574 cub. yds. There were five bins 
in all, three for the three sizes of gravel, and two | 
for sand. From the bins, the aggregate was) 
delivered to the mixing plant by an 18-in. belt 
conveyor. The concrete plant consisted of two | 
l-cub. yd. and one 1-5-cub. yd. Smith tilting | 
mixers. These delivered to 2-cub. yd. bottom-dump | 
buckets which were transported by cars running on | 
narrow-gauge lines to points within reach of four 
derricks which raised the buckets and delivered the 
concrete into the forms. Three of the derricks can 
be seen in Fig. 8. At points beyond the reach of | 
the derricks the concrete was delivered by tipping 
trucks. The mix used was designed to give a| 
minimum strength of 3,500 lb. per square inch and a | 
1-5 in. slump. The average number of sacks of | 


| cement to the cubic yard was 4-2. 


For the purpose of construction, the dam was| 
divided into sections. Fig. 7, opposite, shows 
various sections in different stages of completion. 
The section lines, already referred to, are shown 
in Fig. 1. Each section represented a continuous 
daily pour 5 ft. in depth, the time between suc- 
cessive pours being 72 hours. Galvanised water 
stops were inserted at the top of each pour and 


keys on the section lines are 2 ft. by 1 ft. These 

















Fig.3. a Fig.4. 
= J SECTION B& 


(No.9 Contraction 
Joint ) 





(No.5 Contr. 
Joint) 














.5. SECTION CC 
21 Contraction 






eat Eo 
~ £ 






oer ¥ 






Qe77.c.) 








(27.0) 


The photograph from which this illustration has been 
prepared was taken on April 25, 1941. The concrete 
below the river level was dropped from buckets at 
about river level, in one place the fall being as 
much as 50 ft. Care was taken to ensure that the 
stream of falling concrete should not come into 
contact with any obstacle. The results obtained 
from this procedure were very satisfactory. The 
daily vertical pours of 5 ft. were made in three 
layers, each about 20 in. thick. Most of the pours 
were made by placing a layer over the whole area 
before commencing the next, but during hot weather 
it was found advisable to start the second and 
third layers before the first was completed, in order 
to prevent the surfaces from drying-out too much. 
After the concrete had been deposited from the 
buckets, it was subjected to the action of a large 
vibrator, efforts being made to ensure that the 
vibrator was not used for moving the concrete 
into place, but only for the purpose of settling it. 
Where an accumulation of the larger aggregates 
existed, finer material was shovelled into it before 
vibration commenced. Care was taken to vibrate 
each layer deeply enough to ensure that it was 
worked into the previous layer. A small vibrator 
was used alongside the forms in order to work fine 
material to the surface and obtain a good appearance 
when the forms were removed. 

It has already been mentioned that the work 
was planned so that the operation of the power 
station on Scow Bay was not interfered with. The 
only stoppage during the progress of the work was 
for a period of nine days for installing a 12-ft. 6-in. 
diameter steel penstock from the head-gate on the 
new dam to connect with the concrete penstock, 
which was previously in existence and formed part 
of the connection to the original rock-crib dam. 
This steel penstock and the point at which it con- 
nects to the concrete penstock are shown in Fig. 1. 
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| To enable the station to remain in operation during 
the building of the dam, the original wood-stave 
penstock, connecting to the concrete penstock, was 
supported on trusses carried by concrete columns 
founded on bedrock. These columns were later 
incorporated in the mass work of the dam. The 
excavations for their foundations formed useful 
sumps for controlling the water in the main excava- 
tion in the early stages of the work. 

The head-gate is shown in position in its guides 
in Fig. 12, on page 450. It is: of the Caterpillar 
Broom type and was built by Messrs. Philips and 
Davies, Kenton, Ohio; its weight is 25 tons. The 
guides extend to the crest of the dam as shown in 
Fig. 9, which shows this part of the work completed 
on August 2, 1941. Work in progress on this entry 
section, on June 14 of that year, is illustrated in 
Fig. 11, page 450. The gate is operated by an 
electrically-driven hoist on the top of the dam, which 
can be seen in Fig. 9. The steel penstock connect- 
ing to the gate is encased in concrete. The placing 
of this concrete can be seen in progress in Fig. 8. 
The head-gate entry on the upstream side is pro- 
tected by a trash rack which is shown in Fig. 1. 
This is built up of 3 in. by % in. steel bars set vertic- 
ally and welded into rectangular sections which 
are bolted to the concrete structure. The rack has 
a total width of 20 ft., and extends from the bottom 
of the head-gate to the top of thedam. A mechanical 
rake, built to the design of the Newport News 
Shipbuilding and Drydock Company, is installed 
to keep the rack free from detritus and floating 
| material. 
| The whole work has involved 30,000 cub. yds. 
of rock and river-bed excavation and the placing 
of 61,000 cub. yds. of concrete. It was carried out by 
Messrs. Stuart Cameron and Company, Vancouver, 
to the designs of the consulting engineer, Mr. B. C. 
Condit, and under the supervision of the Powell 
River Engineering Department. Messrs. MacDonald 
and MacDonald, Vancouver, acted as inspectors of 
cement and aggregates and recommended the 
| concrete mixtures used. This article is based on a 
| description prepared by Mr. W. Jamieson, of the 
Powell River Company. 


| 
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|Gears. By Dr. H. E. Merritr. London: Sir Isaac 
Pitman and Sons, Ltd. [Price 30s. net.] 
| Tuts boox is the work of a competent enthusiast 
| who has solved his problems in his own way. It is 
| no “* padded volume of potted formule,” but a clear 
|survey of involute gears; a book for everyone 
| interested in this subject, from the novice to the 
|expert. The former will appreciate the methodical 
| manner of the presentation, and the latter the hints 
| arising from mature experience ; and though much 
|of the material will be familiar to the student of 
| gearing, the skill with which the sections are com- 
|bined in an instructive sequence makes of it a 
reference book which should become a recognised 
introduction to the subject. The extent and Variety of 
the information given are matters for congratulation. 
| At the same time, not everyone will agree that “ if 
a certain amount of guess work is inevitable it is 
| desirable sthat all people concerned with similar 
| problems should guess alike.” By no means! Let 
them all guess, each after his own instinct, until 
|one guess is proved, and truth‘attained. Camus 
|and Hawkins, in their treatise on The Teeth of 
Wheels, ended with the admonition ‘‘ Let him, how- 
ever, who would go to work with understanding of 
his subject, investigate for himself, and take nothing 
| upor trust; but let him ascertain for himself the 
‘truth of every proposition he admits, and not 
| blindly follow practice, or submit to the judgment 
lof others.” Only by struggle can the stars be 
| reached. 
| Tooth proportions provide the longest chapter. 
| It will be readily agreed that “* the invention of the 
| D.P. System [of pitch specification] was unfortunate 
|when the module was available,” for it is much 
| easier to multiply than to divide; but this system 
| has a strong hold on uninstructed opinion and the 
| stock of such cutters is very large. The various 
| basic racks are reviewed, along with the amount of 








tip relief and the advantage of a large root radius, 
and for small pinions the methods of preventing 
undercutting are thoroughly outlined. It is strange 
that the “ all-addendum ” tooth has taken so long 
to become popular, as it obviates the change of 
action from approach and recess and the formation 
of a ridge between the flank and face of the tooth 
surface. Teeth for external, internal and helical 
wheels, clutches, bevels, worms and wormwheels 
all receive adequate attention in the course of the 
survey. Bearing reactions for ordinary gearing are 
treated graphically. For the admittedly more com- 
plicated loads and reactions of planetary gears, it 
might be suggested that graphical treatment is 
much more necessary. Epicyclic gearing is much 
more common than is generally believed, and the 
simple but fundamental explanation in Chapter 18 
will be welcome to many who consider these gears 
difficult to understand. Even coupled epicyclic 
gears have easy mathematical solutions once the 
method is grasped, but for the preliminary scheming 
of all new designs a graphical method gives visual 
and added confidence. 


The Chemical Analysis of Ferrous Alloys and Foundry 
Materials. By E. C. Ptcorr. London : Chapman 
and Hall, Limited. (Price 28s. net.) 

ALTHOUGH spectrographic methods of analysis are 
being adopted to an increasing extent in metal- 
lurgical laboratories, many analyses and tests are 
still most conveniently carried out by chemical 
methods and the work of the analytical chemist 
continues to be as indispensable as that of the 
physicist in the modern works laboratory. More- 
over, the growing complexity of alloys and the 
increasing stringency of specifications are being met 
by the critical revision and perfection of chemical 
methods. As Mr. Pigott, who is on the staff of the 
Bragg Laboratory, Sheffield, states in his preface, 
it is usually almost impossible to evolve a simple 
chemical method which, without modification, will 
be specific for a particular element in the presence 
of ali other elements. Hence, for each element, he 
gives alternative methods to be employed in well- 
defined circumstances, namely when certain elements 
are either present or absent in the material to be 
analysed. 

The constituents of iron and steel are arranged 
alphabetically in the volume, and, in each 
case, the physical and chemical properties of the 
element and its effect on iron and steel are set out 
in some detail before passing on to methods for 
its determination, many of which are quite modern. 
As the volume is intended to be a bench companion 
for the works chemist, the instructions given are 
precise and clearly written, but the reader will also 
find much of value in the notes dealing with the 
theory underlying the methods employed. The 
analysis of refractory materials, iron ores, brasses 
and bronzes and aluminium alloys is dealt with, in 
addition to that of ferrous alloys, and a useful 
alphabetical list of definitions and explanatory data 
is also included. Mr. N. D. Ridsdale, managing 
director of the Bureau of Analysed Samples, 
Limited, who has written a foreword, points out 
that the author’s own processes for the determination 
of aluminium, beryllium, chromium, tin and man- 
ganese and his reconstruction of many of the recog- 
nised methods for other elements reveal a consider- 
able amount of original research. The author is 
obviously an experienced chemist and the volume 
should prove of high value, not only to the analyst 
in the works laboratory, but also to the advanced 
metallurgical student. We are somewhat surprised, 
however, that no consideration is given to the 
determination of oxygen, hydrogen and nitrogen in 
steels, especially in view of the importance attached 
to such determinations in reports presented at 
recent meetings of the Iron and Steel Institute. 








SOUTH-WALES STEEL-SHEET INDUSTRY.—The weekly 
market report of the Incorporated Swansea Exchange, 
Royal Metal Exchange, 1, St. James’s-gardens, Swangea, 
states that no new features have developed in the tin- 
plate market, which remains quiet. Steel sheets, how- 
ever, are in good demand on Government account and the 
rolling mills are fully employed. There is a steady market 
for iron and steel scrap. 
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RECENT DEVELOPMENTS IN 
REFRIGERATION.* 
By Lorp Duptey Gorpox, D.S.O. 
(Continued from page 397.) 


A vARIANT of the high-speed vertical-single-acting 
compressor is one in which ring-plate delivery valves 
are placed in a safety head, but the suction gases are 
controlled by a ported sleeve which surrounds the 
piston and acts as a liner inside the cylinder, the sleeve 
being reciprocated by eccentrics on the crankshaft. 
A second set of ports can be formed in the sleeve to 
admit gas at a higher suction pressure later in the 
stroke, on the supercharging principle, thus allowing 
one cylinder to handle, simultaneously, gas at two 
different suction pressures. These compressors follow 
normal compressor design and are fitted with forced 
lubrication. The smaller sizes used for domestic 
applications and for the smaller commercial work 
follow the same general lines, modified only to suit 
their difference in size and the refrigerant used. Splash 
lubrication is normally used. 

A type of compressor now widely used in the United 
States is shown in Fig. 1. The influence of motor 
car and aero-engine design is noticeable. With this 
\-arrangement of the compressor cylinders and 
enclosed crankcase, a large’ output is obtained from 
compressors occupying a small amount of space. The 
electric motor driving the compresser is contained 
within the same frame as the crankcase, so that there 


is no gland through which the refrigerant might escape. | 


Turbo-compressors, usually multi-stage, have been used 
in recent years. Most of these are of the larger sizes 
and their development has depended partly on progress 
in design and partly on refrigerants with a high boiling 
point and a high molecular weight. Ammonia, ethyl 
chloride, and “ Freon 11” have been used in turbo- 
compressors, the latter refrigerant working in most 
cases below atmospheric pressure. 








* The 29th Thomas Hawksley Lecture, delivered before 
The Institution of Mechanical Engineers, on Friday, 
Abridged. 
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ELECTRICALLY-DRIVEN WESTINGHOUSE COMPRESSOR 3. 
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of outward leakage of the refrigerant, but special pre 
cautions must be taken to prevent air from being 
drawn into the system; in some cases a special 
vacuum pump has been employed to overcome this 
risk. For more moderate capacities a rotary com 
pressor is often employed, types of which were ir 
process of development in more than one country 
immediately before the commencement of this war 
Another change is the increasing adoption of the 
V-belt drive, which in recent years has tended to dis 
place the arrangement by which compressors were 
coupled directly to the electric motor or other prime 
mover, though the latter arrangement is still favoured 
for the very largest sizes. 

This brief review of the development of the refrigerat 
ing compressor indicates that recent changes have 
been rather in the form and construction of the com 
pressor than in any pronounced increase in efficiency 
In the other equipment of a refrigerating plant changes 
have taken place, not merely in the construction of the 
condenser and evaporator, but also in the mail 
principles governing their operation. This applies par 
ticularly to the evaporator. When mechanical refriger 
ation first became a part of engineering practice, th 
experience: of almost a hundred years in thermo 
dynamics and much information gained in solving 
the problems of the evaporation and condensation of 
steam were available, but this knowledge does not 
appear to have been fully used at the time. It is true 
that there are important differences. In steam raising 
there is a high temperature difference between the com 
bustion gases and the water to be evaporated and the co 
efficient of heat transfer may be relatively low. In the 
case of a refrigerant evaporated by the heat taken from a 
liquid to be cooled, the temperature difference is as low as 
10 deg. F., or approximately 1 per cent. only of that 
found in steam boiler practiee. The coefficient of heat 
transfer, on the other hand, may be as much as 20 
times that of a steam boiler. The rate of heat transfer 
in a.refrigerating evaporator is thus only one-fifth of 
that in a steam boiler. Conditions are still more 
difficult when the fluid to be cooled is in the form of a 
gas or, most commonly, air. 

Refrigerating Circuits._-In the original evaporator 
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the refrigerant was almost invariably distributed over 
a number of with low of both the 
refrigerant and the liquid to be cooled. The modern 
method is to increase the rate of circulation. In steam 
boilers of the La Mont type the arrangement for cireu- 
lation by means of a pump is very similar to that widely 
adopted for refrigerating evaporators. In the diagrams 
representing some typical circuits given below it may 
be noted that the compressor is indicated at a; the 
condenser at 6; the evaporator at c; evaporator coils 
at d; the oil separator at e; the oil drains at f; and 
the regulator at g. Fig. 2, opposite, shows the vapour- 
compression refrigerating to illustrate the 
sequence of events for wet compression, with a hand- 
operated regulator, the adjustment of which controls 
the flow of liquid refrigerant from the condenser. 
Owing to inevitable fluctuations in load it is impossible 
to obtain, with a hand-operated regulator, a permanent 
setting which will allow the liquid refrigerant to pass 
to the expansion side always at exactly the same rate 
at which it is formed in the condenser. In practice, the 
first part of the condenser is used for cooling the gas 
delivered from the compressor through the superheat 
range; the major portion is utilised in removing the 
heat of condensation, 80 changing the vapour to a 
liquid, and the remaining part of the condenser cools 
the liquid to within a few degrees of the water tempera- 
ture. To ensure that the regulator is constantly fed 
with liquid the usual method is to provide, at the outlet 
from the condenser, a liquid receiver from which the 
liquid is fed to the regulator. In the evaporator the 
refrigerant returns to the vapour state, absorbing from 
the surrounding medium the heat required for the 
change; the vapour formed, as drawn into the com- 
pressor, is fully saturated and nearly always contains 
some entrained liquid. 

Fig. 3, opposite, shows the circuit of Fig. 2 modified 
to operate on the dry-compression system. The 
diagram indicates an automatic regulator of the float 
type, usually associated with dry compression but not 
an essential feature. This automatic regulator takes 
the form of a float which opens an expansion valve 
as soon as liquid is present and the condenser is kept 
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Fic. 6. SHELL- anD TuBE-TyPE EvaPoraToRS AND CONDENSERS. 


completely drained of liquid, no part of it being used 
for super-cooling the liquid after condensation. The 
evaporator circuit is provided with a liquid separator 
consisting of a vessel of such a cross-sectional area 
that the velocity of the gas flow becomes sufficiently 
low to allow any free liquid to fall back into the 
separating vessel and so to return to the evaporator 
circuit. The gas drawn back to the compressor is thus 
completely free of entrained liquid, and becomes in 
almost every case slightly superheated in its passage 
from the separator vessel to the compressor. The same 
circuit may be arranged with a different type of float 
regulator, which does not necessarily drain the whole 
of the liquid from the condenser but maintains a 
constant level in the evaporator coils. This arrange- 
ment is particularly suitable where more than one 
cooler or other form of evaporator is placed at different 
levels in the same building. In another arrangement, 
the liquid passing from the expansion valve is fed 
directly into the separator vessel instead of to the 
evaporator coils, which, except for the top two or 
three, are kept completely flooded. 

The circuits described above are used where the 
evaporator coils form a direct expansion circuit, usually 
in the ferm of an air cooler; but where the evaporatgr 
coils take the form of grid piping, dispersed cenihly 
throughout a number of chambors in a cold store, it is 
usually necessary to circulate the evaporating liquid 
through these coils by means of a pump. These circuits 
may comprise either a high-pressure float regulator 
draining the whole of the liquid from the condenser, or a 
low-pressure type maintaining a constant level in the 
liquid separator vessel. In some of the earliest exam- 
ples of this system of recirculation of the ammonia 
liquid, a separator vessel was provided high in the 
building—sometimes on the roof, in an insulated 
chamber—so that the liquid could be fed by gravity 
to various expansion circuits. The evaporation may 
be carried out in two stages, which is a great con- 
venience in the case of a cold store requiring differing 
temperatures in rooms set aside for different classes 
of produce. 

When brine is used as the cooling medium a some- 
what simpler circuit can be used, a very common 
form being that illustrated in Fig. 4, on this page, where 
the evaporator takes the form of a horizontal vessel 
containing the liquid ammonia, the brine being passed 
through tubes held in end plates, so that the ammonia 
boils by absorbing heat from this brine. In many 
cases the vessel is fitted with a dome to ensure the 
separation of any free liquid from the gas passing to 
the compressor. In some cases, the liquid refrigerant 
cdllected in the separator on the suction side is passed 
to the high-pressure side of the regulator, so that it 
joins the liquid passing direct from the condenser. 
This arrangement has been applied with most useful 
results in cases where the dry-compression cycle is to 
be applied to an existing plant having several circuits 
spread over a number of freezing chambers or cold 
stores. A difficulty has to be faced in applying this 
form of liquid recirculation to an old plant, since the 
individual circuits on the evaporator side are very 
frequently much longer than is desirable for recircula- 
tion of the liquid, the usual practice in new plants 
being to use very short individual coil lengths. 

When the temperature of evaporation has to be so 
low that to reach the condensing pressure the ratio 
of compression becomes greater than is desirable in a | 





single stage, reciprocating compressors with two or 
more stages of compression must be used. The gas 
leaving the high-pressure cylinder passes to the con- 
denser, where it becomes liquid and is drained by 
means Of a float valve into the liquid line. This liquid 
is injected into the delivery from the low-pressure 
cylinder and passes with it to the intercooler vessel, 
where the evaporation of a small portion of the liquid 
cools the gas on its way to the high-pressure suction. 
The main bulk of the liquid falls to the bottom of the 
intercooler, from which it is drained by a second float 
valve into the evaporator, where it boils and is drawn 
as a vapour into the low-pressure suction. An inter- 
cooler of this type is essential where temperatures 
are so low that there would be risk of freezing in an 
intercooler using water as the cooling agent. When 
the intercooler is always above freezing point, a water- 
cooled heat exchanger is frequently used. 

When the temperature required is so low that it is de- 
sirable to use more than one refrigerant the “* cascade 
principle may be employed. Fig. 5, on this page, is a 
diagram of such a circuit, using three refrigerants. 
The highest stage is a normal ammonia circuit with a 
condenser cooled by water. The evaporator of this 
circuit is used for cooling the carbon-dioxide condenser 
of the second stage, and the carbon-dioxide evaporator, 
in its turn, cools the condenser of the lowest stage circuit 
using ethylene. The evaporator of this last circuit 
provides the low-temperature cooling required. Each 
refrigerating circuit is entirely independent, and makes 
use of the refrigerant most suited to the range of 
temperature through which it will have to work. 

Evaporators.—Evaporators of the shell-and-tube type 
fitted with a dome for the separation of entrained liquid 
are shown in Fig. 6, above. The tubes are arranged 
in sections and the end covers fitted with baffles so 
that the liquid to be cooled passes through the different 
sections in series, thus increasing the velocity and 
improving the rate of heat transfer. This type of 
evaporator is unsuitable where a large volume of brine 
has to be circulated, as in an ice-making tank. In 
this case the tubes may be arranged vertically between 
top and bottom drums, the upper of which acts as a 
separator for entrained liquid. This evaporator may 
then be immersed in a compartment of the tank through 
which brine is circulated by a propeller. A common 
arrangement has the piping in which the refrigerant 
boils in the form of horizontal grids welded into a 
vertical drum to which the liquid refrigerant is passed 
and from which the evaporated gas is drawn to the 
compressor. 

The evaporator frequently takes the form of an air 
cooler arranged as a battery of piping over which air 
is circulated, this method being more or less standard 
practice for the storage of foodstuffs in land stores 
and for their transport on board ship, recent research 
work indicating that the formerly prevalent notion that 
certain foodstuffs must be kept, and sometimes even 
frozen, in a still atmosphere being wrong. All the 
recently constructed cold stores and—later still— 
refrigerated ships are fitted only with air coolers. The 
piping acting as an air cooler was formerly arranged 
parallel to the flow of air, and often no great attention 
was paid to the velocity of the air passing over this 
piping. nor were adequate arrangements made to 
ensure that the whole of the air would come into contact 
with the cooling surface. Within the last fifteen years 
this practice has almost disappeared, and it is now 
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usual to arrange the piping at right-angles to the air 
flow, in successive banks which are staggered so that 
the whole of the air is brought into contact with the 
cooling surface and a sufficiently high velocity is main- 


tained to effect a satisfactory rate of heat exchange. | 


Recent research has also shown the varying rates of 
heat transfer that can be expected'with different con- 
ditions of the surface of the piping, either dry, wet, or 
coated with snow. 

A common type of cooler, designed for use in a land 
cold store is constructed with its own steel casing enclos- 
ing the piping in such a way as to leave no free passage 
for uncooled air. Such air coolers are provided with 
their own separator vessels te entrain free liquid re- 
frigerant, as deseribed for liquid cooling evaporators. 
To avoid the collection of snow on the piping, which 
will retard the rate of heat transference and eventually 
choke up the cooler, brine sprays are provided. It is 
important to prevent this brine from being passed 
through the air trunks into the cold chambers, so 
eliminator plates are provided at the end of the cooler. 
This arrangement of brine spray has the disadvantage 
that moisture from the atmosphere is condensed in 
passing through the cooler, and so weakens the brine. 
This has to be rectified by the addition of further 
calcium chloride, of which there may be a very heavy 
consumption in a large cold store, a condition which 
may be avoided by taking the brine to a separate vessel 
where the excess moisture is evaporated and the 
strengthened brine is returned to the tray under the 
cooler. This operation is usually carried out by boiling 
the brine, the heat being obtained either by steam or 
electricity. In many cases serious trouble has occurred 
with brine concentrators owing to the very corrosive 
effect of weak warm brine, and an alternative arrange- 
ment has been tried. In this case the weak brine is 
not raised to a high temperature, but is passed over the 
condenser ; the heat taken from the latter evaporates 
the excess liquid without bringing the brine to boiling 
point. The apparatus is kept in constant use, so that 
the brine is maintained at a regular density without 


the use of any heat other than that which has to be 


removed from the condenser in any case. 
(To be continued.) 








THE UTILISATION OF WOOD 


REFUSE. 


Tue refuse from woodworking machinery is of no 
use in the industry which produces it, unless it be 
indirectly as fuel for the boilers supplying power to 
the works. At the same time, sawdust is by no means 
a useless by-product ; it is stated, for instance, that its 
delignification in the manufacture of cellulose and 
cattle fodder is not only possible but promising, a 
fairly simple process to effect these changes having 
been recently developed at the Forest Products Re- 
search Laboratory of the Department of Scientific 
and Industrial Research. At present this process has 
not proceeded much beyond the experimental stage. 
Should the future enable this to be done, it would be 
possible to absorb considerable quantities of saw- 
dust and to obtain from it digestible carbohydrates 
which should be suitable for cattle fodder. That sugar | 
and alcohol can be produced from sawdust by certain 
chemical processes is fairly generally known, but 
apparently the transformation needs such elaborate 
plant and all the raw materials must be obtainable 
at such a very low cost that the utilisation of sawdust 
by these means is not economically practicable even 
under the stress of war demands. 

The subject of the utilisation of wood refuse, including 
the uses mentioned above, is discussed in an informative 
manner in Leaflet No. 25,* issued in October from the 
Forest Products Research Laboratory and entitled 
Uses for Sawdust and Shavings. The conditions men- | 
tioned above also preclude for the present another use 
for sawdust, namely, its manufacture into briquettes 
for fuel. This process has met with considerable 
success in the western parts of the United States and 
consists of compressing sawdust and shavings under 
high pressure, and without a binding agent, into | 
briquettes.t The plant required is elaborate, and, | 
therefore, costly, and production must be carried out 
on a very large scale in order to make it pay. Existing 
conditions in this country make the adoption of the 
process impracticable. On the other hand, the lower- 
pressure machines used for coal-dust briquetting would | 
be suitable for sawdust briquetting, provided a cheap 
and adequate binding agent could be found. At present 
pitch, or coal-tar, ete., are used as binders, but the 
briquettes made with it give off a troublesome smoke in 
burning. To obviate this the briquettes, if intended for 
use in domestic heating, would require to be subjected 
to heat in a closed stove after pressing, in order to 
drive off some of the volatiles. The desired binder 





* Crown copyright reserved. 
t See ENGINEERING, vol. 150, page 461 (1940). 
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is not obtainable at present at a sufficiently low cost 
and the requisite machinery could hardly be manu- 
factured. 

It is stated in the Leaflet that the chief trouble at 
the present time is to find means of disposing of the 
very large quantities of moist sawdust, often of mixed 
species and containing bark debris, now being made 
im the conversion of home-grown timber. Since this 
material may have a moisture content of anything 
between 50 per cent. and 100 per cent., drying is 
expensive, and as transport is difficult in the present 
circumstances the material should be used in some 
form of production which can be carried out on the 
site or reasonably near it. The problems thus involved 
are formidable and it is the purpose of the leaflet to 
indicate possible means of utilisation though not speci- 
fically of the class of refuse just mentioned. There 
are 15 classifications of uses listed, though if the 
sub-divisions of some of these are counted there are 
in all at least 44 possibilities. Some of the uses, 
however, would only account for the consumption of 
small quantities and a few are selective ; that is, only 
sawdust from particular woods, or of an unusual fine- 
ness are suitable, but if all the uses could be developed 
the problem of disposing of what is often regarded as 
a nuisance would have a good chance of complete 
solution. Moreover, the leaflet is suggestive as well as 
informative, and in it inquirers are invited to discuss 


| their difficulties with the Laboratory at Princes Ris- 


borough, Aylesbury. When details are required on 
particular points they will be referred to the relevant 
station of-the Department of Scientific and Industrial 
Research, these stations being as follows :—for uses of 
sawdust in concrete, cast products, composition flooring, 


stucco and plasterboards, Bu lding Research Station, | 
Garston, Watford, Hertfordshire; for uses of wood | 


meal and flour in the plastics industry and for explo- 
sives, Chemical Research Laboratory, Teddington, 
Middlesex ; and for uses of wood waste as fuel, Fuel 
Research Station, East Greenwich, London, 8.E.10. 








THe AIRGRAPH LETTER SERVICE. Light - weight 


wooden boxes have replaced the metal cases formerly 
used to carry Airgraph-letter films overseas,. and the 
films’ themselves have been lengthened to take a further 

100 letters to a roll. 
film and this, uncluding the case, weighs only 5 oz. The 
|} same number of letters posted in the usual way would 
weigh over 70 Ib. 








There are now 1,600 letters on each | 





250-TON RAILWAY CRANE. 


Wnuart is thought to be the most powerful railway 
crane so far constructed has recently been delivered to 
the Denver and Rio Grande Western Railroad by the 
builders, the Bucyrus-Erie Company, South Milwaukee. 
Wisconsin, U.S.A. The maximum lift of 250 short tons 
has been equalled by earlier railway cranes but not at 
so large a radius as 17 ft. 6 in., which is the capacity of 
the new machine. At a radius of 35 tt., a load ot 60 
short tons can be handled. A photograph of the crane 
under test for maximum lift is reproduced on this page, 
the load consisting of concrete blocks making up a 
weight of 479,540 lb. For the 250-ton lift, six-part 
twin blocks are provided; the smaller load is lifted 
on single-rope three-part blocks. As when lifting at 
right angles to the rails, the permanent base is fixed at 
4 ft. 8 in. by the gauge, it is necessary to bring out- 
riggers into position, as shown in the illustration. Six 
of these are provided, with a maximum extension of 
13 ft. 4 in. from the crane centre line. The main and 
auxiliary lifts are handled by different hoists and 
without bringing the outriggers into position, the 
main hoist can lift 40 tons at 17 ft. 6 in. radius, or 

| 15 tons at 32 ft. radius. The auxiliary hoist, under 
these conditions, can lift 264 tons at 25 ft. radius, or 
18} tons at 30 ft. radius, with a two-part rope; with 
a single rope, it can lift 15} tons at 35 ft. radius or 
8} tons at 48 ft. radius from the crane centre. 

The overall width of the main machinery deck is 
10 ft. 6 in. and its length 24 ft. It is carried by an all- 
welded frame on two equalising six-wheel trucks, which 
distribute the weight evenly, giving moderate individual 
wheel loads. The total weight of the crane in working 
order is 183 short tons. It is steam driven, the boiler 
| Operating at a pressure of 170 lb. per square inch and 


| the travelling motion is obtained from the hoists, two 
|speeds being provided. When the boiler stack is 
removed for travel, the overall height of the crane, 
from the top of the rails, is 15 ft. 9 in. When travelling, 
the all-welded jib, which is 43 ft. long, is lowered on to 
| the body and secured by wire-rope straps. As it extends 
| 30 ft. beyond the body, it is usual to couple a flat-deck 
| wagon behind. Clutches are provided to disengage the 
| travelling motion when the crane is being hauled. 
|The trucks have articulated frames, which per- 
}mit travel round curves down to 160 ft. radius. 
Although the crane will naturally be used for railway 
| breakdown service when necessary, it has been 
| designed and constructed particularly for use in 
constructional work. 
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Fic. 1. MACHINE FOR 





Fig. 2. 


AUTOMATIC MACHINES FOR 
HARDENING STEEL PARTS. 


Wes have dealt on several occasions with the Shorter 
process for hardening iron and steel parts and the 
principle involved is well known. Briefly, the process 
consists in the controlled local heating of the surface 
to be hardened by specially designed oxy-acetylene 
(or other fuel gas) burners, followed by immediate 
water quenching. The process has been adapted for 
automatic or semi-automatic operation for repetition 
work on a large scale by Messrs. Shorter Process 
Company, Limited, Celtic Works, Savile-street East, 
Sheffield, 4, and one of the latest examples of this is the 
firm’s type N.2 hardening machine for treating small 
components, illustrated in Fig. 2. As will be seen, 
it is a bench machine operated by a lever; the rings 
shown on the table are being hardened on a bevelled 
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MACHINE FoR SMALL ParRTs. 


} path. The electrical equipment consists of two syn- 
chronous electric clocks—seen on the right of the 
operator in Fig. 2—solenoid-operated .gas and water 
valves, a relay panel, a limit switch for starting the 


automatic cycle, and electric push-button equipment | 


for setting-up and testing. These may also be seen 
on the right of the operator in Fig. 2. When the 
lever is pressed down by the operator the burher 


the time required to bring the surface of the component 
to the critical temperature. When the pointer returns 
| to zero the predetermined heating time has elapsed and 
| the clock de-energises the gas-valve relay and the burner 
| is extinguished. At the same time the water-control 
| clock (seen on the right in Fig. 2) is started up and 
j}energises the water-valve relay, thus opening the 
| the water valve and quenching the component. After 
the correct quenching time has elapsed the clock de- 
| energises the water-valve relay and the water is shut off. 
| The operating lever is then raised and the treated com- 
ponent is removed and another inserted in its place. 
| Should any trouble occur during the automatic cycle, 
the operator raises the operating lever, when the gas 
or water valves are elosed and the clocks returned to 
| the starting position. 

Having dealt with the automatic operation of the 
heating and quenching cycle, we may now describe 

| the manner in which the electric push-button equip- 
ment is used for setting up. A “ test gas-on ”’ button 
is pressed and the burner is lit. The operating lever 
| is then pressed down to bring the burner into the work- 
ing position. When the component has reached the 
critical temperature, “ test gas-off ’’ and “‘ test-water ”’ 
buttons are pressed simultaneously, the operator 
| keeping his finger on the test-water button until the 
| component is quenched completely. The times taken 
for the heating and quenching operations are deter- 
|mined by means of a stop watch and the clocks are 
| set accordingly. A trial run is then made using the 
|automatic control and the heating and quenching 
| times are adjusted if necessary. The machine is then 
ready to treat components on a production basis. 
|The makers claim that these machines can produce 
| what is virtually a hardened and tempered component 
|in one operation. It is stated that a steel which is 
capable of giving a diamond-pyramid hardness of 800 
| by direct quenching can be treated in such a manner 
that a hardness of between 500 and 600 is obtained 

| without a second tempering operation. 

Another Shorter machine, illustrated in Fig. 1, is 
intended for hardening longitudinal surfaces, such as 
machine-tool beds, straight edges, blades, and general 
| straight-line work. It is known as the type G.6 
machine and is built on the lines of a machine tool, 
similar to the firm’s gear-hardening machine, but is 

| provided with a longitudinal track of any required 
length. On this track travels a carriage on which the 
burners are mounted, the work to be hardened being 
placed in a tank in front of the track, as will be clear 
from Fig. 1. The carriage is traversed by a geared 
| electric motor at a speed which can be varied from 
| 1-4 in. to 14 in. per minute, and, as the speed control 
is required to be extremely accurate, the current for the 
motor is supplied by a Ward-Leonard set comprising 
a motor, generator and separate exciter, which enables 
the generator voltage to be varied over a wide range. 
The control panel, which is mounted on the travelling 
carriage, is provided with a calibrated voltmeter 
which acts a speed indicator, a pilot switch for starting 
and stopping the Ward-Leonard set, and a reversing 
| switch which enables the carriage to be traversed in 
either direction. The gas for the burners and the 
| water for quenching are supplied through flexible 
|tubing. The machine may be fitted with automatic 
|equipment for intermittent hardening. This enables 
repetition work to be laid in line in the tank and 
hardening to be carried on continuously, one piece 
| being removed while another is being treated. Multiple 
| burners can be provided to cover any desired width of 
face, or to enable a number of pieces placed side by 
side to be treated simultaneously. 
A third new machine, known as the type T.1 turn- 
| table machine, is under construction and is intended 
for the hardening of large-diameter circular paths. 
Hitherto this work has been done by mounting the 
heating and quenching equipment on a movable head 
travelling over the circular path. This method has 
now been superseded by mounting the rings to be 
hardened upon a turntable which is rotated in relation 
to a stationary burner head and control panel. The 
vertical headstock spindle is driven through a 5,000 
to 1 gearbox by a direct-current motor working in 
| conjunction with a Ward-Leonard set which controls 
the speed. Mounted upon a circular plate carried by 
| the headstock spindle are trips operating limit switches 
| which control the rotation of the turntable and the 
opening of solenoid-operated gas valves. After turning 
|one complete revolution the turntable stops auto- 
| matically. The speed of the headstock can be varied 
| to suit rings ranging from 1 ft. to 9 ft. 4 in. in diameter. 


is brought into the heating position on the work | 


to be hardened. The depression of the lever also 
actuates the limit switch through a cam and this 
switch starts up the gas-control clock, which, in 
turn, energises the gas-valve relay. A duplex gas 
valve is thus opened by means of a solenoid and the 
burner is automatically lit by a coal-gas pilot light. 
At the moment of lighting the burners, the gas-control 
clock (that on the left of the panel in Fig. 2), is started 
The pointer of this clock has been set to indicate 


up. 








THE INSTITUTE OF METALS.—Professor G. P. Thomson, 
| D.Se., F.R.S., has accepted the invitation of the Council 
of the Institute of Metals to deliver the 1943 May Lecture. 
| His subject will be “‘ Electron Diffraction.”” His father, 

the late Sir J. J. Thomson, O.M., F.R.S., was also a May 
Lecturer, and his discourse, delivered in 1915, was en- 
titled *“‘ The Conduction of Electricity Through Metals.” 
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Corlett Ratcliffe, B.Sc. Tech., Manchester; Gavin 
Ralston Reekie, London, E.4 ; Herbert Raymond Reid, 
Bognor Regis; Thomas Philip Robinson, London, 
N.11; Oswald Murray Robson, Hale; Charles Martin 
Sayer, B.Sc. (Eng.), Manchester; Lieut. Kenneth 
Arthur Searle, M.Sc. (Eng.), R.A.O.C., Hereford ; 
Arthur Francis Shaw, Leighton Buzzard; Alex- 
ander Simon, B.Sc., Farnborough, Hants; George 
Russell Simpson, B.E., London, W.C.2; John Oliver 
Sims, B.Sc. (Eng.), Glasgow; William Beck Smuts, 
Port Elizabeth, 8. Africa; Kenneth Minshall Sower- 
butts, B.Sc., Worcester ; John Evelyn Sutton, London, 
S.W.1; Frank Tonge, London, N.W.6; Sydney 
Towill, Manchester ; r . 
Eric Charles Vast, B.Sc., Edgware; John Garth 
Watson, B.Sc. (Eng.), London, N.W.4; Robert Alward 
West, Epsom; John Willoughby Whitham, Chelms- 
ford; Scovell Frederick C. Whitmore, Amersham ; 
Arnold Frederic Wilkins, O.B.E., M.Sc. Tech., Felix- | 
stowe; John Cambray Williams, Cardiff; Robert 
Wood, Sunderland ; William Richard Woolbar, Enfield. | 


Horace Jack Unwin, Cambridge ; | 


ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s. net, 
or 2s. 3d. including postage. 


War-Time Damp-Proof Courses.—A neW wat-emer- 
gency specification, No. 1067-1942, dealing with coal- 
tar pitch felt damp-proof course’ for temporary war- 
time building, has been published. It has been pre- 
pared at the request of the Ministry. of Works and 
Planning, and is issued under their authority. It is 
thought that coal-tar pitch is likely te be the only 
material suitable as an alternative, during the war, 
for bitumen-felt damp-proof courses referred to in 
specification No. 743. The specification may be Subject 
to revision from time to time in the light of changes 
in the availability of raw materials and manufacturing | 
capacity, and the issue of these revisions, when | 
authorised by the Ministry, will be notified to Govern- 
ment departments and to the trade and technical Press. 
[Price ls. net, or ls, 3d. postage included. } 


Adhesive Insulating Tape.—The urgent 
conserving supplies of raw rubber has already resulted 
in the revision of several British Standard Specifications 
and it is the raison détre of a new specification, No. 
1078-1942. This covers adhesive insulating tape, 
commonly referred to as “ black sticky tape,” as used 
in the electrical industry. In the past, various Govern- 
ment departments and other large purchasers have had | 
their own specifications for this class of material, and 
the present problem is to produce a tape using the 
minimum quantity of raw rubber without unduly 
lowering the quality of the tape. The new specification 
is intended to replace all existing specifications and the 
tests incorporated are designed to ensure as high a 
quality as is possible, consistent with the present 
circumstances as regards rubber supplies. [Price 1s. | 
net, or ls. 3d. postage included. |] * 


Welded Joints in Copper Vessels.—A new specifica- 
tion, designated No. 1077-1942, has been prepared as a | 
result of a request, received from the committee of the 
Institution responsible for calorifiers, for guidance 
regarding standards for the welding of non-ferrous | 
metals—with particular reference to pressure-vessel | 
work. The new specification, which is entitled ** Welded 
Joints in Copper Vessels,” relates to the welding of 
deoxidised copper by the oxy-acetylene (or similar 
fuel gas) process. The composition of the filler rod 
and the mechanical properties of the welds are specified, 
but pending the issue of a specification for phosphorus- 
deoxidised copper, a suggested composition for the 
parent metal is given for guidance only. The specifica- | 
tion stipulates that tensile test pieces shall be cut | 
from the welded specimen, the weld being left in the 
unhammered state and made transverse to the test 
plate. In the ca# of material over No. 14 S.W.G. | 
(0-080 in.) in thickness, the test piece must be machined, 
filed or ground to remove excess weld metal. It is| 
considered that the test will then give a direct indication | 
of the efficiency of the welding technique. In the| 
actual welded vessel or structure the weld is mechanic- 
ally worked by hammering, and this, coupled with the 
reinforcement provided by the excess weld metal will | 
give a strength for the welded joint at least 3 tons per | 
square inch greater than that obtained from an un.- | 
hammered test specimen. [Price ls. net, or ls. 3d. | 
postage included. | 





BOOKS RECEIVED. 


United States Geological Survey. 
No. 196-C. Geology and Biology of North Atlantic 
Deep-Sea Cores Between Newfoundland and Ireland. 
Part 4. Ostracoda. By W.L. TRESSLER. Washington: | 
Superintendent of Documents. [Price 15 cents.) 

United States Geological Survey. Bulletin No. 901. Clay 
Investigations in the Southern States, 1934 to 1935. | 
Reports by W. B. Lane, P. B. Kine and others. 
[Price 1 dol.] Bulletin No. 907. Geology of the Alaska 
Railroad Region. By S. R. Capps. [Price 1-25 dols.]} 
Bulletin No. 913. Triangulation in Utah, 1871 to 1934. 
By J. G. Staack. [Price 20 cents.} Bulletin No. 914. 
Microscopic Determination of the Ore Minerals. By | 
M.N. Sort. Second edition. (Price 1 dol.] Bulletin | 
No. 918. The Goodnews Platinum Deposits, Alaska. 
By J. B. Mertiz, Junr. [Price 50 cents.) Bulletin 
No. 919. Spirit Leveling in Michigan, 1896 to 1938. | 
By J. G. Sraack. (Price 65 cents.] Bulletin No. 920. | 
Pre-Cambrian Geology and Mineral Resources of the 
Delaware Water Gap and Easton Quadrangles, New | 
Jersey and Pennsylvania. By W. 8S. BAYLey. [Price | 
40 cents.) Bulletin No. 923. Geology and Mineral | 
Resources of the Randolph Quadrangle, Utah-W yoming. 
By G. B. Ricnarpson. [Price 55 cents.} Washington : | 
Superintendent of Documents. 
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DEC. 4, 194: 


PERSONAL. 


H.R.H. Tue DUKE oF GLOUCESTER has been « 
Master of Trinity House in succession to HRI. tt 
DUKE OF 

Dr. W. A. J. CHAPMAN, M.Sc. (Eng.) (L 
M.1I.Mech.E., hitherto head of the Engineering Lx 
ment, Staffordshire County Technical College, W: 
bury, has been appointed Principal of the W 
Technical College, Oakengates, Wellington, Shropsh 


KENT 


Sire WILLIAM CROSTHWAITE has been elected chai 
of the Tees Conservancy Commission in successi 
Sin FRANCIS SAMUELSON. 

Mr. P. S. TURNER, a director of Associated Elect 
Industries, Limited, has been appointed assistant ma: 
ing director. 

Mr. Greorek Capsury, M.Inst.T., has been ek 
president, and Mr. J. O. Woop, A.M.Inst.T., chair 
of the National Association of Inland Waterway Carri: 

Mr. Joun H. HARLEY-Mason, M.Inst.C.F., 
from the position of new-works engineer in the dep 
ment of the Engineer-in-Chief, London Passenger Tra 
port Board, on December 31. 


is retir 


CAPTAIN CLEMENT JACKSON, M.C., M.Inst.T., has bx 
appointed honorary corresponding member of 
Institute of Transport for the Counties of Devon 
Cornwall. 

PROFESSOR R. 3S. HutTtToN, D.Sc., M.A., has been elect: 
Prime, Warden of the Worshipful Company of Goldsmit! 
for the year 1942-43. His tenure of office as Profes- 
of Metallurgy at Cambridge expired on Septembe: 
last, but he has been asked to continue to supervise t! 
Metallurgy Department of the University. 

Mr. A. HeaLey, works director of the Dunlop Rub) 
Company, Limited, Birmingham, and vice-chairman « 
the India Tyre and Rubber Company, Limited, Inchi: 
nan, Renfrew, and Mr. G. E. BEHARRELL, director 
equipment sales of the Dunlop Rubber Company, an 
vice-chairman of the Dunlop Rim and Wheel Compan 


Limited, have been elected directors of the Dunlop 
Rubber Company, Limited. 
Lieut.-COLONeEL HarRotp Rupearp, R.E. (ret 


M.Inst.T., who has beer 
Operation (Midland 


4.M.1.Mech.E., 
Superintendent of 


M.I.Loco.E. 
Divisipnal 


| Division), Derby, of the London Midland and Scottisi 


Railway, for the past five years, has been appointed 
Superintendent of Motive Power of the Railway in plac 
of Mr. D. C. Urte, who is retiring. Mr. J. W. WATKIN- 
has been appointed Divisional Superintendent of Opera 
tion, Derby, in succession to Lt.-Col. Rudgard. 

Mr. J. C. L. Tracts, M.Inst.C.E., Engineer, Southern 
Area, London and North Eastern Railway, has been 
appointed Chief Engineer and will be responsible for th« 
civil-engineering work of the whole system. 

Mr. G. W. PaLreRMAN, A.I.A.C., has been appointe:| 
secretary of Messrs. J. Samuel White and Company) 
Limited, and has now taken up his duties with th: 
company. 

Mr. J. A. NORTHFIELD, M.I.Mech.E.., 
Reavell and Company, Limited, has 
technical manager of the Key Engineering Compan) 
Limited, at the head office, 4, Queen Victoria-street 
London, E.C.4. 

PROFESSOR SAMUEL SUGDEN, D.Sc., F.R.S., has been 
appointed Director of Explosives Research to the Govern 
ment in succession to Dr. Goprrey Rorrer, C.B 
C.B.E., F.1L.C., who has retired. 


late of Messr- 
been appointed 


Mr. E. H. Fryer, who has served as deputy secre- 
tary of the Automobile Association for 20 years, has been 
appointed secretary in succession to the late Sik STENSON 
COOKE. 





CANADIAN Pactric RatLway.—During the first eight 
months of the present year the gross earnings of the 
Canadian Pacific Railway totalled 165,012,867 dols., 
compared with 139,189,531 dols in the corresponding 
period of 1941, and 106,200,972 dols. in the first eight 
months of 1940. 


DRIVING-BELT CONSERVATION.— In order to contribute 
to the conservation of the stocks of belts and belting 
materials in hand by prolonging the efficiency and life 
of belting now in use, this conservation being particu- 
larly necessary under present conditions, the Research 
Department of Messrs. Revol, Limited, 97, Quayside. 
Newcastle-upon-Tyne, 1, have recently issued five tech- 
nical data sheets. The informatiou provided in the 
sheets is not exclusively concerned with the product with 
which the issuing firm is identified but is of such a general 
nature that it is likely to prove of service to most belt users. 
The construction and maintenance of leather belting, 
balata belting, rubber belting, solid woven and hair 
belting, V-belts and rope drives, etc., are all sepa- 
rately dealt with, running and storage conditions being 
covered. The notes on cleaning dirty belts, which may 
not be giving trouble at the moment, are useful since 
this is a point frequently overlooked. 
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NOTES FROM THE SOUTH-WEST. 


Canpbirr, Wednesday. 


1942. 


ihe Welsh Coal Trade. 
mining industry a training scheme has been drawn 


In order to attract boy recruits 
letails of which have become public during the past | 
we These provide for month’s training for the 
boys, during which time they will receive full pay and 
e all their expenses paid. In the first fortnight they 
"\ attend school full time and_ will instructed in 
nentary science, geology, history of the coalfield and 
zenship. The remainder of the period will be devoted 
developing pit sense, safety, discipline, first aid, etc. 
vs who will work on machines will receive an extra 
ek of tuition on the care of the machine. Afterwards 
e boys will work for six months under the supervision 
older and experienced workers. 
id. a shift, or 388. a week of six shifts, for under- 
vround workers, or 5s. 74d. a shift, or 33s. 9d. a week for 
irface workers. The scheme is of an interim nature 
esigned to help meet a pressing need and the whole 
ibject @f education for the mines in the coalfield is 
cing examined with a view to preparing a long term | 
wlicy. Strong conditions continued to characterise the 
Welsh steam-coal market during the past week. There 
vas a sustained demand in both the home and leading 
foreign sections but as little coal was available the amount 
of new business that salesmen could entertain was small. | 
\s a rule, collieries were kept engaged almost entirely | 
on maintaining deliveries under existing contracts to the 
priority home consumers and little left for 
ordinary users. Limited allocations of the best qualities 
were made for certain priority overseas buyers, but in 
nost cases the only supplies available for export were the 
low qualities not wanted in the home market. 


ul 
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be 


coal was 








NOTES FROM SOUTH YORKSHIRE. | 


SHEFFIELD, Wednesday. 


Boys of 14-15 receive | 


| increasing 
| The irregular make of Cleveland qualities falls consider- 


ENGINEERING. 











NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
General Situation.—Priority buyers have placed orders 
for iron and steel that will ensure the full employment of 
all plant for the present allocation period and throughout 
the Ordinary customers experience 


winter months. 


a good deal of difficulty in obtaining event small parcels | 


of material for industrial undertakings as the productive 
capacity now entirely concentrated on 
the war industries and the 


almost 
for 


is 


provision of material 


pressure for supplies of commodities for needs of national | 
i 


importance continues to increase. 

Clereland Iron Trade. 
are in ample supply. The consumption of the latter is 
heavier than has been the case for some time and is 
notwithstanding the liberal use of scrap. 


ably short of current requirements, but founders have 
no difficulty in obtaining good supplies of Midland brands. 
Basic Iron.—There is no new feature in the basic-iron 
branch of industry. = 
Hematite.—Hopes that there will be a reduction in the 
shortage of hematite are encouraged by the prospects of 
a better supply of ores from overseas, the difficulties of 
importing which are likely to be reduced. In the mean- 


time, however, the scarcity renders the continued restric- | 


tion of distribution necessary, as well as the extensive use 
of substitutes. 

Blast-Furnace Coke.—Conditions regarding blast- 
furnace coke are satisfactory though not conducive to 
market activity. Holders of Durham qualities have a 
large tonnage for disposal but their contract obligations 
are extensive and they are unwilling to enter into further 
commitments ; local consumers, moreover, have covered 
their requirements as far ahead as they consider necessary. 
Steel.—Semi-finished and 


Manufactured Iron a nd 


| ‘ ‘ s . 
| finished iron and steel firms are accounting for exception- 


Tron and Steel.—Owing to the recent offensive there 
is an increased demand for war materials. The accumu- | 
lation of stocks over a long period had made production 
less urgent, but that temporary phase has passed. There 
are heavier demands on the approved makers of aircraft 
steels and a variety of other war products. All the 
electric-melting plants are working continuously, and 
there are greater demands on the resources of the coke- 
fired crucible-steel furnaces. In general steel products, 
contact with customers being maintained by the 
acceptance of orders, but their execution is delayed. | 
There is little scope for breaking new ground, as most | 
users have decided not to make any additions to their | 
sanctioned lists of suppliers during the war period. A | 
limit is placed also on the extension of business by the | 
numerous working arrangements between steel users and | 
suppliers. Departments of works catering for the transport 
industry are very well booked, and are being urged to speed 
up deliveries. Orders for new wagons are numerous, and 
the wagon repair shops of the district are all fully occu- | 
pied. There is a heavy demand for wheels, axles, buffers 
and springs. The pressure for supplies of materials for 
shipbuilding and repair work continues, and firms which | 
formerly did not cater for this class of business are now | 
busily employed on it, and are seeking further orders. 
The major part of shipbuilding material requirements | 
was formerly confined mainly to the works here directly | 
associated with particular shipyards. Makers of wire- | 
ropes are actively employed on orders from shipping | 
and colliery companies, canal companies and docks, which 
making the wire-drawing mills very busy, and is | 
responsible for a heavy demand for wire rods. All| 
makers of colliery equipment are heavily booked, and 
are being urged to give quicker deliveries so that coal 
production may not be retarded. Makers of coal-cutting 
machinery, conveyors, mechanical picks and steel arches 
all have a great deal of work on hand. This will be 
needed in addition to the considerable quantity of power- 
loading machinery expected from America in the New 
Year. No reduction in the pressure on tool factories is 
likely to be experienced for a long time. Many months’ 
work are on the books, particularly for engineers’ small 
tools. There is a heavy and continuous demand for files, 


South Yorkshire Coal Trade.—More coal is being raised, 
and very satisfactory deliveries are being made to all 
priority users, who are able to add to their stocks. The 
call for best locomotive hards is heavy, and good supplies 
are being accumulated at locomotive depots. Little 
scope is afforded for dealing with the foreign inquiries 
being received owing to the heavy home demand, and 
overseas business is confined mainly to shipments to 
special destinations. Public-utility undertakings are | 
obtaining all the coal they require, but are having to 
take a proportion of outcrop coal, which is in abundant 
supply in the district. Blast-furnace coke production is | 
heavy, and is being readily absorbed. Hard coke for | 
works’ use is in strong demand. Coke nuts and gas coke | 
are moving freely to works and to householders, who 
are taking coke to supplement the limited house coal 
deliveries. There is, however, a shortage of labour for 


is 


is 





bagging coke, and also a scarcity of bags. 





| purposes is in great demand. 


shows no change. 
of foundry iron are in heavy demand, quotations being 
| as follows :—Hematite, 61. 18s. 6d. per ton; and basic 
| iron, 61. 0s. 6d. per ton, both delivered at the steelworks ; 


ally heavy tonnages. The make of several commodities 
is at almost a record level but the pressure for larger 
deliveries is an incentive to increase output still further. 


| Re-rollers are extremely busy and are demanding the 


maximum deliveries of billets, blooms and sheet bars. 
Plates are wanted in exceptionally large quantities for 
boiler, wagon and locomotive construction as well as for 


| shipbuilding. The demand for special and alloy steels 
|renders it necessary to maintain the highest possible 
| outputs. 


Supplies of pit props and roofings and miscel- 
laneous steel for railway maintenance are rapidly taken 
up as soon as they become available. 

Scrap.—Users of most descriptions of iron and steel 
are receiving satisfactory supplies, but consumers of first 
grade heavy steel would welcome a substantial increase 
in deliveries, which, however, are already on an exception- 
ally large scale. 





NOTES FROM THE NORTH. 
. GLascow, Wednesday. 
Scottish Steel Trade.—The demand for all classes of 


| steel continues unabated and the West of Scotland manu- 


facturers report that they are booked up with orders for 
the next six months. The production of plates, sections, 


|}and heavy bars is keeping the mills operating at full 


capacity, sheet-makers and tubemakers making particu- 
larly heavy demands. The greater part of the special 
and alloy steel production is required for munitions 
work although high-grade steel for ordinary engineering 
The new Iron and Steel 
Order, which has just been announced by the Ministry of 
Supply, imposes an increase of 6 per cent. in the price 
of steel castings, and prices have been fixed for various 
products, including rolled-sheet mill plates, which had 
not been controlled hitherto. The price of medium plates 
of 3 mm. or more in thickness, rolled in a sheet mill will 
now be 211. per ton, this price dating from September 9. 
There are no other changes of much importance. Current 
quotations for boiler plates are 171. 12s. 6d. per ton; 
ship plates, 164 3s. per ton; sections, 151. 8s. per ton; 
black steel sheets, No. 24 gauge, 22/1. 15s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. 
per ton, all for home delivery. 

Malleable Iron Trade.—In the walleable iron trade con- 
ditions remain steady ; the-demand is being met satis- 
factorily. As good stocks of semies are available the 
position regarding raw materials leaves nothing to be 
desired. For home delivery the current prices are as 
follows :—Crown bars, 151. 12s. 6d.; No. 3. bars, 
131. 128. 6d.; No. 4 bars, 131. 17s. 6d.; re-rolled steel 
bars, 171. 15s., all per ton. 

Scottish Pig Iron Trade.—The Scottish pig-iron trade 
Hematite, basic iron and all grades 


| foundry iron, No. 1, 61. 5s. 6d. per ton; and No. 3, 61. 3s. 
' per ton, both on trucks at makers’ yards. 





the | 


Forge and foundry pig irons | 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF CIVIL ENGINEERS.— Vorkshire Associa- 
Saturday, December 5, 2.30 p.m., Hotel Metropole, 
Leeds. Discussion on “‘ Mining Subsidence,’’ to be opened 
| by Professor Douglas Hay. Institution: Tuesday, De- 
| cember 8, 2.30 p.m., Great George-street, Westminster, 
| 8.W.1. Fourth Discussion Meeting on ‘* Civil Engineers 
| and the Building Industry.” 

| INSTITUTION OF MECHANICAL ENGINEERS.—North- 
| Western Branch: Saturday, December 5, 2.30 p.m., 
Engineers’ Club, Manchester. Meeting in conjunction 
| with the Manufacture Group. Discussion on “ Vibration 
|in Machine Tools and Its Relation to Cutting Speeds.”’ 
| North-Eastern Branch: Monday, December 7, 6 p.m., 
| Neville Hall, Newcastle-upon-Tyne. Thomas Hawksley 
| Lecture, by Lord Dudley Gordon. 


tion : 


Also at South Wales 
| Branch: Thursday, December 10, 3.15 p.m., Technical 
College, Cardiff. Institution: Friday, December 11, 
| 5.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. In- 
| formal Meeting. Southern Branch: Saturday, Decem- 
| ber 12, 2 p.m., Polygon Hotel, Southampton. Presi- 
| dential Address: “ Boilers, Past and Present,’’ by Col. 
S. J. Thompson. North-Western Branch: Saturday, 
December 12, 2.30 p.m., Engineers’ Club, Manchester. 
“ The Position and Development of the Gas Engine,”’ by 
| Mr. Joseph Jones. 
INSTITUTION OF ELECTRICAL ENGINEERS.—WNorth- 
| Western Centre: Saturday, December 5, 2.30 p.m., 
Engineers’ Club, Manchester. ‘“‘ The Electric Spark in 
Air,” by Dr. J. M. Meek. North Midland Students’ Sec- 
tion: Saturday, December 5, 2.30 p.m., Griffin Hotel, 
Boar-lane, Leeds. Chairman’s Address: ‘‘ The Manu- 
facture and Installation of Air Space, Paper Core, Tele- 
| phone Cables,” by Mr. R. J. Griffiths. South Midland 
| Centre: Monday, December 7, 6 p.m., James Watt 
Memorial Institute, Birmingham. ‘‘ Fluorescent Lamps,”’ 
| by Messrs. L. F. Davies, H. R. Ruff and W. J. Scott. 
London Students’ Section : Monday, December 7, 7 p.m., 
| Savoy-place, Victoria-embankment, W.C.2. The Stu- 
dents’ Lecture: ‘‘ The Failure of the Technician in His 
Role as Citizen,”’ by Dr. D. S. Anderson. Transmission 
Section: Wednesday, December 9, 5.30 p.m., Savoy- 
place, Victoria-embankment, W.C.2. ‘‘ Some Problems 
in Transmission Line Design,” by Mr. A. Burke, presented 
by Mr. J. J. O’Doherty. Installations Section: Thursday, 
| December 10, 5.30 p.m., Savoy-place, Victoria~-embank- 
ment, W.C.2. ‘“‘ The Application of Electricity to Mine 
Pumping,” by Messrs. G. B. Alvey and N. Tetlow. North- 
Western Students’ Section: Saturday, December 12, 2.30 
| p-m., Engineers’ Club, Manchester. ‘‘ Modern Methods 
of Feeder Protection,”” by Miss J. Allam. 

INSTITUTION OF PRODUCTION ENGINEERS.—Shefield 
Section: Saturday, December 5, 2.30 p.m., Royal 
Victoria Hotel, Sheffield. ‘‘ Substitute Steels,” by Dr. 
W. H. Hatfield. , 

ILLUMINATING ENGINEERING SocreTy.—Tuesday, De- 
cember 8, 5 p.m., Royal Society of Arts, John Adam- 
street, W.C.2. Discussion on “ Lighting and Post-War 
Reconstruction,”’ to be opened by Mr. A. G. Higgins. 

NEWCOMEN SocieTy.—Wednesday, December 9, 2.30 
p.m., James Watt Memorial Institute, Birmingham. 
(i) “‘ Ancient Tools in Herefordshire,” by Mr. F. C. Mor- 
gan. (ii) “‘ A Note on Some Boulton and Watt Workshop 
Tools,”’ by Mr. W. K. V. Gale. 

INSTITUTE OF PHysics.—London and Home Counties’ 
Branch : Wednesday, December 9, 5 p.m., Royal Institu- 
tion, Albemarle-street, W.1. (i) “‘ Life of Newton,”’ by 
Dr. H. Lowery. (ii) “‘ Some Historical Aspects of New- 
ton’s Published Works,” by Dr. H. F. Buckley. 

IRON AND STEEL INSTITUTE.—Thursday, December 10, 
2.30 p.m., Royal Victoria Station Hotel, Sheffield. 
Autumn Meeting. For programme, see page 428, ante. 

INSTITUTE OF FUEL.—Thursday, December 10, 2.30 
p.m., Connaught Rooms, Great Queen-street, W.C.2. 
“Fuel Economy at Collieries,” by Mr. H. E. Partridge. 

BRITISH ASSOCIATION OF REFRIGERATION.—Thursday, 
December 10, 3 p.m., Institution of Mechanical Engi- 
neers, Storey’s-gate, St. James’s Park, S.W.1. “‘ Anglo- 
American Relations, with Some Observations on the 
Refrigerating Industry,”” by Mr. C. B. Morrison. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, December 11, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘ The Electrical Equip- 
ment of Shipyards,”’ by Mr. H. M. Coatsworth. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS- 
—Saturday, December 12, 2.15 p.m., 2, Savoy-hill, W.C.2. 
* Electricity Supply,”’ by Mr. J. I. Bernard. 

JUNIOR INSTITUTION OF ENGINEERS.—Saturday, De- 
cember 12, 2.30 p.m., 39, Victoria-street, S.W.1. Presi- 
dential Address: ‘‘ Gas—Its Place in the National Fuel 








Economy,” by Sir David Milne-Watson, Bt. 














THE SCALON DAM ON THE LOIS RIVER, BRITISH COLUMBIA. 


(For Description, see Page 441.) . 35 é 
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CANADIAN TIMBER INDUSTRY. 


Great changes have taken place in the Canadian | 
lumber industry since the commencement of hostilities. 
A brisk demand immediately following the outbreak 
of the war reduced the available stocks of seasoned 
timber. In 1941, however, a decline in the demand 
from Great Britain occurred but, on the other hand, 
increased quantities were sent to the United States, 
so that the total exports remained unchanged. During 
the course of the first three quarters of the present 
year a rapid expansion has taken place in the demand 
for timber, not only from the home market, but 
also from the United Kingdom as well as from the 
United States, while, at the same time, a shortage 
of labour has reduced the output of the Canadian timber 
industry.. In view of this situation the Timber Con- 
troller of the Dominions Department of Munitions and | 
Supply issued an Order which placed the lumber and 
logging industry among the essential war industries as 
from September 1 last. The Director of National 
Selective Service has made plans for the immediate 
provision of as much labour as is available. Moreover, 
the use of timber in Canada by individuals and organisa 
tions, both civil and military, is being rigidly controlled, 
and the production of newsprint paper is also being 
restricted to conserve labour and electric power and 
to divert more logs from the manufacture of paper pulp 
to other industries. According to figures published by 
the Royal Bank of Canada, Montreal, the production 27 hell I a a tT 
of timber in the Dominion during 1941 totalled, in 
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igures, 5,000 i t ~e rhich 2.25 . 
round figures, 5,000 million board feet, of which 2,250 Fic. 12. Heap-Gate 1n Posrrion 1x Guipes; Jury, 1941. 
million feet were utilised within Canada. Great 
Britain and the United States each imported about 
1,250 million feet, and the remaining 250 million feet ASSOCIATION OF BRONZE AND Brass FouNDERS.—At | Bronze Company, Limited, vice-president, for the ensuing 


were purchased by other countries. The quantity |a meeting of the Association of Bronze and Brass year. Mr. H. Higgins, of Yorkshire Engineering Supplies, 
shipped to the United States in 1941 was approximately | Founders, held recently in London, the constitution of | Limited, and Mr. W. G. Suffield, of Messrs. Dewrance and 
twice the maximum quantity exported to that country | the association was approved and adopted. Mr. Henry | Company, Limited, were elected trustees, and Messrs. 
in any previous year. It is expected, however, that | Bissell, of Messrs. J. Stone and Company, Limited, was | Heathcote and Coleman, 25, Bennetts-hill, Birmingham. 
the production in 1942 will be less than that in 1941. | elected president, and Mr. G. T. Hyslop, of the Phosphor | 2, were elected secretaries. 
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| THE ANDREW LAING 
| LECTURE. 


| Mvucn has been written during recent months 
| about the remarkable shipbuilding records now being 
| set up almost daily in the United States; but few 
| of the reports can be described as technical, and 
|none can be regarded as wholly satisfying in the 
amount of detail that is permitted to be published. 
Enough has been disclosed, however, to show that 
the American performances, more especially those 
| with which the name of Mr. Henry J. Kaiser is 
| associated, are triumphs of organisation, and that it 
| is in this respect, rather than by virtue of the output 
| per man (or, presumably, the cost per ton), that 
they are particularly deserving of study. Inevitably, 
the scale of the shipbuilding operations now being 
| undertaken on both the Atlantic and the Pacific 
seaboards tends to dwarf the earlier efforts put forth 





California, and Portland, in Maine, by the Todd 
| organisation, at which were built the sixty 10,000- 
| ton cargo steamers ordered by the British Govern- 
| ment in December, 1940. These undertakings, how- 
}ever, were remarkable enough to have attracted 
| world-wide attention in less strenuous times, and it 
|is gratifying, therefore, to have the full story per- 
| manently on record in the Eleventh Andrew Laing 
| Memorial Lecture, which was delivered on Novem- 
|ber 27 at the North-East Coast Institution of 
| Engineers and Shipbuilders. 

| The joint authors of the lecture, which was 
| entitled ‘‘ The British Merchant Shipbuilding Pro- 
gramme in North America, 1940-42,” were Mr. R. C. 
| Thompson, C.B.E., M.A., of Messrs. Joseph L. 
| Thompson and Sons, Limited, Sunderland, and Mr. 
Harry Hunter, O.B.E., B.Sc., of Messrs. The North- 
| Eastern Marine Engineering Company, Limited, 
Wallsend-on-Tyne. Mr. Thompson was head, and 
Mr. Hunter, the engineer member, of the Technical 
| Merchant Shipbuilding Mission that was sent to 
the United States by the Admiralty in September, 
1940, to arrange for the construction of the 60 ships 
in the two yards mentioned. The other three 
members of the Mission were Mr. William Bennett, 
| B.Sc., Principal Surveyor of Lloyd’s Register of 
| Shipping for the United States and Canada; Mr. 





at the new yards constructed at Richmond, in | 








| at Montreal, and the Davie Shipbuilding and Repair- 
| ing Company, Quebec, was in a position to submit 
tenders, covering the construction of two entirely 
| new shipyards as well as the ships. On December 
| 20, 1940, barely eleven weeks after the Mission 
landed in New York, contracts were signed for the 
| construction of the yards and for 30 ships from each 
| yard. Soon afterwards, orders for 26 more ships 
| were placed in Canada. The Portland yard was 
somewhat handicapped by more severe weather 
conditions than obtained at Richmond, but both 
were completed and accomplished their allotted out- 
put within the contract time. The first keel was 
laid at Richmond in April, 1941, the first launch 
took place in August, and the 30 ships were all in 
the water by June, 1942. Portland completed its 
programme in November of that year. 
The layouts of the two yards were generally 
similar, as was shown in the illustrations which we 





reproduced in ENGINEERING, Vol. 152, page 
90 (1941); but Richmond had the advan- 
tage of 35-ton cranes as against the 25-ton 


cranes at Portland, and was materially aided also 
by the existence of direct rail access and ample 
storage space for materials. At Portland, where 
the site was surrounded by a built-up area, it was 
necessary te store engines, boilers and other sub- 
contracted material three miles from the yard, 
and to do much of the necessary transport by road. 
Against these operational handicaps suffered at 
| Portland, however, was the fact that the essential 
preliminary work of constructing the yard was 
more straightforward than at Richmond, where 
some 25,000 piles, up to 70 ft. in length, had to 
|be driven. When this work was fairly in hand, 
| the piles were being driven at the rate of 700 a day. 
| The prototype ship, from which the design of the 
| 60 American ships was developed, was the Empire 
| Liberty, built by Messrs. Joseph L. Thompson and 
| Sons, Limited; but, to suit American shipyard 
practice, especially as it has had to be modified 
on account of the inexperienced labour employed, 
considerable departures had to be made in con- 
structional detail. The descriptions of these differ- 
ences from British practice, and the information con- 
tained in the lecture regarding the organisation of the 
work, are extremely interesting and should provide 
useful lessons for the improvement of British 
methods in certain respects; though it is empha- 
sised that the criterion in the present instance was 
not cost, but output. This reason, and this alone, 
dictated the adoption of steam reciprocating engines 
and Scotch boilers as the propelling machinery for 
the 60 ships, in spite of the fact that it was regarded 
in the United States as being out-of-date, and that 
it was no longer in regular production there. Certain 
firms, however, had had experience in that direc- 
tion and had plant available, and by making full 
use of their resources it was possible to proceed 








| J. 8. Heck, Principal Engineer Surveyor of Lloyd’s 





rapidly with the work without interfering with the 








vast programme of shipbbuilding already in hand 
for the United States Navy and the Maritime 


Commission. The detailed investigation of these 


problems, carried out on behalf of the Mission by | 


Messrs. Gibbs and Cox, the consulting naval 
architects, of New York, was carried through so 
speedily that contracts were placed for all the main 
items of the machinery during January and Febru- 
ary, 1941; that is, two or three months before the 
first keel was laid. The main engine contract for 
the 60 ships was placed with the General Machinery 
Corporation, of Hamilton, Ohio, the design being 
provided by the North-Eastern Marine Engineering 
Company ; and the boilers were constructed by the 
American Locomotive Company and by two firms 
on the Pacific coast. 

The references in the lecture to the relative merits 
of welding and riveting should provide material 
for much future discussion; but, as the authors 
pointed out, the problem was not to determine 
which was the more efficient, but to adapt the 
design to the production facilities and the labour 
available. In the United States yards, therefore, 
welding was adopted for almost all joints except 
those connecting the frames to the shell; but in 
the case of the Canadian-built ships, constructed in 
yards already engaged on much riveted shipbuilding 
for the Admiralty, it was decided to work to the 
original British plans, though a certain amount of 
welding was introduced in place of riveting. 

Many references have been made in the technical 
and lay Press to the extraordinarily mixed labour 
force that is responsible for the American ship- 
building records, and it is interesting, therefore, to 
have some authoritative figures for the proportions 
of skilled personnel to the whole number engaged. 
In the Richmond yard, early in 1942, when full 
production was attained, the total number of 
employees was about 10,000, of whom 87 per cent. 
had no previous shipyard experience. The lecturers 
added that about 7 per cent. were classed as trainees 
and about 20 per cent. to 25 per cent. as helpers. 
Of about 1,100 welders employed, 650 had been 
trained in the yard; but this figure is hardly a 
measure of the amount of training undertaken there, 
as large numbers of welders were progressively 
transferred to other yards. Even this large per- 
centage of dilution—if it can be so called, for it 
was rather a dilution of unskilled labour with 
skilled than vice versa—was exceeded in some 
other yards in the United States. Most of the 
work was done on a time basis, but, it was stated, 
“every man was expected to work at piece-work 
speed.”’ Journeymen, on the Pacific coast, were 
paid at the equivalent of 5s. 6d. an hour, and 
helpers, 4s. 3d. an hour; but any time in excess of 
40 hours a week was paid at the rate of time and a 
half. Three shifts were worked. It was found that 
demarcation problems, so troublesome a factor in 
British shipyard practice, were relatively unim- 
portant; a result, to a great extent, of the much 
simpler structure of American organised labour, 
which is grouped in only two main societies, the 
Congress of Industrial Organisations and the Ameri- 
can Federation of Labour. 

It has been mentioned above that the better 
weather conditions in California enabled the Rich- 
mond yard to make more rapid progress than the 
East-coast yard at Portland, Maine; but there 
were counterbalancing features of some interest. 
At Richmond, it was found that the hulls distorted 
appreciably over a 24-hours’ period, in the heat 
of the sun, and this complicated the task of lining 
up and boring out the stern tubes. Observations 
showed, however, that the stern-tube line was in 
a mean position between midnight and 2 a.m., and 
this time was adopted for the final sighting and 
marking off. There were many other problems of 
production, of course—notably arising from the 
paucity of dimensions and working instructions, 
according to American standards, which charac- 
terised the original British working drawings, pre- 
pared for use in yards and engine works where a high 
proportion of skilled labour was employed ; but, 
with good will and energy on both sides, these 
difficulties were speedily overcome and an out- 
standing feat of industrial co-operation brought to 
a successful conclusion in a manner which reflects 
the highest credit on all concerned. 
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INSTRUMENTS. 


by the British Standards Institution on rolled- 
steel sections was an example of dimensional 
standardisation and many specifications dealing 
with standard sizes have since been published. 
many spheres, however, performance 
dimensions seems the appropriate matter for stand- 
ardisation. An example of such a branch of work 


is furnished by electrical measuring instruments for | ,,, 


which variations in external dimensions would not 
appear to be a matter of much importance. Never- 
| theless, in a paper read before the Institution of 
Electrical Engineers on December 3, Lieut.-Colonel 
K. Edgcumbe devoted almost equal space to 
‘** Dimensional and Other Limits”’ as to * Limits 
of Performance.’ The paper was entitled ** Stand- 
ardisation as Applied to Industrial Electrical In- 
struments”’ and represented a valuable survey 
of a field of work on which the author can speak 
with authority. 

In connection with external dimensions, which 


| 
| 


|number of convolutions hardly concerned | 
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diameter, but the size of the strip used and thy 


The rated torque exerted by an instrument con ro 


| spring could conveniently be expressed in m |lj 
As is well known, the first work carried out | gramme-centimetres at 100 deg. deflection. Foy 





In| of the strip. As the thickness was often less t 
rather than | 0-001 


| 
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| 





: : . wl 
given material this was proportional to » Where 
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L was the length, w the width, and ¢ the thicki«ss 


in., the difficulty of producing a spring 
specific torque could be realised. A variatior 
as little as 0-0001 from the nominal thickness mi 
sult in a variation of 50 per cent. in the stren 
of the finished spring. Actually it was necess 
to work to closer limits than this, but neverthe! 
some latitude in the length of the strip was essen! 
if the torque was to have the required value wit! 
reasonable limits. In specifying control springs 
seemed essential to allow a tolerance of 10 per ce: 
in torque value. Colonel Edgcumbe put forward 
proposed table of torques and diameters for cont: 
springs which he thought should meet all requi: 
ments. It was divided into three sections corr 
ponding to miniature instruments (up to 3} i 
diameter), switchboard instruments, and special i: 


% 


include the position of fixing holes and of connect- | struments such as graphic recorders and relays 
. : . : | .~ 
ing stems projecting from the back of an instrument, | Four nominal diameters were groposed for the firs 


Colonel Edgeumbe pointed out that in the Fighting 
Services, where rapid interchangeability is essen- 
tial, some standardisation was necessary and had 
been carried out. He thought that something 
similar was desirable in connection with electro- 
| medical equipment, in which replacement of a de- 
fective instrument might be urgent. For everyday 
| use in industry, the matter was less important, but 
| there was an aspect of instrument sizes which might 
| usefully be given attention. The British Standards 
| Institution, at the request of the British Electrical 
}and Allied Manufacturers Association had recently 
| issued a list of “ preferred sizes”? for switchboard 
instruments. It contained six nominal-dial sizes 
for round instruments, four nominal scale-length 
sizes for sector instruments, and five nominal 
scale-length sizes for edgewise instruments. The 
reason for specifying diameter rather than scale 
length for round instruments is that, as the total 
angular deflection of the indicating pointer may 
range from 60 deg. to 300 deg., each instrument 
| diameter will cover a wide field. The suggested 
|sizes are not at present embodied in a formal 
specification, but their general adoption would 
result in a useful reduction in the number of sizes 
of instrument cases now made. 

It is perhaps in some of the detail parts of elec- 
trical measuring instruments, rather than in the 
sizes of the cases, that standardisation can be of 
important service. Two such items—jewels and 
control springs—were referred to by Colonel Edg- 
cumbe. There is already a standard specification 
for jewels (B.S. 904-1940), covering three jewel 
diameters, | mm., 1-25 mm. and 2 mm. with cone 
angles of 75 deg., 80 deg. and 85 deg. Until recently 
over 30 different jewel sizes were used by elec- 
| trical instrument manufacturers, with cone angles 
| ranging from 60 deg. to 130 deg. As instrument 
jewels are made by firms who supply a large num- 
ber of instrument manufacturers, it is clear that 
this piece of standardisation should lead to useful 
economies and should meet the requirements of 
most users. Wide variations in the cone angle 
|serve no important purpose and it is generally 
|agreed that it is the shape of the cone that is of 
|importance. The smaller the radius the better 
|from the point of view of accurate instrument 
| operation, but conversely the smaller the radius 
the more difficult the jewel is to polish. The speci- 
| fication recognises radii of 0-04 mm., 0-08 mm. and 
| 0-12 mm. for the three sizes. 
Colonel Edgcumbe thought that something on 
| the lines of what had been done for jewels might 
| usefully be undertaken for control springs. The 
| present position was very. similar to that which 
| existed in connection with jewels before the issue 
| of B.S. 904. The numberless sizes now called for 
| resulted in unnecessary increase in the cost of 
| production, and in loss of output. From the users’ 
| point of view, the fundamental consideration in a 
| control spring was the torque at full-scale deflection. 
| Within limits, he was also interested in the external 








two classes and three for the last. For each rang: 
of diameters there were ten torque values. 

The most important part of the section of th: 
paper dealing with performance was probably that 
entitled ‘* Limits of Error.’”’ In this field, specifica 
tions have been issued by the British Standards 
Institution, the International Electrotechnical Com 
mission, the American Standards Association, and 
the Verband Deutscher Elektrotechniker. In th: 
British specification (B.S. 89) instruments ar 
divided into two groups—sub-standard and first 
grade. The limits vary according to the type of 
movement employed. They range, for instance. 
from 0-1 per cent. for a frequency meter and 0-2 per 
cent. for a sub-standard moving-coil voltmeter, to 
2-5 per cent. for a first-grade multi-range wattmete: 
and 3-5 per cent. for a hot-wire voltmeter. The 
International Electrotechnical Commission had 
adopted an entirely different method, which had 
been followed in the German specification. In this, 
five classes of instrument are recognised, known 
respectively as 0-2, 0-5, 1-0, 1-5 and 2-5. The 
figures correspond to the permissible error expressed 
as a percentage of the full-scale value. Colonel 
Edgcumbe thought this system had little to recom 
mend it. It afforded ‘no guidance to the user as 
to the precision he might legitimately expect.” The 
American specification followed an intermediate 
course. There was one grade for switchboard 
instruments and two for portable instruments ; in 
the case of the former a distinction was made in 
the accuracy called for according to whether the 
scale length was greater or less than 44 in. 

The American, German and I.E.C. specifications 
all express limits of error applicable to ammeters, 
voltmeters and wattmeters as a percentage of the 
maximum scale value, whereas B.S. 89 does this 
only for sub-standard instruments. For first-grade 
instruments the lower half of the scale is taken. 
Colonel Edgcumbe pointed out that although the 
use of the full-scale value had the merit of simplicity, 
it had definite disadvantages. Either the precision 
called for towards the top of the scale must be so 
high that the cost and delicacy of the instrument 
were greatly increased, or else the user must be 
content with a much larger error over the lower 
half- of the scale. The error of a 100-volt L.E.C. 
moving-coil voltmeter, for instance, increased by 
ten times at a reading of 10 volts, when the 
allowable error was expressed as a percentage of the 
reading. Using the B.S. specification for a first 
grade instrument of similar accuracy at full-scale 
reading, the error at 10 volts was increased only by 
five. The reason B.S. 89 did not apply the same 
arguments to a sub-standard instrument was that 
while the mechanical errors of an instrument were 
constant, the electrical errors were proportional to 
the reading. The more delicate the instrument the 
more important the mechanical errors became, so 
that while a constant-quantity error conformed 
approximately to the law of a sub-standard instru- 
ment it did not do so for one of first-grade quality. 
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NOTES. 


TouLon. 


ARLY on the morning of Friday, November 27, 
the German forces which surrounded Toulon entered 
the city, occupied the principal buildings, and 
advanced upon the dockyard and naval base in 
which were more than 60 ships of the French 
Navy. Simultaneously, German aircraft dropped 
flares over the French warships, while others laid 


wnetic mines at the entrance to the harbour. | 
Realising that it was impossible to save the ships | 


y putting to sea—which, indeed, must have been 
obvious ever since the German troops reached the 

cinity of the port and took over the airfields 
the French commander-in-chief, Admiral de La- 
orde, ordered that they should be scuttled. By 
\) a.m., according to the Vichy radio broadcasts, 
the entire fleet had been destroyed with the excep- 
tion of three submarines, which managed to escape, 
and, apparently, three destroyers, which were in 
dock. One of the three submarines subsequently 
reached Barcelona and was interned. Later, it 
was announced that three more had crossed the 
Mediterranean and were safely in Allied hands. 
Che heavy ships in the port included the battleships | 
Dunkerque and Strasbourg, of 26,500 tons each ; 
the old battleship Provence ; four heavy cruisers, 
the Algérie, Colbert, Duquesne and Foch, of 10,000 
tons each; the light cruisers Jean de Vienne, La 
Gallissoniére and La Marseillaise; the aircraft 
carrier Commandant Teste; some 28 destroyers, 
and about 20 submarines. From the rapidity with 
which the Admiral’s order was carried out, it is 
evident that preparations had been made before- 
hand to meet the eventuality that, in fact, occurred ; 
but it is clear, too, that the news came as a great 
shock to the majority of the French people, whom 
it has welded into a unity closer than has ever 
existed before. The blow to the German cause, 
and the accession of strength to the Allies, repre- 
sented by the destruction of what was once a fine 
fleet could hardly have been greater if the French 
naval authorities had handed over the ships intact 
to the Allied commanders; and when the full 
history of the struggle in the Mediterranean comes 
to be written, it may well be found that Admiral 
de Laborde’s courageous decision ranks as one of the 
major factors determining its course. 


ENGINEERING CADETSHIPS. 


The Ministry of Labour and National Service 
announces that, after consultation with the Presi- 
dent of the Board of Education and the Secretary 
of State for Scotland, it has been decided to modify 
the conditions of eligibility for the grant of Engin- 
eering Cadetships. The revised conditions are as 
follows. Boys aged 16, 17, 18 and 19 are invited 
to apply for Engineering Cadetships if (a) (1) they 
were born in 1923 or 1924 ; or (2) if born since 1924, | 
they left school before November 1, 1942, or their 
notice to leave school at the end of the current term 
was given before that date; (b) they are not 
employed in any branch of engineering; and (c) 
they have not started upon a full-time course for an 
engineering degree. In the case of applicants from 
England and Wales, it is requisite that (1) they shall 
have obtained a credit in mathematics or general 
science or physics in the School Certificate examina- 
tion; or (2) have satisfactorily completed a three- 
years’ course at a Junior Technical School; or 
(3) they have reached the necessary standard of 
knowledge of mathematics or general science or 
physics. Candidates from Scotland must have 
completed satisfactorily not less than four years of | 
an approved Senior Leaving Certificate course and 
have shown proficiency in mathematics or science | 
(including physics) or technical subjects ; or other- | 
wise (for example, as part-time technical students) 
have reached the necessary standard in one of the | 
three subjects specified. The further development | 
of the scheme of Engineering Cadetships is at | 
present under consideration. In the meantime, the | 
Ministry emphasise that arrangements should not 
be made for boys to leave school with the idea of | 
their becoming eligible for Engineering Cadetships ; | 
plans are being worked out for the selection of boys | 
for Cadetships while they are still at school. | 





| Mansell, all Superintendents of Welding Develop- 


| likely to be ofservice to designers as well as mana- 
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BICENTENARY OF NicoLAs LEBLANC. 


In the forecourt of the Conservatoire des Arts et 
Métiers in Paris stands the statue of the French 
surgeon and chemist, Nicolas Leblanc, whose dis- 
covery of the process of making soda from common | 
salt marked an epoch in the development of the 
chemical industries. Speaking before the Paris 
Academy of Sciences in 1883, Dumas said that ** the | 
present annual consumption of the carbonate of | 
soda resulting from Leblanc’s process is estimated | 
at from 700,000,000 kg. to 800,000,000 kg. in Europe | 
and America”’; but at that time Leblanc’s name | 
was known to few. Born at Ivry-le-Pré, in the| 
department of Cluer,on December 6, 1742, Leblanc | 
studied medicine at the Collége de France and | 
ultimately became surgeon to the unfortunate Louis | 
Philippe-Joseph, Duke of Orleans. In 1775, the | 
Academy of Sciences offered a prize of 2,400 livres | 
for the best practical and profitable process of pro- | 
ducing soda from common salt. By 1787, Leblanc | 
had solved the problem. On September 25, 1791, | 
a patent was granted to him and, with capital pro- | 
vided by the Duke, works were erected at St. Denis. | 
Two years later, in November, 1793, the Duke was | 
executed, the works were confiscated, and Leblanc 
was reduced to poverty. The factory was restored | 
to him in 1801 but, without the means to carry it | 
on, Leblanc struggled in vain; his mind gave way 
and on January 16, 1806, he committed suicide. | 
His name then’ passed almost into oblivion, but | 
through the efforts of Dumas, his memory was | 
revived and, in 1887, the statue to him was set up 
in Paris. 


INSTRUCTIONAL COURSES IN SHIPBUILDING 
WELDING. 


The history of British shipbuilding, both naval | 
and mercantile, abounds in instances of the part | 
the industry has played in educating other nations, | 
but it must be admitted that we have been rather | 
conservative in our attitude towards electric welding, | 
with the result that we have now, in turn, something | 
tolearn. This being so, it is clear that the Admiralty | 
is pursuing a sound policy in fostering the means of | 
educating those concerned, in co-operation with the | 
Scotch Education Department, the Corporation of | 
the City of Glasgow and the Ministry of Labour, by | 
the conduct of instructional courses for welding | 
managers and supervisors. These courses, of three | 
weeks’ duration, are held at Stow College, School of | 
Engineering, 43, Shamrock-street, Glasgow, C.4, and 
are under the general control of Mr. W. Heigh, of | 
Messrs. Babcock and Wilcox, Limited. It is| 
impossible to give the full syllabus here, but it may | 
be said that the courses -include demonstration 
welding lectures by Mr. Heigh, and Mr. W. Greena- | 


| way of the Advisory Service on Welding ; practical | 


welding using direct and alternating current equip- | 
ment, including a 600-ampere alternating current 
multi-operator plant; the display of films on the 
latest welding shipbuilding methods used in the 
United States and training films for welders. Lec- 
tures are given on behalf of the Admiralty by Mr. 
W. G. John, Mr. R. B. Shepheard and Mr. F. R. 


ment for different branches; and on behalf of the 
Ministry of Supply by Mr. A. Ramsay Moon, 
Advisory Service on Welding. Other lecturers 
include Dr. E. G. West, Wrought Light Alloys 
Development Association ; Mr. F. C. Cocks, Lloyd’s 
Register, and Mr. J. Turnbull, British Corporation. 
The first course has already been completed, with a 
slightly different list of lecturers and was attended 
by representatives of 17 shipbuilding firms in both 
Scotland and England. The second course com- 
menced on Monday, November 30. The courses are 


gers and supervisors, while teachers of. welding 
should find them profitable as refresher courses. 
The scheme is thoroughly practical and, as suth, is 
a great advance on previous methods of un- 
coordinated development. 


Mercuant Navy SCHOLARSHIPS. 


The Ministry of War Transport announces that 
a sum of 10,0007. has been given by Mr. H. P. 
Drewry, a British merehant and shipbroker, to 
provide scholarships for boys desirous of becoming 
deck officers in the Merchant Service. The scholar- 
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ships are five in number and consist of one of 70!. 
per annum, tenable for three years at the Nautical 
College, Pangbourne, Berkshire ; two of the same 
value, but tenable for two years in H.M.S. Conway 
and H.M.S. Worcester, respectively ; one of 451. 
per annum for two years, in the training ship 
Mercury, Hamble, Southampton ; and one of 601., 
tenable for one year at University College, South- 
ampton. Candidates should be between the ages of 
14 and 15 years, and must be sons of navigating or 
engineer officers of the Merchant Navy or the Royal 
Naval Reserve who have been killed or seriously 
disabled by enemy action during the war, or who 
have died during the war while still in service, but 
not as the result of enemy action. Applications 
should be addressed to the Principal of any of the 
training establishments named, not later than 
February 6, 1943. It may be mentioned that the 
postal address, in the case of H.M.S. Conway, is 
Tower-building, 22, Water-street, Liverpool, 3; and 
that of H.M.S. Worcester is Greenhithe, Kent. 
Mr. H. P. Drewry, whose generous gift has made the 
award of the scholarships possible, has long and 
close associations with the sea. He served in the 
Royal Navy during the last war, in company with 
his father and two brothers, one of whom—Lieut. 
G. L. Drewry, R.N.R.—was the first officer of the 
Merchant Service to receive the V.C., which was 
awarded to him for gallantry in the landing of 
troops on V Beach, in the Dardanelles, from the 
steamer River Clyde. 


RvuBBER PRODUCTION IN MEXICO. 
The situation created by the Japanese occupation 


|of the major rubber-producing areas of the world, 
|in Malaya and the Netherlands East Indies, is 


being dealt with in various ways. Attention is being 
paid by the Allies not only to the salving of old 
rubber, but to the cultivation of new sources of 
supply. An important example is furnished by 
the demonstration plantations which are being 
formed in Mexico with the encouragement and 
assistance of the United States. Five of these 
plantations are being developed, all situated in 
the southern Mexican States of Chiapas, Tabasco, 
and Vera Cruz. The first to be developed is 
that at Las Palmas in the Chiapas. These demon- 
stration projects are intended to encourage the 
development of rubber growing on a commercial 
basis in the Western Hemisphere and are expected 
to expedite the collection of wild rubber from the 
forests of Central and South America. This latter 
source is the only one from which immediate, or 
early, supplies can be obtained, but the possibilities 
are considerable. One company in the Las Palmas 
region has already leased 100,000 acres of rubber- 
bearing land for the collection of the wild product. 
Projects of this kind have been made financially 
attractive by the undertaking of the United States to 
purchase all exportable rubber from fifteen countries 
in this area until, at least, the end of 1946. The 
price to be paid is considerably above that which 
has ruled for Far East rubber in recent years. The 
cultivation of rubber in the Central American area 
has been retarded in the past by the prevalence of 
leaf disease, and the stock for the plantations, which 
is being supplied from government stations in 
Costa Rica and Honduras, is being selected from 
varieties resistant to this disease. The plantations 
will not come into bearing for five years, so that 
it is possible that Malayan rubber will again be 
available before they begin to make a return. 
Conditions, however, will be affected by the amount 
of destruction which takes place in the East Indies, 
which is an entirely unknown factor. It is clear, in 
any case, that this Mexican development may 
ultimately lead to the creation of a large rubber- 
growing area competitive with Malaya and the 
Netherlands East Indies. 





CLosING Down oF SWEDISH BLAST FURNACE.—In 
spite of the difficulties experienced in procuring raw 
materials, the Swedish iron and steel industry increased 
its outputs during the third quarter of the present year. 
As a result of fuel shortage, however, one the blast 
furnaces at the Domnarvet Iron Works, which is stated 
to produce 50,000 tons of pig iron in a normal year, has 
had to be blown out. 
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| would be* more dangerous than small particles of 


THE INSTITUTION OF scale on an otherwise bare surface. The dangerous | OBITUARY. 
MECHANICAL ENGINEERS. combination of a large cathode and a small anode | en 


could be produced, however, in the absence of mill | 

As reported on page 433, ante, a general meeting of | scale ; for instance, if chlorides and alkali (whether | . MR. A. 5. GRIFFIN. 
the Institution of Mechanical Engineers was held in | lime or sodium carbonate) were present in certain | We have learned with regret of the death, on 
London on Friday, November 20, under the chair-| unfortunate proportions, which would vary with| November 26, of Mr. Albert Edwin Griffin, 
manship of the President, Colonel S. J. Thompson, | the conditions. This danger, apparently, would | M.Inst.C.E., who was well known for many years 
D.S.0., when two papers were read and discussed ; | always exist if inhibitors were used which smothered | as a consulting engineer in Hong Kong, where he was 
namely, “‘ Caustic Embrittlement,.”” by Mr. E. W.| the anodic reaction; and it would seem that the | responsible for several modern buildings, including 
Colbeck, M.A., Mr. 8. H. Smith, B.Sc., and Mr. L. | only safe way was to control the oxygen content | those of the University. He was resident engineer, 
Powell, B.Sc., and “ Corrosion of Boiler Tubes,’’ by | and the pH value of the water entering the boiler. | some 40 years ago, on the construction of the 
Mr. T. Henry Turner, M.Sc. The papers were | Another example of the combination of large cathode Taikoo Dockyard, where a number of ships were 
discussed together. and small anode occurred when sodium hydroxide | built on British Government account during the last 

Engineer Vice-Admiral F. R. G. Turner, C.B., | became concentrated in crevices. Low concentra- war, and which is now reported to be in use by thie 
tions of alkali rendered iron passive through the | Japanese as a repairing centre for warships and 
production of oxide films, but these were dissolved | transports. . 
not been experienced in the Navy, and attributed | by concentrated alkali. Mr. Griffin, who was born in 1867, was educat: 
this to the fact that boiler compounds were not The reason why stress-corrosion cracking occurred | at Rugby and in 1882 commenced a four years 
used. They had, however, numerous instances of | at high rather than low temperatures was probably | Pupilage under Mr. William Stewart, then survey: 
heavy external wastage of tubes, especially in the that, at high temperatures, the corrosion product of that town. On its completion, he ae engae' 
lower portion of the tube nests in three-drum boilers. | Was a compact scale (probably magnetite in the for two years on the construction of Preston docks 
Soot lodged in these localities, and rapid wastage | case of nitrate solutions) which acted as a cathode and subsequently in laying out the Eastham and 
occurred if it became damp, either through the | to the iron exposed in the cracks. Under certain Runcorn sections of the Manchester Ship Canal. 
ingress of rainwater down the funnel or by leakage | conditions, however, trouble was not confined to During the next seven or eight years he obtaine:{ 
through the casings. Rainwater catchments were | the anodic points; hydrogen produced at the | 4 wide variety of experience on railway construction ; 
now fitted in the funnels and uptakes. There had | cathode might enter the steel as atoms which, if | laying out the Fairhaven estate, near Lytham, which 
been some outbreaks of scab pitting, which, he | they should turn to molecular hytirogen at internal 
thought, might be due to the omission of zine pro- | cavities, might develop enormous pressures, causing 
tecting slabs, which were no longer fitted in naval | rupture at the ends of the cavity. At boiler tem- 
boilers. As he had stated, the Admiralty did not | peratures, however, it seemed likely that hydrogen 1 = ; 
use boiler compounds, but, in order to combat the| would diffuse quietly out of the metal without the London and South W estern Railway, and con 
seab pitting, the United States naval engineers had | causing rupture ; and Mr. Colbeck and his colleagues | structional work on the Great Central Railway. In 
offered some of their boiler compound. This was | were probably right in thinking that hydrogen | 1898, however, he returned to harbour work, being 
being tried in some small craft, but there was some embrittlement was not a common source of trouble | #Pppointed by Messrs. S. Pearson and Sons, the 
doubt regarding the possible effect on the feed | in boilers. | comtenctors, their engineer for the eastern section 
regulators. Referring to Table V, he questioned Mr. E. P. B. Wilson expressed appreciation of Mr. | of the Admiralty Harbour at Dover. This work 
the statement that “crazy cracking’ occurred | Turner's effort to establish a national pool of | occupied him until 1901, when he went to Hong Kong 
above normal boiler temperatures, and thought | information on the prevention of boiler trouble. |“ resident engineer for the Se Messrs. Butter 
that this should read, ‘‘ was accelerated by abnormal | In America, there was a central bureau where | field and Swire, on the construction of the Taikoo 
boiler temperatures’’; in the Navy, they had | troubles could be discussed and antidotes speedily | Dockyard, previously mentioned. A a which 
reproduced it at normal temperatures and had | obtained, but in this country such knowledge was he contributed to the Institution of Civil Engineers. 
experienced it in boilers in service. | confined to a select few. Mr. Turner tended to | dealing with this work, was awarded ° Telford 

Dr. C. H. Desch, F.R.S., observed that the work | underestimate the possibly disastrous results of | Premium. Towards the completion of this con 
recorded in the paper on “‘ Caustic Embrittlement ” | boiler-tube corrosion ; taking a large modern boiler jag <tr yes igwe = — “then ¢ Lge 1 
appeared to overlap some that had been done at the | Off the line might mean the deprivation of enough | “4 L :. =* a a ear a “2 tye tn me a 
National Physical Laboratory. He thought that | current to supply a fair-sized town. , He had | red ora — so tiie cor Mss Paper Re ve 
the apparatus used by the authors, which was | ¢xpressed a preference for fully-killed steel for boiler fesgagye ye aad ree ———— fort “ Sa teal rey nd a 
modelled on that used in America, was not likely | tubes; but it should be stressed that a fully-killed | the Admiralty dock extension at Kow oon, anc the 
to give much more information, and he regretted that | steel should be severely topped before any a = wy g = ange qo or 
the type developed by Dr. Adcock at the N.P.L.| were made from it. The question of nitrates had | hed a _ “qe “ig ee a en ae 
had.not been employed, as it had appeared to be been raised. It was peculiar that, in superheaters ee ee 
leading to some definite results. He preferred the | where carry-over had been prevalent, it was almost | 
term ‘caustic cracking’’ to “‘ caustic embrittle-| impossible to find nitrates; they appeared to be| 


ment "; the material away from the cracks was not | promptly decomposed and to oxidise the steel in LETTER TO THE EDITOR. 


rendered brittle. It was clear that a certain con-| the superheater. This only took place, however, | 





O.B.E. (Enginer-in-Chief of the Fleet), who opened 
the discussion, said that caustic embrittlement had 


foreshore in the Ribble estuary ; as assistant to the 
late Mr. H. F. Donaldson, chief engineer of the 
London and India Docks Committee ; surveying fo: 








centration of caustic soda was necessary, and there | With waters in which the treated make-up was rather | ae aga 
must be stress—probably non-uniform—up to a_| large. . | BOILERS—PAST AND PRESENT. 
certain limit. The chemistry of the matter seemed | Mr. A. J. H. Fitt said that there seemed to be some | To tue Eprror or ENGINeErine. 


still to be very obscure ; he did not think that the similarity between caustic embrittlement and corro- | 
American statements could be substantiated, that | sion fatigue. The former was usually accepted as | - rE 4 , 
pure caustic soda would not produce cracking, and | being intercrystalline, but Mr. Colbeck and his) letter from Mr. David Brownlie in which he claims 
that silica must be present. There was no doubt | co-authors said that certain experiments, in which | that the first locomotive to be operated on the 


that very much depended on the texture of the iron | failure was due to corrosion fatigue, showed trans- olen Meer natttl of Wiens Canaipet 
at Wylam Colliery. As ve ylam, 


oxide deposited in the cracks; it was remarkable | crystalline cracks; could they state why this had | P . ; ‘ 
that the substances used as inhibitors (especially | occurred ? Mr. Colbeck and Mr. Fitt had both been | the more correct history is that be hen the owner, 
organic substances) dissolved the iron oxide or interested in steam turbines, and he thought Mr. Christopher Blackett, wrote to Trevithick to procure 
modified its texture. As the bursting effect seemed | Colbeck would agree that the boiler steam was con- | ® locomotive, he received ‘ reply that Trevithick 
to be produced by the deposit of oxide, this was | taminated, as pieces dropped out of fixed cast-iron | had discontinued business."" The scheme “pe 
important. He still believed that the first action | nozzles and fixed plates, although the material was held ry abeyance until 18k I, when Thomas W por 
was a penetration of hydrogen. It was likely that | perfectly good. He could not understand why the | Gateshead, built an engine suitable for the col om 
the lower qualities of steel would fail more easily, authors had used a bright-drawn mild steel for their being assisted by the colliery par oe " 
but it was extremely difficult to produce large-scale | experiments and thought that, in doing so, they Timothy Hackworth, then aged 24. Wylam Saas 
conditions in a laboratory. For example, ammo- | had gone a long way to cause the troubles. after became the scene of regular ee te 
nium nitrate would easily produce intercrystalline Mr. E. W. Colbeck, discussing Mr. Turner’s paper, | ments with the 1 Dillies,” as ny baa * ¢ 4, diy 
cracking at moderate temperatures in steel under | referred to the failure of boiler tubes by necking and | Hackworth made many mor ae “ -s a 
stress. Specimens of susceptible boiler-plate steel | grooving, and suggested that mishandling of the | two were alike; Stephenson, on the other hand, 


had dissolved away quite uniformly without the! steel could be a contributory factor. He had | when he developed a good design, repeated a age 
¥ ; . | and again, and made much money by doing so. 


Sir,—In your issue of November 6, you publish a 


slightest cracking ; yet, on the large scale, cracking | examined a number of perforated tubes from the | Y faithfully 
was produced very rapidly if there was any localised | Belgian State Railways. The tube ends had been | 7 eae N. Cuney 


stress. | reduced in section, to enter the tube plate, by being | : 

Dr. Ulick R. Evans supported Mr. Turner’s| heated in a blacksmith’s fire and ae ren can | 70, Orby Drive, Belfast. 
recommendation that new boiler tubes should be | he thought that the complete lack of control over November 16, 1942. 
descaled. The tendency of mill scale to reduce the | this operation had assisted in the development of [Our correspondent evidently quotes the late Mr. 
total corrosion of steel, but to increase the intensity | the pitting and grooving. In this country, he under-| Robert Young’s Timothy Hackworth and the Loco- 
(corrosion per unit area of the parts affected) was | stood, the reduction of tube ends was carried out | motive, in which particular attention is drawn to 
frequently met with, and was easily understood | cold, so that there was no question of hammering | the errors stated to exist in Smiles’s Life of George 
on the electrochemical theory of corrosion ; small | millscale into the tube. Stephenson ; from which, presumably, Mr. Brownlie 
holes or cracks in an otherwise complete scale | (To be continued.) derived his date of 1804.—Eb., E.] 








involved the reclamation of a considerable area of 
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CAUSTIC EMBRITTLEMENT.* 


By E. W. Corpeck, M.A., 8. H. Smrrn, B.Se., and 
L. Powe, B.Sc. 


)uRING 1934, research work on caustic embrittle- 
ment was carried out in the laboratories of Messrs. 
Imperial Chemical Industries (Alkali), Limited. In 
this work a 40 per cent. caustic liquor, obtained from a 
plant manufacturing caustic soda, was used. Tests” 
were carried out at temperatures between 100 deg. 
and 125 deg. C. at atmospheric pressure. Specimens of 
both acid and basic steel were employed, and were held 
in tension by a system of weights and levers. Many 
experiments were carried out, but in none of these was 
it found possible to produce caustic embrittlement. 
In those instances in which failure occurred at unex- 
pectedly low loads, corrosion, which was entirely trans- 
crystalline in character, was considered to be the factor 
responsible, This earlier work was finally abandoned 
because of the difficulties mentioned above. In 1938, 
the authors were receiving an increasing number of 
inquiries in connection with caustic embrittlement ; 
and the number of failures which could be attributed 


These investigations led, in 1926, to the recommenda- 
tion by the Boiler Code Committee of the A.S.M.E. of 
certain minimum ratios of sulphate to alkalinity which 
should be maintained in boiler feed waters as a pre- 
cautionary measure against embrittlement pending 
further ‘research. The ratios recommended, in which 
total alkalinity is expressed as sodium carbonate, were 
as follows :-— 

Boiler pressure, Ib. 


per sq. in. 0-150 150-250 Over 250 
Ratio of sulphate to 

total alkalinity l 2 3 

Later, operating experience showed that these 


recommendations were not entirely adequate, and 
cases of intercrystalline cracking were recorded in 
boilers in which the above ratios had been consistently 
maintained. 

Work carried out at the University of Illinois by 
Parr and Straub, in 1926, 1927 and 1928, and by 
Straub in 1930, has led to an alternative system for 
the control of boiler water conditions. Straub worked 
out the solubilities of sodium sulphate and sodium 
carbonate in caustic soda solutions at various boiler 
temperatures (175 deg., 250 deg. and 300 deg. C.) and 





to this cause appeared to be increasing. It was, there- 
fore, decided that work should be recommenced on this 
subject in the firm’s laboratories. 

In the interval, a considerable amount of work had | 
been carried out in America by two separate groups of 
investigators, and a number of important advances | 
had been made in experimental technique. Some of | 
these investigators claimed that their experiments | 
indicated that control of the sulphate/alkalinity ratio | 


boiler water, ended lier by Straub . . 
in a boiler water, as recommended earlier by Strau | Streub's former ratios Na,SO,/NaOH and Na,CO,/ | 


and the A.S.M.E. code, was not a reliable method of 
preventing embrittlement. Both groups of American 
investigators developed apparatus in which they 
claimed that they could determine by direct experi- | 
ments whether a water was embrittling or not. An 
apparatus capable of doing this would prove an | 
extremely valuable laboratory tool, since it could be | 
used not only for experimental work, but also for the 
examination of samples of industrial waters to decide 
whether these were dangerous from the point of view 
of embrittlement or not. 


from the data obtained, a series of curves of the ratios 
Na,SO,/NaOH and Na,CO,/NaOH were plotted. It 
was claimed that the maintenance of both these ratios 
above certain minimum values would prevent embrittle- 
ment. These ratios have never been adopted by the 
A.S.M.E. In a later paper, Straub and Bradbury 
(1938) showed that the maintenance of the A.S.M.E. 
ratios was not sufficient to ensure that a boiler water 
is non-embrittling; but no mention was made of 


NaOH. A new claim was made, however, that by 


[maintaining a sodium sulphate/total alkalinity ratio 


greater than 1-0, together with a sodium chloride/total 
alkalinity ratio above 0-6, embrittlement could be 
prevented in the case of steam pressures up to 250 Ib. 
per square inch. These recommendations have not 


been taken very seriously in America, and, indeed, | 
| the special study of water treatment chemists, who are 
| few in number. 

The addition of phosphate to the water did not appear | 


have been disproved on the research side by the work 
of Schroeder and from service records by Romer in 1939. 


in 1937, consider that intercrystalline cracking is pro- 
duced by solutions which are able to form a protective 
film on the crystal grains while attacking the grain 
boundaries. Cracking will be aided by the bursting 
effect. produced within the grain boundaries by the 
corrosion product if this occupies a greater volume 
than the original grain boundary material. It has 
been shown by these workers that intercrystalline 
cracking can be produced in a variety of solutions other 
than caustic solutions; thus a very dilute solution of 
nitric acid containing manganous chloride will produce 
this type of cracking. These authors state that the 
conditions for the production of intercrystalline cracking 
in the laboratory are rather critical. Specimens loaded 
in tension will fail in sodium silicate-sodium hydroxide 
solutions at 250 deg. C., while U-bend specimens in 
similar solutions at atmospheric boiling point show no 
evidence of cracking. The presence of a small amount 
of potassium permanganate, sodium nitrate, or sodium 
chromate, will, however, cause U-bend specimens to 
crack at atmospheric boiling point, while at 250 deg. C. 
these same substances, in suitable concentrations, will 
prevent the failure of tension specimens. It is pointed 
out that samples of the water taken from a cracked 
boiler will not necessarily have the correct composition 
to produce intercrystalline cracks. The conditions 
n to initiate cracking may occur only inter- 
mittently in the boiler and may not exist at the time 
of sampling. 
(T'o be continued). 





CORROSION OF BOILER TUBES.* 
By T. Henry Turner, M.Sc. 


Borer corrosion depends, first, on the physical and 
chemical properties of metals, and secondly, on the 
physical and chemical nature of the environment in 
which the metals dte used. This environment is a 





mixture of feed water, steam and air, or gases, and is 


For more than a dozen years, the author has studied 


In addition, work had been commenced in this to be effective when the chloride/alkalinity ratio fell | boiler-tube corrosion metallurgically, and has also been 


country at the National Physical Laboratory by the | 


below 0-2. 


Alumina (Al,0,) additions were found to | responsible for the work of a small team of chemists 


Department of Scientific and Industrial Research. | prevent embrittlement at the higher boiler pressures | working on water-treatment problems. During the 


This work received support from industry and a| 
technical committee was formed to consider the results | 
as they became available. Although interesting results 


(i.e., above 500 lb. per square inch), and it is suggested 
that the aluminate forms a complex sodium-aluminium 


same period, the Corrosion Committee of the Iron and 
Steel Institute has initiated much valuable research 


| silicate, thus removing the sodium silicate, which was | work and has appointed various sub-committees—for 


were obtained at the National Physical Laboratory and | considered to be a catalyst activating the sodium | example, those dealing with laboratory research, pro- 
wide claims were being made by the American investi- | hydroxide in causing embrittlement. For intermediate | tective coatings, marine corrosion and anti-fouling, 


gators, it was felt that none of these investigations quite 
answered the specific industrial problems in connection 
with caustic embrittlement, which the authors were 
continually being asked to solve. Accordingly, a new 
investigation was planned during 1938, and the present 
paper describes the results of this work and in addition 
contains a literary survey covering the more important 
work published between 1935 and 1941. 

It has been known for many years that apparently 
brittle failures of mild steel plates and rivets could take 
place in apparatus used for the concentration of caustic 
soda. These failures invariably revealed the presence | 
of networks of fine intergranular cracks whick had their 
origin at points where high concentrations of stress can 
occur, such as under rivet heads, alongside caulked'seams, 
in the vicinity of welded joints which have not been 
stress relieved, etc. -Failures of a similar type have 
occurred from time to time in steam boilers, frequently 
by the formation of fine intergranular cracks in the 
vicinity of riveted seams; these often join up and 
cause final failure by cracking between rivet holes. It 
was found that boilers which failed in this way usually 
operated on types of feed water containing alkali 
which could decompose to caustic soda in the boiler. 
This type of failure soon became known as caustic 
embrittlement. It is realised that this is a misnomer, 
since the plate or steel part away from the inter- 
granular cracking has normal unimpaired physical 
properties ; however, in view of the general usage of 
the dessription ‘caustic embrittlement” for these 
failures, this expression will be used in the present 
paper. 

The concentration of alkali in a boiler feed water is 
very much lower than that found necessary to cause 
intergranular cracking in caustic soda plants, and it 
has been fairly generally accepted that local high 
concentrations may occur in a boiler, in the riveted 
seams due to evaporation of the water in the capillary 
spaces, if slight leakage is taking place. Early workers 
in America examined the feed water of numerous 
boilers which had failed by caustic embrittlement, and 
came to the conclusion that the phenomenon was always 
associated with waters in which high alkalinity was 
combined with low quantities of sulphate. 








* Paper read before the Institution of Mechanical 
Engineers, on Friday, November 20, 1942. 


Abridged. 


boiler pressures (350 Ib. per square inch) both the | 
chloride/alkalinity and sulphate/alkalinity ratios, and | study of boiler-tube corrosion. 


and low-alloy steels—but it has not made an intensive 
From time to time 


also the ratios generally expressed by R,O,/SiO, | the attention of the Committee has been drawn to cases 


appear to be important in controlling embrittlement. 

In 1936, Schroeder, Berk, and Partridge used con- 
centric ground and eccentric grooved tubular specimens 
to determine the effects of different solutions on the 
failure of boiler steel under static stress at 250 deg. C. 
These two different types of specimen enabled both a 
uniform and a non-uniform distribution of stress to be 
obtained. Using the uniformly distributed stress, no 
difference was found between the effects of water and 
chemically-pure caustic soda solutions. On the other 
hand, a marked reduction of the load-carrying capacity 
occurred when specimens were subjected to a non- 
uniform stress distribution in pure caustic-soda solu- 
tions. The addition of small amounts of sodium silicate 
brought about a marked reduction in the stress re- 
quired to cause failure in caustic-soda solutions irrespec- 
tive of which type of stress distribution was used. The 
lowest concentration of caustic soda which caused 
failure of the unevenly stressed specimens in solutions 
containing silicate was found to depend to a large 
extent on the maximum value of stress developed in 
the specimen. 

The same authors have also investigated the inhi- 
biting action of sodium sulphate ; they state that this 
compound retards the failure of eccentric grooved 
specimens in silicate-caustic solutions only when the 
load is applied at room temperature. High concen- 
trations of sodium sulphate in the solution, and a 
solid layer of sodium sulphate on the specimen, may 
both play a part in the inhibition produced by this 
salt. Formerly, it was held by Straub that solid 
sodium sulphate was necessary to prevent embrittle- 
ment in a boiler. The solid was believed to accumulate 
in the capillaries of the riveted seams, thus preventing 
the access of caustic soda to these points. It has been 
shown, however, that, on the experimental scale, there 
is no difference in the inhibiting value of solid sodium 
sulphate and its concentrated solution. Other inhi- 
bitors, such as trisodium phosphate, sodium chromate, 
sodium nitrate, potassium permanganate, and sodium 
sulphite have been tried; and the authors conclude 
that the most powerful oxidising agents seem to be the 
most effective inhibitors. 





Schroeder, Berk, and O’Brien, in a paper published 





of abnormally rapid pitting in boiler tubes. Dr. 
W. H. Hatfield, F.R.S., the chairman of that Com- 
mittee, therefore asked members for any advice they 
could offer which might be of value. The author 
subsequently sent to Dr. Hatfield the summary of 
his experience with locomotive boiler tubes, * which 
now forms the body of the present paper. 

Stationary, locomotive, and marine boilers in this 
country are now generally fitted with weldless steel 
tubes of very uniform quality. Some of these tubes 
fail abnormally quickly by pitting, necking, or groov- 
ing; most fail slowly by gradual, fairly uniform 
thinning. Service life varies from a few weeks to 
many years. Under present conditions, greater service 
must be obtained from all plant, especially locomotive 
and marine boilers. The difficulties of obtaining new 
tubes and boilersmith labour will increase. It is hoped 


TABLE I.—Locomotive Boiler Tubes. 














Length. 
Wall Thickness, | _Dia- 
Type. I * | meter, g 

a. In. Mini- | Maxi- 

mum, | mum, 

Ft. In. | Ft. In. 

Large flue tubes .. & = 0-156 4-53 | 10 8/19 3} 

Melium ordinary | 10-115.W.G. 13-23] 10 8] 19 33 
tubes = 0-128-0-116 

Small superheater | 8-10 S.W.G. 1} 9 4/20 0 
element tubes = 0-160-0-128 

















that the following summary of experience gained in 
studying the metallurgical characteristics of boiler 
components and the nature and treatment of feed 
waters on the London and North Eastern Railway may 
be of assistance to boiler users, and may encourage 
others to make recommendations of practical value. 
The dimensions of the tubes are given in Table I. 
Locomotive-type boilers are fitted at the top with 
large-diameter flue tubes in which the smallest-diameter 





* Paper read before the Institution of Mechanical 
Engineers, on Friday, November 20, 1942. Abridged. 
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superheater tubes lie. Most of the tests given below 
have been made, however, on the more numerous 
ordinary tubes, with diameters of about 2 in. New 
tubes, when received, are coated with a smooth bluish- 
coloured “ bloom” of magnetic-oxide scale which, 
when broken, exposes rusting steel at many Spots. 
Owing to the brittleness of this oxide scale, it is always 
an incomplete covering. It is cracked off wherever 
the tube has been banged in handling or transport, 
or wherever, through straightening or bending, per- 
manent set has occurred and Liiders lines appear as 
eracks in the seale. Tubes are not normally pickled 
in acid or sand-blasted to remove the oxide scale 
Second-hand tubes are always more or less rusted and 
frequently show “ reeling *’ marks, having been cleaned 
by that process ; others have been stretched to remove 
the boiler scale. New ends are sometimes brazed or 
welded on by hand, but should now always be added 
by flash butt welding for uniformity. No failure of 
» boiler tube at a flash butt weld has ever come to the 
author's attention. Scrapped tubes are normally 
fairly uniformly thinned, but from corrosive water 
districts, they may be especially necked just in front 
of the part expanded into the copper firebox tubeplate. 
To a much lesser extent, similar necking is sometimes 
found near the steel smokebox tubeplate. Scrapped 
tubes from such districts are sometimes locally thinned 
by wide-based pits, and, more rarely, penetrated by 
pinhole pitting of a surprisingly rapid growth. 

Except for a maximum figure for sulphur (0-035 per 
cent.) and phosphorus (0-030 per cent.), the analysis is 
not specified in British Standard Specification No. 53 
(1927). This Specification was replaced by B.S.S. 
No. 494 in 1941; the sulphur and phosphorus limits 
remained the same (0-04 per cent.), but since then a 
further amendment has raised the limits for sulphur 
and phosphorus to 0-05 per cent. The addition of a 
trace of copper is not required by most users. The 
author’s records of over a hundred chemical analyses 
of boiler tubes examined for special reasons, show the 
average, maximum, and minimum figures given in 


Table IT. 


TABLE II. 





Arerage, Marimum, and Minimum Percent- 


ages of Elements in Boiler Tubes. 


Highest Lowest 





. , Average, | Lndividual | Individual 
Fype of Stee Per cent Figures Figures 
Per cent Per cent 
English steel 
Carbon o-1il4 0-23 0-068 
Manganese 0-45 0-59 0-33 
Silicon 0-050 0-120 0-004 
Sulphur 0-025 0-041 0-010 
Ph sph rus 0-O16 0-035 O-O04 
Nickel Nil Nil Nil 
Chromiun Nil Nil Nil 
Copper O-083 0-152 0-020 
Belulan steel 
Carbon 0O- 107 0-082 
Manwunese 47 0-35 
Silicon 0-10 0-059 
Sulphpr 0-026 O-O17 
Phosphorus O-O17 0-00 
Nickel Nil Nil 
Chromium Nil Nil 
Copper 0-052 o-o¢ 
Nitroget 0-010 0-O10 
American steel 
Carbon u-115 0-136 0-090 
Manganese O-44 0-56 0-37 
Silicon 0-137 0-240 0-046 
Sulphur 0-023 0-u81 0-020 
Phosphorus 0-O19 0-030 0-O01 
Copper O-os 0-06 0o-ol 


From the silicon content, it would appear that the 
majority of the examined made from 

semi-killed *’ or rimming steels, but the use of “* alu 
minium-killed *’ steels for tubes has made the silicon 
content no criterion. However, rimming steels were 
used for tubes in the past. The author would always 
prefer fully-killed steel, but semi-killed or rimming 
steel might be satisfactory in many cases for tubes in 
locomotive and similar boilers, where the water outside 
the tubes touches the relatively cleaner steel from the 
outside of the ingot. However, for water-tube boilers, 
the water would be in contact with the inner segregated 
zone ; and in 1926 it was found that, for high-pressure 
water-tube boilers, tubes made from non-segregated 
steel (i.e., * killed’ steel), did not corrode or pit so 
quicly as those made from rimming steel. Both 
hot-finished and cold-drawn types of weldless-steel 
boiler tubes and superheater tubes are now required 
to be made from fully-killed non-segregated material, 
according to a recent amendment of B.S.S. Nos. 494 


and 512 


tubes were 


(7 0 be continued.) 








CORRESPONDENCE TO I[RAQ.—The Postmaster-General 
has announced that according to information received 


from the Iraq Post Office, postal packets addressed 


‘ Poste Restante " or “ to be called for,” at a post office 
‘ recruited to meet the demand of German industry. 


in Iraq. are no longer admissible. 
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LABOUR NOTES. 


In the report of the General Federation of Trade 
Unions for the third quarter of the current year, Mr. 
Bell, the general secretary of the organisation, says 
that the war has adversely affected some craft and 
specialised societies. Of these, two have been severely 
hit—the Lace Pattern Readers and the Silk Hatters 
Trade has ceased and members have had to find 
employment in other occupations. These unions, it is 
recorded, are making every endeavour to maintain 
their identity, in order that, with the return of peace, 
they may be in a position to resume their special 
operations on behalf of those members who return to 
the trades or of new members who become associated 
with these crafts. The London Mill Sawyers and Wood- 
working Machinists’ Trade Society are congratulated 
on behalf of the management committee on the fact 
that on September 29 it celebrated its centenary. 
“This union,” Mr. Bell says, “is believed to be the 
oldest trade union catering for woodworking machinists 
in the country.” 


At the end of September, 88 societies were affiliated 
to the General Federation of Trade Unions, 51 on the 
higher scale, 34 on the lower scale, and three on both 
scales, and the membership on which contributions 
are based was 167,402, of whom 96,302 were on the 
higher scale, 66,465 on the lower scale, and 4,635 on 
both scales. The gross membership was 
During the September quarter, the contributions 
received amounted to 3,281/. Os. 5d., and the benefits 
paid out to 18/. 10s. The value of the assets was 
354,846. 7s. Od. 





Discussing the booklet on workmen’s compensation 
issued by the Accident Offices Association, the writer 


of the editorial notes in the November issue of Man | 


and Metal, the journal of the Iron and Steel Trades 
Confederation, expresses the opinion that the workers 
will take some time to persuade at this late stage that 
insurance companies are necessary in any scheme of 
workmen’s compensation. ‘ InSurance companies,” 
he says, “ are no more necessary in this than they are 
in the administration of unemployment and national 
health insurance. One has only to compare the 
cumbersome and costly legal necessary to 
settle disputes in compensation claims with that of the 
machinery of arbitration for dealing with similar 
disputes in unemployment and health insurance. As 
a matter of fact, the whole arbitral machinery in work- 
men’s compensation is based on the anti-social assump- 
tion that there is a tug of opposing private interests.” 


pre cess 


“ The loss to the community,” the editorial comment 
continues, “through industrial accidents, the value 
and the need for the speedy rehabilitation of the injured 
workmen, and the prevention of accidents are all out- 
side the scope of the present Workmen’s Compensation 
Acts. The extent to which these things are receiving 
any consideration at all is due to the interest of the 
community and not to the insurance companies, anc 
they will only receive the attention that their primary 
importance demands when the whole question of indus 
trial accidents and compensation becomes a matter to 
and not as a field for 


be dealt with as a social service 
private profit.” 


The writer of an article in the October issue of the 
International Labour Office Review states that the 
steps taken in France for the regulation of hours of 
work since the Armistice were intended to adjust 
economic requirements to the necessities created by the 
changing circumstances of an abnormal period. In 
May, 1941, Mr. Belin, Secretary of State for Labour, 
formally announced that the principle of the 40-hour 
week was maintained, but that, where necessity so 
dictated and conditions of life required, hours of work 
must not be limited. Thus, he said, the 40-hour week 
remained the foundation, but two rules had to be 
observed. Existing opportunities for work must be 
spread, and necessary work be done at whatever cost. 
That is why, it is explained, the distribution of hours 
actually worked showed vntil recently a range of from 
30 in the week in the textile industry to as much as 50 
or more in coal mines. 


It appears to the contributor of the article, however, 
that in these abnormal days, the question of hours of 
work in France should no longer be considered solely 
from the national point of view. Owing to the increasing 
German demand for labour, he says, the German 
Government would not allow the existence anywhere of 
reserves which were not fully utilised. It took the 
initiative in the adoption of measures tending to 
lengthen hours of work in occupied France, and urged 
the French Government to take similar measures in 
the zone which was at that time unoccupied in order 
to set free reserves of man-power which could be 








DEC. 4, 1942 
| Addressing members of the Industrial Co-Partner 
ship Association in London last week Sir George 
| Schuster indicated what, in his opinion, were the 
essentials of a new order in Great Britain. They 
included, he said, the re-organisation of industry wit) 
workers and management in partnership, the priser 
vation of the liberty of individual enterprise, m.j 
mum productive efficiency, some form of Governm nt 
| direction, and, above all, a new spirit of partners)ip 
“There would be, after the war, a demand for security 
of employment and for a more balanced economy, a: 
strong public opinion was against wide disparity of \ 
standards as between one industry and others. At 
same time, it would be necessary for the democr 
nations to maintain a position in which they c 
without delay or dislocation, switch over to a 
economy. 


Continuing, he said that some form of Governnm: 
directive control of industry would have to be m: 
tained ; the organising power of the State would ha 
to be invoked. The problem was to secure a bala: 
between that organising power and the driving for 
of the free individual. The State would have 
interfere, and if industry desired to ensure that 
interference was not destructive of freedom and i: 
dividualism, it would have to organise itself so that t 
Government could give directions without detail 
control and interference at every point. 


A joint committee representing industry is to lx 
set up to consult with Sir William Jowitt on post-wa 
reconstruction problems. The proposal was discuss 
by the General Council of the Trades Union Congress 
at its meeting last week, and it was decided to approac! 
the Minister on the subject in association with th 
British Employers’ Confederation and the Federatior 
of British Industries. The aim is to bring the collectiv: 
views of industrialists, both employers and employees, to 
bear on the Minister's inquiry before the shaping of 
policy begins in order that the Government may lb 
fully informed of industrial opinion, more particular], 
when there is agreement. It is understood that the 
two organisations of employers are ready to co-operate 
and that there is reason to believe that the proposal 
will be welcomed by the Minister. 


The General Council of the Trades Union Congress 
has decided to ask the Chancellor of the Exchequer 
and the President of the Board of Trade to give the 
unions concerned direct representation on the Centra! 
Clearing Banks Committee, and also to allow bank 
employees, through the General Council, representa 
tion on the advisory committee to assist the Treasury 
in dealing with the recommendations of the Kennet 
Report. The unions concerned are the Bank Officers 
Guild, the Guild of Insurance Officials, the National! 
Amalgamated Union of Life Assurance Workers, the 
National Union of Co-operative Assurance Society 
Employees and the National Union of Distributive 
and Allied Workers 


The recommendations of the Kennet Committee on 
man-power in banking and insurance businesses include 
for banks, the closing of more branches, a pooling of 
staffs, and a centralising of bookkeeping with a shift 
system to utilise machinery to the full; for ordinary 
insurance, the elimination of staff engaged in canvassing 
for new life business and the prohibition of transfers of 
business from one office to another; and for industrial 
assurance, the setting up in every office employin: 
more than 50 persons of joint committees representing 
management and staff to consider ways and means of 
releasing staff, prohibition of using staff solely or prin 
cipally in the quest of new business and a guarantee of 
re-engagement to men over the ages of compulsion who 
volunteer for the armed forces or national service in 
munitions factories. 


Directions issued by the Minister of Labour and 
National Service which come into force on Monday 
modify exemptions from the provisions of the Building 
and Civil Engineering (Restriction of Transfer) Order 
Young persons engaged in the trade—-broadly meaning, 
those who have not reached their eighteenth birthday 
are added to the classes of workers “for whom an 
employer is not exempt from the obligation to seek 
permission of a National Service Officer before trans- 
ferring.”” Local authorities and publie-utility under 
takings will not be exempt in respect of employees 
engaged on contract work for other persons. Certain 
classes of contractors, wholly or mainly engaged on 
special activities, are exempt for all employees actually 
engaged in such work, whether transferred tor employ- 
ment or loaned to other employers in similar activities 
All employers must seek permission to transfer opera 
tives employed in the installation, maintenance 01 
repair of contractors’ plant and appliances or as drivers 
or attendants on the plant. 
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ANALYSIS AND TESTING 
OF COAL.* 


By Dr. Arno C. Fre_pNER. 


[HIRTY-FIVE years ago, when I entered the service 
of the United States Government, the methods for 
analysis and testing of coal were in the early stages of 
standafdisation in connection with a nation-wide survey 
of the properties of the coals of the United States. 
The establishment of the coal testing plant of the 
United States Geological Survey at the 
Purchase Exposition in 1904 marked the beginning 


of organised fuel investigations on a national scale. | 


‘The work was continued after the Fair, and in 1910 was 
issumed by the newly established Bureau of Mines. 
It is my purpose in this lecture to review the con- 
tributions of the Bureau in this period to the develop- 


ment and improvement of testing methods, and their | 


pplication to the evaluation of those properties of coal 
which are important in its preparation and use, either 
lirectly as a fuel or for the production of gas, coke, 
iquid fuel, or chemical products. 

The first step towards national standardisation of the 
empirical proximate analysis of coal was taken by the 
{merican Chemical Society in the appointment of a 
committee headed by Professor W. A. Noyes. In 
1898, this committee recommended standard methods 
for the proximate analysis of coal. These procedures 


had their first large-scale application to a wide variety | 


of coals, ranging from lignite to anthracite, at the 
testing plant in St. Louis. Here, it was discovered 
that these methods were inadequate with respect to the 
determination of moisture and volatile matter, especially 
when applied to sub-bituminous and lignitic coals, 
which contain large percentages of moisture. Diffi- 
culty was experienced also in obtaining reproducible 
results in dealing with high-moisture bituminous coals. 

Investigation showed that, in the American Chemical 


Society method of drying coal for an hour at 105 deg. | 


C., in an ordinary oven, the partial pressure of water 
vapour in the oven varied according to the natural 
circulation of airin the oven and the amount of moisture 
given off by the samples. Consequently, the coals 
dried to different equilibrium points, depending on the 
amount of water vapour in the oven atmosphere. 
Concordant results were obtained by providing a 
positive circulation of dry air through the moisture 
oven so as to maintain a negligible pressure of water 
vapour in the oven atmosphere. The variable volatile- 
matter results were found to be due to mechanical loss 
(usually designated as “ sparking "’) of particles of the 


sample ejected from under the lid of the crucible by | 


rapid evolution of volatile matter in the normal method 
of rapid heating. A gradual preliminary heating at 
such a rate as to prevent “ sparking’ proved to be a 
fair, but not a complete, solution of this problem in all 
instances. 

With these principal modifications of the American 
Chemical Society methods, the Geological Survey fuel 
testing plant conducted the investigations reported 
in Profession Paper 48. These include proximate and 
ultimate analyses and calorific values determined with 
the bomb calorimeter of face samples taken in the mines 
and carload samples delivered at the fuel-testing plant 
for full-scale boiler and gas-producer tests and, in some 
instances, washing and briquetting tests. 

The next important defect in the then standard 
method for proximate analysis, strangely enough, 
did not become evident until 1909, shortly after the 
fuel-testing plant was transferred to Pittsburgh, 
Pennsylvania. On making certain check analyses of 
duplicate samples in the Washington and Pittsburgh 
laboratories, it was noted that the percentages of 
volatile matter determined at Pittsburgh were 1 per 
cent. to 2 per cent. lower than those determined in 
Washington. Investigations showed that the natural- 
gas flame used at Pittsburgh had a lower temperature 
than the manufactured-gas flame used in Washington. 
A 20-centimetre flame, as specified by the standard 
method, was used in both laboratories, but the tem- 
peratures were different and the volatile matter evolved 
was not the same. Differences of 1 per cent. to 2 per 
cent. volatile matter may be caused by flame-tempera- 
ture differences in laboratories using different gases 
and different types of burners. To avoid these varia- 
tions, the Bureau of Mines, in 1913, adopted 950 deg. 
C. (+ 20 deg. C.) as the standard temperature and a 
10 cub. em. platinum crucible with inserted capsule 
cover as the standard crucible. The use of this smaller 
crucible with a better-sealing cover reduced oxidation 
of anthracite and coke during the determination. This 


procedure, with the heating conducted in an electric | 


furnace, is followed at the present time in Bureau of 
Mines laboratories. 





* The 13th Melchett Lecture, delivered at a meeting | 


of the Institute of Fuel, held in London on Tuesday, 
October 13, 1942, and published by permission of the 


Louisiana | 
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The obvious need of more definite specifications for | heated. The last factor proved to be most significant 


| conducting the proximate analysis of coal led to the 
| formation of a joint Committee on Coal Analysis of 
| the American Chemical Society and the American 
| Society for Testing Materials. Professor W. A. Noyes 


| 
| 


| again headed the American Chemical Society group and | 


| Professor 8S. W. Parr, the American Society for Testing 
| Materials group. Noyes was appointed chairman of 
|the joint committee. In 1913, they recommended 


in causing wide variations in fusion temperature, 
because of the oxidation or reduction of the iron con- 
stituents of the ash. This important effect is illus- 
trated in Fig. 1, on this page, which shows a high fusion 
temperature in pure hydrogen owing to reduction of 
iron oxide to metallic iron; a similar high softening 
temperature in 100-per cent. water vapour owing to the 


| iron oxide remaining for the most part in the form of 


| improved standards for the proximate analysis of coal | 
| and new standards for ultimate analysis and calori- | 


| metric tests. 


Bureau of Mines on this committee, and some years 
later succeeded Professor Parr as chairman of the 
American Society for Testing Materials Committee on 
| Coal and Coke. The close contact for 30 years between 
the Bureau of Mines and American industry, as repre- 
sented by this committee, has been of outstanding 
value in maintaining uniform test methods throughout 
the United States without freezing them and stopping 
further progress. Government, industrial and educa- 
tional agencies work together on this committee with 
| the object of improving existing standards and adopt- 
ing new ones that might aid in assessing the properties 
and uses of coal. 

The first new test to come to the attention of the 
Committee on Coal and Coke was the fusibility of coal 


I had the good fortune to represent the | 


ash as a measure of the probable clinkering properties | 


of ash in boiler furnaces. General interest in this test 
was aroused by several papers by E. G. Bailey and by 
L. 8S. Marks. The latter author later called attention 
to differences as high as 390 deg. C. in the fusing tem- 


for samples of the same ash. From these and other 


published results, it was evident that, if a fusion- 


° 


Tenperature ... Deg. Cent. 


o 


Atmosphere pa~ Cent. “Encpmsamc’ 


temperature clause were to have any place in specifica- 
tions for coal, a standard method of testing should be 
adopted to ensure comparable results by different 
laboratories and to obtain the softening or fusion 
temperature under conditions similar to those of a fuel 
bed. It was realised also that, after such a method 
had been devised and standardised, there would remain 
the further task of correlating these results with those 
from the burning of coal in furnaces before the value of 
fusibility tests in coal specifications could be finally 
determined. 





(1926.4.) 


TABLE I.—Comparison of Softening Temperatures of Coal 
Ashes as Determined by American and British Methods. 


Softening Temperature, Deg. C. 











: Zee Difference, 
Ash itis | B.S.1. from 
Designation A.S.T.M a. AS.T.M., 
Method. Institute Deg. ¢ 
. : Method | 
] 
| 
| | 
Bl 1,1: 1,160 | 25 
B2 1, 1.155 25 
B3 1,: 1,285 30 
B4 1,3 1,390 +10 
BS 1,: 1,300 | +20 
B6 | 1,5 > 1,450 
B7 | 1, > 1,450 | 
Bs 1, | > 1,450 | 
B9 | 1,6 | > 1,450 
B10 1,6 1,450 
A2564 ; 1, 1,095 15 
A2080 , 1,1: 1,130 0 
A790 .. | 1, 1,165 | -15 
A3770.. 1,2 1,250 | +10 | 
A4190.. 1,3 } 1,270 } 10 
| A4362.., “a 1,3 1,300 | —10 
A1390.. ‘ 1, 1,400 | 10° 
A4987. . ki, 1,5 | >1,450 
| A5791.. val 1, | >1,450 
A1196.. 1 > 1,450 | 
| 





The Bureau of Mines undertook this investigation | 
| in 1915 and made a comprehensive study of the effect | 
of various factors, such as the fineness of the ash, the 
| completeness of its oxidation, the rate of heating, the 


ferric iron or magnetite; and a lower fusion tem- 
perature in the middle zone in atmosphere ranging 
from 70 per cent. to 30 per cent. hydrogen, where 
most of the iron is reduced to fusible ferrous silicates. 
Analyses of a number of clinkers from boiler-furnace 
fuel beds showed that the iron in these clinkers was 
chiefly in the ferrous state. Therefore it was decided 
that a mildly reducing condition favouring ferrous- 
iron formation should be the standard atmosphere 
for ash-fusion determinations. This method was 
thereafter used by the Bureau of Mines and subse- 
quently adopted by the American Society for Testing 
Materials and later, in somewhat modified form, by 
the British Standards Institute. That these two 
methods yield the same results is shown in Table I, 
which gives results obtained on a duplicate series 
of coal ashes by the British Fuel Research Station 
and the Bureau of Mines. Very good agreement is 
shown for the coal ashes for which the actual softening 
temperatures were obtained; the largest variation is 
only 30 deg. C. This is well within the permissible 
difference of 50 deg. C. allowed for determinations by 


| different laboratories. 
| peratures reported by different testing laboratories | 


From these data it is evident that a satisfactory 
duplicatable test has been standardised for laboratory 
determination of the softening temperature of coal ash. 
It should be stated here that the softening temperature 


| as defined in the American method is the temperature 


at which the pulverised ash, when moulded in the form 


| of a small triangular pyramid similar to a Seger cone, 


melts down to a spherical lump. Two other tem- 
peratures also are observed : (1) the initial deformation 


| temperature, at which the first rounding or bending 


|}ash to the formation of clinker. 


| intimately mixed. 


of the apex of the cone takes place; and (2) the fluid 
temperature, at which the ash cone has become fluid 
enough to spread out in a flat layer over the base used 
to support the cone. 

The next problem in this investigation was to deter- 
mine the relation of the softening temperature of coal 
Obviously, the con- 
ditions of the test are not identical with practical 
conditions. In the test, the ash is finely ground and 
In a fuel bed, the ash-forming 
impurities are not well-mixed, and clinkers may form 
from segregated groups of mineralimpurities. Further- 
more, the fusion or clinkering process is not a true 
melting of a definite compound, but the gradual 
formation of a fusible slag from parts of the ash. This 
slag carries in it more or less unmelted constituents. 
For this reason, any close relationship is not to be 
expected, although ash-fusibility tests have consider- 
able general value in assessing probable clinkering pro- 
perties of coals. 

To obtain some information on the degree of relation- 
ship that may be expected, Nichols and Selvig, of the 
Bureau of Mines, burned 26 coals and two cokes, with 
ash-softening temperatures ranging from 1,990 deg. to 
2,930 deg. F., under controlled conditions in an experi- 
mental furnace having a grate area of 2-2 ft. The 
percentages of clinker over 2 in. in size, expressed as 
percentage of the total ash in the residue from the 
burning tests, is plotted against the softening tem- 
peratures of the ash of the coals. The curve that best 
fits the points shows a general relationship between 
the quantity of clinker formed and the softening tem- 
perature of the ash. However, a number of points 


| lie off the curve and, therefore, quantitative measures 


of clinkering cannot be predicted in all cases from the 
softening-temperature results. 

With the advent of the slag-tap type of furnace in 
pulverised-coal combustion, Nichols and Reid, of the 


| Bureau of Mines, turned their attention to a study of 
| the properties of coal-ash slags representing a higher 
| degree of fusion than that normally experienced in 


the formation of fuel-bed clinkers. Industrial plants 
using slag-tap furnaces required information on the 


|}minimum flow-temperature of such slags, the possi- 
| bility of adding fluxes to a refractory ash, and, in 


general, the relation of the composition of the ash to its 
slagging temperature and the viscosity of the slag at 
various temperatures. This problem opened a new 
field of research fraught with many experimental 
difficulties. 

In their early investigations, Nichols and Reid 
sought to utilise the heretofore neglected fluid-tem- 
perature observation of the standard ash-fusion test. 
This observation was found to have some value. Simple 
viscosity tests also were made by heating the ash in 


| platinum crucibles to the point where it could eas ly 


form and method of deformation of the test piece | be stirred with a platinum rod held between the fingers. 


Director, Bureau of Mines, United States Department of | into which the ash was moulded, and the oxidising or | Useful data were thus obtained, and the results were 
the 
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‘reducing nature of the atmosphere in which it was! published in a series of papers. This work showed 
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TABLE II.—COMPARISON OF BM-AGA TEST AND COMMERCIAL-PLANT RESULTS. 
(Gas data referred to saturated gas at 60 deg. F. and 30 in. of mercury.) 








Yields per ton. 











Yields of Gas, B.Th.U. per Ib. 


Yields of Tar, gallons per ton 
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d. Average plant results with Semet-Solvay ovens. 1}-in. shatter index in place of 2-in. in both BM-AGA and plant tests. 
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¢ Kopper’s ovens wise indicated, all others scrubbed. 
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f. Plant results with Kopper’s oven, gas not scrubbed for light 
g. 19-in. retort 

A. Kopper’s ovens. 
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oil. to 200 deg. C. 


indicated, all others scrubbed. 


Nore.—Light oil from coals 1, 2 and 3 from gas only ; remaining figures include tar fraction 
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the necessity for a really comprehensive programme of | dispersed in a liquid changes the properties of the liquid , the reasons why two coals with ashes having the same 
research involving determination of the true viscosity | so that the rate of flow is no longer strictly proportional | softening temperatures sometimes show radically differ- 


of coal-ash slags at various temperatures in oxidising 


and reducing atmospheres and of relating these data | 


to the chemical composition of the ash. The design of | 
the viscometer was a difficult problem, because it was | 
necessary to control the atmosphere at high tempera- | 
tures. The apparatus as used at present is of the | 
torsion type and is shown in Fig. 2, opposite. The 
furnace is electrically heated and consists of a cylin- 
drical tube of silicon carbide, well-insulated to reduce 
thermal losses to a minimum. Working tempera- 
tures of 2,900 deg. F. are easily obtained. Oxidis- 
ing, neutral, or reducing atmospheres can be main- | 
tained inside this tube in contact with the slag. The 
charge of 100 gm. of molten ash or slag is contained in | 
a platinum crucible, and a platinum-rhodium alloy | 
bob is suspended in it by a calibrated wire. Two distinct 
methods of measurement are used, one being the rate 
of decrease in amplitude of the torsional oscillations 
of the bob after it has been set in motion, the other 
the twist in the suspension wire at a known speed of 
rotation of the motor-driven head from which the wire is 
suspended. The viscometer is calibrated with liquids | 
of known viscosity, and the data are expressed in poises. 


to the applied stress. These mixtures of liquid and 
solid phases may be referred to as “ plastic” and the 
flow as “plastic flow.” Coal-ash slags exhibit this 
property and may behave as viscous liquids at high 
temperatures and as plastic liquids at lower tem- 
peratures. The transition between these two conditions 
occurs at the “liquidus”’ temperature, where, on 
cooling, a solid phase separates from the liquid slag 
and the rate of flow for a given stress suddenly decreases. 
At temperatures higher than the liquidus temperature, 


| slag is a true liquid, and measurements of viscosity can 


be made independently of time. Below the liquidus 
temperature, the “‘ apparent” viscosity depends not 
only on the viscosity of the liquid phase which is 
still present, but also on the quantity and the dimen- 
sions of the solid particles. When a slag is cooled to 
a fixed temperature below the liquidus temperature, 


| the apparent viscosity usually increases with time owing 


to increase of quantity or size of solid particles. 
It is interesting to note that all the initial deformation 


| and softening temperatures determined by the standard 


cone-fusion method are lower than that of the liquidus, 
whereas the fluid temperatures are higher; this is as 


ent clinkering characteristics in use. The work also 
indicates that the initial deformation and the fluid 
temperatures, as well as the softening temperature, 
should be considered in evaluating the probable 
clinkering characteristics of coal ash. These three 
temperatures give some idea of the “‘ apparent” vis- 
cosity of ash-slags at temperatures below the liquidus 
where some solid phase is present in the melt. Even 
though the initial deformation and the softening tem- 
peratures do not define exact physical properties, they 
do indicate the nature of the melting from the solid to 
the true liquid state. 

Reducing atmospheres affect the viscosity of coal-ash 
| slags. The viscosity in the liquid region is unaffected 
by change in the atmosphere and, fot slags of low 
equivalent ferric oxide (Fe,O,) content, the properties 
| of the slag are much the same, irrespective of change in 
|atmosphere. For high equivalent ferric oxide (Fe,0,) 
| slags, the viscosity in the liquid region is unchanged by 

reducing as compared with oxidising conditions, but the 
liquidus temperature is lowered considerably by the 
| reducing atmosphere. Thus these slags will separate a 
| solid phase and become plastic at temperatures several 








Viscosity in absolute units can be measured only | it should be. Without going into details, it is evident | hundred degrees lower when reduced than when 


with true liquids. The presence of a solid material! that these viscosity curves go far towards explaining | oxidised. It is expected that these data will be most 
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Fic. 4. APPEARANCE OF COKE IN RETORT. 


and by-products is a complex problem that require’ 
extended experimentation for its solution. Workers 
in these industrics have from time to time devised 
small-scale gasification and coking tests on samples 
ranging from a few ounces to several pounds of coal. 
Some of these tests yield useful data when interpreted 
in the light of experience with similar coals in plant 
equipment; but tests with such small quantities of 
coal do not yield sufficient amounts of carbonisation 
products to determine their quality as well as their 
quantitative yield. For these reasons and others, a 
committee of the American Gas Association, in 1927, 
asked the Bureau of Mines to develop a suitable 
standard test (designated as the BM-AGA test) for 
the gas-, coke-, and by-product-making properties of 
coals and to apply this test in a survey of American 
coals. 
The results of a preliminary study indicated that a 
| 75-lb. charge was the minimum that would give satis- 
factory information consistent with the purpose of the 
test, and a 300-lb. charge as the maximum that could 
be used without unduly increasing the cost of making 
j the tests. 

Other features of the desired test method decided 

at this time were :—(1) carbonisation tests should be 
made on a series of samples at 100-deg. intervals from 
500 deg. C. to 1,100 deg. C. (932 deg. F. to 2,012 deg. F.) 
to show trends due to changing temperatures and to 
cover the entire range from low- to high-temperature 
|coking; (2) the retort should be of metal, to avoid 
|leakage; (3) the ghape of the retort should be either 
cylindrica] (heated on all sides) or rectangular (heated 
|on opposite sides only); (4) the temperature of the 
| outside of the retort should be kept constant and 
| uniform during a test; (5) the coals for test should be 
subjected to various analyses and tests that might 
affect their carbonising properties; (6) the yields and 
quality of the gas, coke, and by-products should be 
determined; and (7) the first series of coals to be 
| tested should be selected from well-known gas and 
coking coals for which commercial oven and retort 
data are available, so that correlation with commercial 
yields might be obtained. 

Fig. 3, on this page, is a view of the test equipment. 
A gas-heated furnace and a cylindrical steel retort 13 in. 

}in diameter and 26 in. in height, holding 85 lb. to 
105 lb. of coal, was used in the early part of the work. 
Later, an automatically controlled electrically-heated 

| furnace was substituted for the gas-heated furnace, 
and a steel retort 18 in. in diameter and 26 in. in height, 
| holding 175 lb. to 200 lb. of coal, was used for the 

‘ : P carbonisation tests at 800 deg. C., 900 deg. C., and 

Fic. 3. BM-AGA Coat-CarBontsaTion RETORT aNp By-Propuct Recovery EQUIPMENT. ' 1,000 deg. C. This larger oa was i to give 

/results in better accord with commercial practice. 


useful in solving the problems related to the slagging | existing in fuel beds can be precisely stated, viscosity mis. é pe tap iy Sa of the coke in a retort 
. ” | after comple a test. 


of heat-absorbing surfaces in industrial furnaces. data will assist also in explaining clinker formation : : 
Although the apparatus and method for measuring | particularly the “ sheet " clinker formed at high |. It was not expected that the results attained by this 
the viscosity of slags are too costly and complicated to | ratings. Thus, ultimately, it is hoped that clinkering | nent would approximate in every respeet to those in a 
operate for commercial fuel-testing, they do give great | and slagging problems in the use of fuels under various | commercial plant. The yield and quality of the gas, 
promise in fundamental research on clinker and slag | conditions can be solved and prevented. coke, and by-products are conditioned.by the tempera- 
formation. The Bureau of Mines has embarked on an| Next to the direct use of coal as a fuel by combustion, | owe of carbonisation, the rate of heating, the charging 
extensive investigation with a view to obtaining data | the manufacture of gas and coke is the most important | density, and the temperature and time of exposure of 
on the viscosity of ash slags as related to chemical | present-day utilisation of coal. The selection of coals the volatile matter before it is cooled to a point where 
composition of the ash and the results indicated by | for these processes and their intelligent control require | "° further reactions take place. These factors vary 
ash-fusion tests by the present standard method.|not only the standard methods of proximate and | with operating conditions and orn nenert design. 
Viscosity data are directly applicable to the problem | ultimate analyses, but numerous other tests as well. | Table II, opposite, compares BM-AGA test results with 
of ash removal from slag-tap pulverised-coal furnaces. | In fact, the proximate analysis itself is a simple car- | those of commercial plants using ecal from the same 
It is now possible to predict, for slags of widely differing bonisation test’in which a rough indication of the | ™2¢ (but not the identical lot of coal, except coals 
composition, the relative ease of tapping in a given | relative proportion of solid residue and volatile matter | 9 11, 12 and 18A, which were from the same lots). 
furnace. _ The adherence of slag to heat-absorbing | or gases is obtained. Likewise, examination of the| The following relations are shown :— 
surfaces is a major problem of industrial furnaces at | crucible residue shows whether the coal is of a coking (1) Most ef the plant yields of coke, gas, and B.Th.U. 
high ratings, and information on the flow properties | or non-coking nature. However, a study of the proper- | of gas per pound of coal fall between the results ob- 
of slag will assist in its solu'im. When the condi ims | ties of coals pertaining to the production of gas, coke, | tained at carbonising temperatures of 900 deg. C. and 





Fie. 2. CoaL-Ash SLAG VISCOMETER. 
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1,000 deg. C.; the gas data agree more closely with 
the 1,000 deg. C. 
average of the 900 deg. C. and 1,000 deg. C. results. 

(2) The total yields of the light o/l scrubbed from the 
gas plus that distilled from the tar in the 900 deg. C. 
tests is approximately the same as the light 0.1 obtained 
at the plants. 

(3) The yields of tar obtained in the 1,000 deg. C. 
BM-AGA tests show better agreement with plant 
yields than the tests at lower temperatures, although in 
several comparisons the plant yields are 1 gallen to 
2 gallons per ton of coal less than those from the test 
apparatus using the 13-in. retort; the 18-in. retort, in 
general, gives better ment, but, on the whole, 
the tar yield of the test retort is slightly more than is 
obtained from by-product ovens. 

(4) The specific gravities of the test tars obtained 
at 900 deg. C. and 1,000 deg. C. are usually within a 
range of 0-04 of each other, and the 1,000 deg. C.-test 
tar agrees closely with the plant tars. 

(5) The ammonium sulphate yield from the test 
apparatus is low, owing to decomposition of the 
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results, and the coke yields with the | 





ammonia by the iron retort. The yields of ammonia 
at a carbonisation temperature of 800 deg. C. more 
nearly approach commercial yields. 

(6) The apparent specific gravity is approximately 
0-1 less, and the percentage of cell space is usually | 
5 to 7 greater for the test-retort cokes than for the by- 
product-oven cokes. This difference probably is due 
to the lower pressure of a smaller superincumbent 
charge in the test retort than in the coke oven. How- | 
ever, the test cokes agreed closely with commercial 
cokes made from the same coal in horizontal and con- | 
tinuous-vertical gas retorts. By packing down the | 
charge of coal in the test retort, coke-oven density and | 
porosity could be approximated. 

(7) The 2-in. shatter indexes of the plant cokes | 
usually are higher than those of the 900 deg. C. 13-in.- | 
retort test cokes, and these, in turn, are higher than 
those of the 1,000 deg. C. test cokes. However, the rela- | 
tive order of resistance to shatter of the test-retort cokes 
usually is the same as that of the plant cokes, indicating 
that the test method shows the relative strength of 
cokes from different coals. The 18-in. test retort pro- 
duced cokes at 900 deg. C. with somewhat higher shatter 
indexes than the 13-in., and the results approached 
those obtained on plant cokes from the same coal. 


(To be continued.) 








SILVER SOLDERS CONTAINING 
ADDITIONS OF LITHIUM. 

In an article, entitled “ A Lithium-Bearing Silver 
Solder,” which appeared in a recent issue of the 
American journal Metals and Alloys, Messrs. F. R. 
Hensel, E. I. Larsen and E. F. Swazy described the 
effects of adding small quantities og lithium to silver 
solders. The standard silver solder employed contained 
65 per cent. of silver, 20 per cent. of copper, and 15 per 
cent. of zinc, and using this alloy as a base two samples 
of solder were prepared, one containing an addition 
of 0-12 per cent. and the other an addition of 0-26 per 
cent. of lithium. The main object of the investigation 
was to develop an improved brazing alloy for use with 
tungsten-copper contact alloys and the tests carried 
out showed that the lithium-bearing solders flowed 
more easily than the standard type and that joints 
made with the new alloys had a higher cross-breaking 
strength than those made with solder containing no 
lithium. It was also found that joints made with 
solders containing lithium possessed more uniform 
properties than was the case with lithium-free solders, 
and that, in general, the alloy containing 0-12 per cent. 
of lithium yielded better results than that containing 
0-26 per cent. of the metal. In view of the results 
obtained when making tungsten-copper to copper 
joints, tests were made on the joining of nickel, stainless 
steel, carbon steel and Monel metal. It was found 
that, in all cases, the 0-12 per cent. lithium silver solder 
“ tinned ”’ the test metal more easily and quickly than 
the lithium-free alloy and that for brazing copper to 
copper, nickel to nickel, copper to tungsten-copper, or 
Monel metal to Monel metal, the new alloy gave con- 
sistently the highest strengths. 

The lithium-bearing alloy was also found to be| 
particularly useful for the brazing of nickel-base or | 
ferrous alloys containing oxidisable elements, such as | 
chromium, molybdenum and tungsten, and the authors 
state that the advantages of the new silver solder ned 

| 





particularly evident if brazing is conducted without a 
pre-tinning operation. Other experiments carried out 
and described in the article indicate that eutectic silver- | 
copper alloys containing additions of nickel and lithium, | 
porsess distinctly satisfactory properties and that a/ 
silver solder containing 60 per cent. of silver, 20 per 
cent. of copper, 15 per cent. of zinc, 4-9 per cent. of | 
nickel, and 0-1 per cent. of lithium is very promising | 
as a brazing medium combining high fluidity with high | 
strength. 
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is stated in each case; where none is mentioned, the | ere is a pocket 13 running across the full width of ‘he 
Specification is not illustrated. trough. At each end of the pocket is a discharge open ng 
Where inventions are communicated from abroad, the | 14, one of which is closed by a quick-opening door 16, 
Names, etc., of the Communicators are given in italics. while the other is closed by a bolted-on plate. In opera- 
Copies of Specifications may be oe = the Patent | tion, ashes are discharged into the channel portion of (he 


ice Sales Branch, 25, S uildings, ; ; 
5, oo eh. London, W.C.2, price 1s. aah. dings, | yet running through the main trough from hoppers, 


The date of the advertisement of the acteptance of a The ashes are quenched in the water in the trough i 
Complete Specification is given after the abstract in| conveyed by the belt to the delivery end. Any e 
each case, unless the Patent has been sealed, when the | material carried along by the belt to the delivery~ 

. a me eae 4 wo months from the | ‘Tush 6 is collected in the sludge pocket 13, while | 

: "date of the advertisement of the ecceplance of > Cosmmiele material adhering to the belt during the return rin 
Specification, give notice at the Patent Office of | beneath the trough is washed from it when it enters | 


opposition to the grant of a Patent on any of the trough 7 and is collected in the sludge pocket in | 
grounds mentioned in the Acts., | trough ( Accepted May 12, 1942.) 
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546,084. Electric-Welding Generator. A. Reyrolle and | 
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Company, Limited, of Hebburn-on-Tyne, and J. W.| 545,748. Mountings for Signalling Apparatus. Aldis 
Bayles, of Sunderland. (3 Figs.) December 18, 1940.— | Brothers, Limited, of Birmingham, and A. C. W. Aldi 
The generator has a falling characteristic and is suitable of Birmingham. (4 Figs.) April 22, 1941.—The inve: 
for single-operator arc-welding purposes, the voltage at | tion is an improved mounting for signalling, surveyi: 
the electrode falling from the striking value of 50-70! and similar optical apparatus, primarily for military us: 
volts to zero on short circuit, and rising to 20-40 volts | which necessitates accurate adjustment and must lx 
when the are is drawn. The voltage drop with increase | unaffected by disturbing influences. The triangula 


of current is produced by the design of the generator | frame casting a has three vertical legs, the two rear « 


and not by series resistance. The generator has two/| legs c being about 12 in. apart, and being shorter than 
main poles and two auxiliary poles. On the main /| the front leg 6, which is about 2 ft. in front of the rea 
poles are shunt windings B', C', and series windings | legs. At their lower ends, the legs b, c are adapted to 
B? C?, while on the auxiliary poles are the shunt windings | supported by ground supports for each of the three legs. 
D!, E! and the series windings D* and E*. In Fig. 1| The supports consist of a plate d to be fixed in th: 
the shunt windings are all connected in series, as also | ground, and provided at its centre with a stud e having 
are the series windings, while in Fig. 2 one main pole | a hemispherical top. The foot of the front leg has a 
and one auxiliary pole shunt winding, connected in series, | conical recess which seats on the stud on the respective 
are in parallel with the other main pole and auxiliary | ground support d. Each rear leg has a foot g to rest on 
pole winding, which are also in series with one another. | the stud of the corresponding ground plate, the under 
The series windings on the main poles maintain the | side of one of the feet being flat and that of the othe: 
Fig.1. having a transverse V-groove A (Fig. 2). Within each leg 
- a 





fig. 2. b, c is an adjustable stem j, which is hemispherical at 











[ } : T] the top and is threaded into the upper portion of the 
leg for which it constitutes an extension. The lower 
' | end of each stem is plain and is held against lateral! 
ec 8 
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cz —c*® | 
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excitation of them, and transient effects can be meade! 
utilised to improve the responsiveness of the generator 
to are conditions. When the excitation of the series 
windings and the flux due to armature reaction are | 
siddenly changed, as when the are is broken or the | 
electrode makes contact with the work, an e.m.f. is | 
induced in the associated shunt winding. When the | 
series excitation suddenly ceases the e.m.f. induced in| 
the shunt windings of both the main and auxiliary poles 
tends to maintain the flux. Similarly the e.m.f. due to | 
armature reaction in the main pole shunt windings also | 

tends to maintain the flux, but in the auxiliary poles the | - 

e.mn.f. produced in the shant windings is in opposition 

to the e.m.f. produced in them by the collapse of the _ — TC 

series excitation. The majority of the series windings | 

are accordingly distributed on the main poles, only so} movement. A clamp m can be tightened against the 
many being wound on the auxiliary poles as are neces- stem by a nut q securing the stem after it has been 
sary to give the required falling characteristic to the | #justed by rotating a knurled collar r on the projecting 
machine. (Accepted June 26, 1942.) jend. The signalling apparatus ¢ is provided with three 


| feet u, which are arranged in a similar triangle to the 
FURNACE APPARATUS. 


legs 6b, c, and which rest on the hemispherical ends of 
545,137. Conveyor. John Thompson (Wolverhampton), | the stems j. The feet u are similar to those at the lower 
Limited aa Welveshameten ead G. P. Wilttems. of ends of the legs b,c. The front foot u is situated beneath 
Welveshaasgten (2 Figs.) ‘March 28. 1941.—The con- | #@4 near to the optical axis of the signalling apparatus, 
veyor is of the endless-belt type in which the belt passes 


while the two rear feet u are situated at the ends of a 
through a trough containing water and is used for 








(545748) 








| transverse member of the body of the apparatus, these 
| Tear feet being at some distance from the optical axis 
of the apparatus. For example, the vertical distance 
of the front foot from the optical axis is about 2 in., 
and that of each of the rear feet about 8 in. After the 
| ground supports d have been set on the site in the 
\ | required positions and held by spikes driven through 
| holes in the plates, the legs 6, c are placed in position 
| and then the signalling apparatus is placed on the legs. 
The extension stems j are then adjusted to align the 
signalling apparatus accurately with a distant position, 
such as an observation station. The construction is 
quenching and removing furnace ashes. The main | such that the delicate adjustment is not liable to be upset 
trough is of uniform channel section with a pair of | by the movements of the persons near the apparatus. 
end troughs 6 and 7 secured one at each end, the base When it is necessary to remove the apparatus and legs, 
of each end trough being inclined. The side walls of | this can be done without affecting the adjustment, and 
each end trough have ledges 8 supporting bearings for a | they can be replaced on the plates without re-adjustment. 
shaft carrying a pair of guide wheels 11 beneath which | (Accepted June 10, 1942.) 
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CENTRAL CONTROL FOR 
BOILERS. 
By J. W. Youna, A.M.L.Mech.E., A.I.E.E. 


In the manufacture of any commodity, the ideal 
condition for efficient production is the co-ordinated 
control of all contributory materials and services. 


Steam generation, which is a manufacturing process, | 


is no exception to this rule. Fuel, water, air and 
waste products have to be handled and appropriate 
ratios between them maintained. Much investiga- 
tion has been carried out on the inter-relation 
between the air, fuel and flue gas services in 
boiler plants, and analysis of the results obtained 


have disclosed the practicability of the adoption of 


a working compromise based on a common law of 
yariation in terms of load. This being the case, it 
is a logical procedure to operate these various 
services from a common control. A system with 
this end in view has accordingly been developed 
by Messrs. Metropolitan-Vickers Electrical Com- 
pany, Limited, Trafford Park, Manchester. It is a 
form of Ward-Leonard control and has been given 


l 
| the induced-draught fan, related to boiler-load per- 


circuit. This can be used for such ancillary services 


| centage and percentage power input to the system, 
is given in Fig. 5. With this arrangement, by simple 
| manipulation of the generator rheostat on the boiler- 


as the operation of soot blowers, air heaters and 
attemperators. As before explained, each motor 
field has an independent regulating rheostat, as 


| control board, in accordance with the fluctuations of 
the boiler load, it is possible to obtain a rapid 
| response of all the services in unison. In this way 
| improved operation of the auxiliaries and appreciable 
| savings in power are obtained. board, carries all the regulating devices normally 
This arrangement deals with the primary adjust-| used in the operation of the plant. The other, 
| ments demanded by variations in boiler output and | termed the direct-current switch cubicle, carries the 
| provides for the rapid variation of all motor speeds, | switches for transferring the control to another 
| in unison, in terms of load changes. There is, how- | boiler unit or for paralleling two motor-generator 
| ever, a second type of adjustment required in boiler | installations, together with links for disconnecting 
|operation. This is of a more permanent nature and | motors when testing, boiler cleaning, etc., and over- 
is concerned with the correction for such factors as | load relays and fuses. The distribution of apparatus 
changes in the quality of the fuel or in the condition | between the two boards is indicated in Fig. 6. The 
of the boiler. This secondary adjustment may | boiler-control board is illustrated in Figs. 7 and 8, 
involve modification to the mutual relations between | on page 462. It takes the form of a cubicle built 
the different services. It is provided for by arrang- | up from steel plate, all joints being ground flush. 
ing that each motor is separately excited from a| There are side covers, which are removable for easy 
fixed-voltage generator and has its own field rheostat. | access during erection and maintenance, and back 
The range of setting provided by this individual | doors for access during operation. All covers and 
setting control is indicated for each of the four | doors have asbestos packing and are forced down on 
services in Figs. 1 to 4, the hatched portions of the | to their seats by heavy bolts so that the cubicle is 


shown in Fig. 6. 

The apparatus indicated in this diagram of con- 
nections is mounted on two independent switch- 
boards. One of them, termed the boiler-control 











the name “ Unified Boiler Control.” diagrams showing the range available. 
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The designers of boilers and their ancillary 
apparatus, such as fans, provide information about 
their operating characteristics on which the elec- 
trical manufacturer is able to base the performances 
of the various drives which are required. This is 
illustrated by the set of curves reproduced in Fig. 1 
to 4, on this page, which show the relation between 
motor speeds and boiler loads for the induced- 


20 40 60 80 90 0 140 160 
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A typical diagram of connections of the whole 
system is reproduced in Fig. 6, on page 462. The 
motor-generator set, shown in the upper left-hand 
corner, consists of a 590-h.p. squirrel-cage motor a, 
directly coupled to the 430-kW main generator b, and 
to an overhung 10-kW exciter c. The shaft also 
carries a ventilating fan. The motor is connected | 
to the 3,000-volt auxiliary supply circuit through an 
draught fan, the forced-draught fan, the secondary- | oil circuit-breaker d. The ventilating fan provides 
air fan, and the stoker drive. The curves connect | clean and cool air for the operating motors and for 
percentage boiler load at maximum economic output | the motor-generator set in cases in which it is 
with percentage speed and output of the motors. | installed in the boiler house. As will be seen, the | 
The speeds of these services are proportional to | generator is connected through knife switches to | 
quantity and all are related to boiler output in the | "bus-bars from which the various motors are supplied 
same general manner. It is thus possible to regulate through links or fuses. The spare circuit in the lower 
them all from a single controller, compounding, or | left-hand corner of the diagram is intended for addi- 
other inherent regulation being introduced in the | tional services, such as ash disposal or coal supply. 
motors to follow as nearly as possible, the required | The open connection for the generator at the right- 
curves. Direct-current motors are used, all being | hand side of the upper part of the diagram leads to a 
supplied from a common generator. The voltage of | second boiler installation, so that, if necessary, the 
this machine, which is under the control of a field | control may be transferred to another boiler uhit. 
rheostat, regulates the speed of all the auxiliaries |The voltage of this main generator circuit may be 
together. | varied between zero and 500 volts. This provides 

The heaviest load is that due to the induced-|the speed control of the various motors. The 
draught fan and it is economical to use its curve as | exciter on the motor-generator set, which generates 
the basis of the generator voltage requirements, the | at 230 volts, supplies both the field of the main 
design of the remaining motors being such that| generator and those of the various motors. As 
with the voltage variation their speed characteristics | shown in Fig. 6, there are links in the motor-field 
approximate as closely as possible to the require- | circuits. The 230-volt *bus-bars shown above the 
ments of the auxiliaries. The horse-power curve of! exciter in the diagram connect to an auxiliary 
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atmospheric conditions; it may be placed in 
any connvenient position in the boiler house. A 
clean-air inlet duct is provided at the bottom of 
the cubicle and an extraction ventilator near the top, 
as indicated in Fig. 8. 

The control apparatus mounted on the panel of 
the cubicle consists of the control handle for starting 
and stopping the motor-generator set and the 
regulating handwheels of the main or secondary 
rheostats. The control handle, in the centre of the 
panel, is indicated in the upper left-hand corner in 
the diagram of connections, Fig. 6. The set is 
normally started and stopped by means of this 
handle, but it can only be started when the main 
load control is at the lowest position. The motor 
generator has emergency-stop buttons on the fan 
floor and on the direct-current cubicle. The stop 
on the dire t-current cubicle is indicated above the 
control handle in Fig. 6. A fan-floor stop is shown 
at the bottom left-hand corner of the diagram. The 
cperation of these stops sounds a horn and is indi- 
cated by lamps on the control board, the lamps 
showing which particular stop has been operated. 
These signal lamps are marked S L in Figs. 6 and 7 ; 
R and G in these illustrations indicate red and green 
lamps. The arrangement gives regenerative braking 
when reducing load. This is particularly useful when 
quick shutting down in an emergency is necessary, 
the momentum of the fans returning power to the 
alternating-current mains. The rising or falling 
load on the generator is indicated on a central-zero 
ammeter, which is shown above the control handle 
in Fig. 7. This enables the operator to keep adjust- 
ment within the generator capacity. Overloading 
resulting from raising or reducing the load too 
quickly operates the horn indicated in Fig. 6, and 
stops the motor-generator after a time delay. When 
the main switch of the motor-generator set opens, 
the correct relationships between the various fan 
and other loads is maintained and the boiler is 
closed down slowly, due to the disconnecting of the 
alternating-current regenerative braking, so that a 
fault can probably be rectified and the motor- 
generator set restarted before the fans stop or steam 
is lost. 

The normal control is carried out by means of the 
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central handwheel indicated in Fig. 7, which operates | 


the rheostat of the main generator and regulates its 
output voltage ; the rhcostat is shown at e, above 


the generator in Fig. 6. The convenience of being | 


able to control the operation of the whole of the 
boiler auxiliaries from this single handwheel will be 
manifest. The handwheels for the rheostats of the 
individual motors are arranged on each side of the 
central wheel. As already explained, these are only 
operated when it is necessary to meet changes in 
boiler conditions. The motor circuits all have 
ammeters and fault signal lamps, as shown in Fig. 7 
and as indicated below the motors in Fig. 6. The 
cubicle illustrated controls two 80-h.p. secondary-air 
motors, two 60-h.p. forced-draught motors, two 
3-h.p. stoker motors, and one 250-h.p. induced- 
draught motor. As will be seen, concentric hand- 
wheels are fitted for the control of the two motor 
services, the pair of rheostats in the cubicle being 
arranged one above the other, the lower being 
operated by a chain drive. In addition to the 
speed-controlling rheostats. the stoker motors have 
separate controllers, which are arranged for starting, 
‘stopping and reversing. Reversal is employed to 
close the fire in the event ot failure of the coal supply. 
The overload gear on these motors trips the starting 
controllers ; that on the other. motors, as already 
explained, opens the alternating-current circuit 
breaker. The overload current relays in the motor 
circuits are marked O C R in Fig. 6. The rectangu- 
lar frame at the top of the board represents boiler 
instruments. 

The direct-current cubicle is illustrated im Figs. 9 
and 10, on this page. It is a dust-preof steel struc- 
ture of similar type to the boiler-control board and 
may be located in the boiler house or in any con- 
venient position near the motor-generator set. As 
will be seen from Fig. 10, the panels carrying the 
operating handles, disconnecting links and fuses are 
set back from the front of the cubicle and are pro- 
tected by outer doors. As the apparatus in the 
cubicle is not used during the normal operation of the 
boiler control, the doors may be locked and un- 
authorised access prevented. The cubicle contains 
the switches for transferring the motor-generator to 
a second boiler unit, or for paralleling two installa- 
tions, together with the switches in the 230-volt 
circuits from the exciter; these various switches 
are indicated in Fig. 6. Motor generators are trans- 
ferred to other boilers when faults occur and, by 
paralleling, this can be done without interruption to 
boiler operation. The main switches have an 
auxiliary contact to transfer the tripping circuit 
when transferring the motor generator; this is 
indicated in Fig. 6. The right-hand panel carries 
links for disconnecting the motors for testing, 
balancing the fans, boiler cleaning, etc. Earth- 
test switches and indicating lamps for the generator 
and exciter are also fitted. Other items are the field 
rheostat for the exciter, a handle for the remote 
control of the generator rheostat on the control 
hoard, and spare sets of switches and fuses for the 
small auxiliary motor circuits which have been 
referred to previously. The instruments shown at 
the top of the right-hand panel are the over-current 
relays. The service in each case is indicated. 





COLD ROLLING MILL IN AUSTRALIAN STEELWORKS .— | 
A cold strip-rolling mill has recently been installed at 
the Newcastle Steelworks of the Broken Hill Proprietary | 
Company, Limited, New South Wales. It is capable of | 
producing strip measuring from j in. to 12 in. in width in 
any gauge from 0-187 in. down to 0-010 in. 


THE CORRONISING PROcESS.—A description of the 
“ corronising "’ process was recently given by Mr. R. | 
Rimbach in a contribution presented to the American 
Electroplaters’ Society. Briefly, the process consists in 
electrodepositing thin successive layers of nickel ont} 
zine on ferrous and non-ferrous articles and then anneal- | 
ing them for several hours at 360 deg. C., to bring about 
diffusion between the two layers of deposited metals. | 
It is usually found that the inner surface of the combined | 
deposit remains as pure nickel and that, above this, are | 
superimposed various zinc-nickel alloys. It is claimed | 
that Corronised iron wire and sheet withstands ordinary | 
atmospheric corrosion quite as well as, if not better than, 
galvanised metal, and that the coating is uniform in 
thickness, adherent, smooth and ductile. It is stated, 
moreover, that the process results in the saving of over 
87 per cent. of the zinc usually consumed in the galvanis- 
ing process. 


| 
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THE INSTITUTION OF 
MECHANICAL ENGINEERS. 
(Coneluded from page 454.) 
\\e conclude below our report of the discussion 
he papers on “Caustic Embrittlement,” by 


on 


Me-srs. E. W. Colbeck, 8. H. Smith, and L. Powell, 
and on “Corrosion of Boiler Tubes,’’ by Mr. T. 
Henry Turner, read before the Institution of 
Mechanical Engineers on Friday, November 20. 





Mr. A. J. H. Fitt said that caustic embrittlement 
was generally accepted as being intercrystalline, 
but Mr. Colbeck and his co-authors said that certain 
experiments had shown that, where corrosion 
fatigue caused failure, the cracks were trans- 
crystalline ; could they explain why this occurred ? 
He was inclined to think that, in certain cases, 
they might have caustic fatigue as well as corrosion 
fatigue. Pieces sometimes dropped out from the 
fixed cast-iron nozzles of steam turbines, and from 
fixed plates, although the material was perfectly 
good. Was it not probable that the plates failed by 
embrittlement, and the nozzles by caustic corrosion ? 
He could not understand why the authors used a 
bright-drawn mild steel in their tests ; using such a 
material went half-way to causing the troubles. 

Mr. E. W. Colbeck, discussing Mr. Turner’s 
paper, agreed with him that the quality of steel 
was rarely responsible for its failure, but thought 
that mishandling might be a contributory factor. 
A number of tubes from locomotives on the Belgian 
State Railways had become perforated ; the water | 
contained a considerable amount of magnesium. | 
The tubes were reduced in section, for entry into 
the tube plate, by heating in a blacksmith’s fire 
and swaging down. Severe pitting and grooving, or 
necking, was found in service, and it was thought 
that the lack of temperature control in swaging 
had assisted in this development. On the British 
railways, he understood, the reduction in diameter 
of tube ends was carried out cold, so that no mill- 
scale was hammered into the tubes. Trials on the 
Belgian railways had shown that the corrosion was 
eliminated by correct water treatment. 

Mr. P. Hamer, speaking as a chemist, supported | 
Mr. Turner's plea for standardisation of tests and 
units, and his call for simple chemical tests. The 
methods now employed in industry for testing feed | 
water were as simple as they could be made, but, | 
unfortunately, some substances were not amenable | 
to estimation except by laboratory apparatus. He} 
hoped that the subject would be studied by the 
B.S.1. Committee, but held out no expectation that | 
the tests would all be simple. 

Dr. J. W. Jenkin said that Mr. Turner had rightly 
stressed the danger of breaks in millscale and the 
importance of removing the scale. This recom- 
mendation was most welcome, because tube makers 
had the impression that British railways were less 
progressive in this respect than some railways 
overseas. The basis for this impression was that 
one firm had been supplying scale-free tubes for 
28 years, and the steel used contained } per cent. 
of copper, as Mr. Turner now recommended. Other 
makers used steel with the same percentage of 
copper, but without removing the scale. He thought 
that the scale removal more than outweighed the 
value of the copper addition, which was not worth 
while unless the scale were removed. The value of 
shot-blasting, from the viewpoint of putting a com- 
pressive stress on the tube, could only apply to the 
main length of the tube and not to the expanded 
ends. Mr. Turner preferred killed steel; so did 
the tube manufacturer. There was no evidence 
to show that there was any difference between 
coarse grain and fine grain in service. Table V of 
the paper was a handy summary of the way in 
which metals cracked under the influence of corro- 
sion, but he thought that the transverse parallel 
cracks on the outside of water tubes might be due 
to high-temperature corrosion fatigue. 

Mr. R. J. Glinn referred to Mr. Turner’s statement 
that, if boiler plates, after bending and drilling, 
were heavily shot-blasted, especially round drilled 
holes, little would be heard about caustic or other 
cracking, and asked if that could be substantiated. 
He had examined cases of caustic embrittlement in 














water-tube boiler drums over a number of years’ 
and could say that, in every case, the sulphate 
alkalinity ratios laid down as recommendations 
from the original A.S.M.E. tests had not been 
maintained. It was difficult to understand Mr. 
Turner’s statement in Table V that high sulphate 
hindered, but nitrate helped, the action of inhibitors. 
In dealing with the chemicals required, Mr. Turner 
referred to sodium carbonate, etc.; presumably 
that was in connection with locomotive boilers, as, 
where superheaters were fitted, the possibility 
of CO, being given off by hydrolys’s of the car- 
bonate should be avoided. 

Mr. W. B. Shannon described some experiments 
on the effect of pickling hot-drawn tubes in the 
standard Admiralty mixture. Twelve tubes 9 ft. 
long were tested, the ends of six being plugged and 
the other six left open. After pickling, the tubes 
were weighed and it was found that those which were 
pickled’ only on the outside showed the greatest 
loss of weight, because of the difficulty of removing 
the product of corrosion from the bores of the open 
tubes. He referred also to the effect of boiler 
painting, and to the corrosion that took place at 
gaps in the paint, as well-known makers had assured 
him that, if two coats of their paint were properly 
applied, bare patches would not corrode any more 
than they would if the surface had been left un- 
coated. On solid-drawn drums, which were sub- 
jected to several heat-treatments, there were 
sometimes layers of scale which were very difficult 
to remove. The practice was to leave them for a 
period not exceeding six months, so that the drums 
were weathered before any coating was applied. 

Mr. J. S. Hancock said that the London Midland 
and Scottish Railway, during the past 12 years, 
had run their locomotives in England on hard 
scale-forming waters (mainly in the south) and soft 
corroding waters which occurred in Lancashire and 
Yorkshire. About 1932, softening plants were put 
down and for five years they operated with hard 
waters softened 5 deg. to 10 deg., which they called 
partial softening. During the past four years, they 
had operated the plants to their full softening 
capacity, though the whole system was not yet 
100 per cent. softened. In Scotland, the waters 
were practically all soft. Though they had been 
remarkably free from trouble, the tubes were not 
entirely free from scale or from corrosion. From 
this experience it was concluded that the physical 
and chemical characteristics of tubes were relatively 
unimportant compared with the chemical composi- 
tion of the feed water. Experiments had been 
made, in two districts noted for boiler-tube corro- 
sion, with polished tubes, close-annealed tubes, 
tubes containing copper, and pickled tubes; but 
the results were not at all satisfactory, and showed 
no difference from the standard steel tube. He 
had had experience of the various types of corrosion 
mentioned by Mr. Turner, and of the necking 
referred to by Mr. Colbeck. It was most noticeable 
that the necking occurred only on tubes which had 
been reduced or swaged down, which certainly 
pointed to some factor other than boiler water. 
He had come to the conclusion that corrosion was 
really the result of oxygen attack, and was accel- 
erated by the presence of sodium salts. 

Mr. G. L. Ritchie expressed the regret of Dr. 8. F. 
Dorey (Chief Engineer Surveyor, Lloyd’s Register) 
that he was unable to be present, and said that the 
chief trouble with the tubes of marine boilers was 
not corrosion or necking, or pin-holing—though 
all these were found—but the accumulations of scale 
on tube plates, which gave rise to pores and conse- 
quent leakage. The excessive scale was largely 
due to war-time exigencies; there was no time to 
clean the boilers. With regard to caustic embrittle- 
ment, he observed that, in Table II, all the speci- 
mens except one were described as showing no signs 
of cracking after periods varying from one day to 
17 days; he would like to know whether the 
magnetic crack detector was used in deciding 
whether there was cracking or not. He noticed 
that specimen No. 1 was examined under the 
microscope. (Mr. Colbeck : All the specimens were 
examined microscopically in great detail.) It might 
be that the failure to produce caustic cracking of 
any consistency was due to the laboratory condi- 


tions. About seven years ago, Lloyd’s Register 
had encountered a dangerous case of cracking in 
a boiler shell; and, since that time, other cases 
had occurred, all having been found in boilers in 
which either renewals or extensive repairs had been 
carried out. In a recent case, the boilers had been 
working only 88 days after they were built; and, 
although the vessel was one of a large fleet, in 
which the feed-water treatment was the same for 
all the ships, this was the first case the owners had 
met with. The firebox seams were attacked, and one 
boiler showed a slight attack on the shell. Usually, 
the preliminary symptom was a broken rivet. 

Mr. W. Newton Booth said that he had given a 
great deal of attention to the composition and 
treatment of feed water. As far as possible, concen- 
trations of magnesium and sodium chloride were 
eliminated, the alkalinities were kept under strict 
control, and the pH value was particularly watched. 
Since this study was made, corrosion had ceased to 
be a difficulty. Mr. S. B. Jackson remarked that 
Mr. Turner had made some rather conflicting state- 
ments regarding the base-exchange method of water 
treatment and had said that it caused much corro- 
sion unless carefully controlled and coupled with 
additions of caustic soda and tannin. He asked on 
what experience that statement was based, as he 
understood that no British railway used the base- 
exchange process. 

Mr. W. P. Rees suggested that the authors of the 
paper on caustic cracking had set themselves a 
very difficult task. Difficulty had been found when 
similar work was undertaken at the National 
Physical Laboratory. The subject was one of stress 
corrosion. This had been studied in other metals, 
and was well known in brass and aluminiuni alloys. 
One of the very important points was that the 
corroding agent was usually highly specific, and 
might need*to be present only in very small concen- 
trations ; it was not surprising, therefore, that the 
authors had found it difficult to reproduce the 
results obtained in America, even though they used 
the same type of apparatus. Stress corrosion was 
not usually met with in steels, except in the case 
of caustic cracking and the so-called ** weld decay ”’ 
of stainless steels; but it could and did occur in 
mild steels under conditions other than caustic 
cracking. It occurred under the action of com- 
pressed coal gas, though this again was difficult to 
reproduce in a laboratory. 

Mr. S. Stevens, referring to Mr. Colbeck’s paper, 
confirmed Mr. Glinn’s experience that caustic 
embrittlement occurred when the boiler water 
conditions were on the wrong side of the ratio of two 
of sodium sulphate to one of caustic soda. In 
Mr. Turner’s paper, he noticed that the permanent 
hardness of soft water, and of hard water when 
softened, was given as 2 gr. per gallon, and asked 
if this was a typographical error; only .on rare 
occasions was permanent hardness allowed to remain 
in water treated by the lime-soda process. Mr. 
Turner recommended that, to prevent corrosion, 
the feed water should be alkaline ; he (Mr. Stevens) 
suggested that the term “ alkaline ’’ needed ampli- 
fication, as it might refer to either bicarbonates or 
hydroxides. Major W. Gregson, in closing the 
discussion, said that Mr. Turner had omitted one of 
the chief causes of collapsed tubes, namely, oil in 
the feed. There had been cases of wastage of tubes 
at sea, also, which could not be traced definitely to 
scale, oil or any other known cause. His own belief 
was that it was due to electrical leakage. 

Mr. Turner, in reply, referred to the criticism of 
his remarks in the paper regarding the base-exchange 
process. His information came from South America, 
where, he was informed, there had been so much 
trouble with water treated by this process that 
caustic soda and tannin had to be added to get 
good results. United States literature showed that 
there the base-exchange plants, put in for economic 
reasons, because they were cheap, were being 
removed, and lime-soda plants substituted. His 
analysis was based on a calculation designed to show 
whether the water treatment would pay or not; 
therefore, he included a couple of grains of per- 
manent hardness, while hoping that it would never 
be present. The Great Northern main line was 








operated regularly with zero hardness in the boilers. 
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THE ENGINE OVERHAUL FACTORY 
OF THE BRITISH OVERSEAS 
AIRWAYS CORPORATION. 


For many years, the British Overseas Airways | 
Corporation have maintained a highly specialised | 
organisation for the periodical overhaul of aero-engines | 


and, inevitably, war conditions made it essential that 
the knowledge and individual skill acquired in operating 
it, and especially the capacity for team work thus 
developed by long experience, should not be lost by 
dispersal of its expert personnel, even though the normal 


functions of the Corporation were largely in abeyance. | 


When, therefore, it passed under the control of the 
Ministry of Aircraft Production, steps were taken to 
make use of this skill and experience by expanding 
and adapting the organisation for the overhaul of 
aero-engines for the Royal Air Force. By courtesy of 
the Corporation and of the Ministry of Aircraft Pro- 
duction, we were enabled recently to inspect the 
greatly extended factory, now transferred to a site in 
South Wales, and to study in detail the work of recon- 
ditioning engines that have completed their allotted 
periods of flying service, and of salving those which, as 
a result of accidents or enemy action, have been 
rendered unserviceable. 

Before dealing with the processes of overhaul and 
salvage, however, something should be said about the 
establishment of the factory itself, which represents 


a considerable feat of organisation and of speed in| 


execution. The decision to transfer the entire plant 
from Croydon to its present situation was taken in 


the early part of 1940 and a survey of the proposed | 
site was carried out between June 16 and 18 in that | have saved the rest of the unit from serious injury. A | 
The work of removal began on June 20, and | certain proportion of the engines, of course, cannot | 


year. 


CORROSION OF BOILER TUBEs*. 
By T. Henry Torner, M.Sc. 
(Continued from page 456.) 
Tue very variable microstructure which is f 
seems to be related to the procedure adopted by ihe 


| Hercules engine, the design of which necessitates 
|assembling the connecting rods in the crankcase, 
| whereas, in the Pegasus engine, the group of rods can 
be inserted in the crankcase at a later stage. From 
the sub-assembly shop, the several groups or compo- 
nents pass on to the erecting shop, whence, after a 
further general inspection, they are transported by | tube maker during the final annealing process. ‘je 
road, mounted on wooden cradles, to the test-house. | final grain size and form of the carbon depend wu: or 
On test, the engines receive any final adjustments | the temperature to which the tubes are heated and 
that may be required and, when passed by the resident | time during which they undergo the annealing pro 
A.L.D. staff, are taken to the adjacent dispatch shop, | Besides variation in grain size, the following typ 
where they are stored pending the receipt of delivery | structure have been found: (1) ferrite grains 
instructions, evenly distributed lamellar pearlite; (2) large fer 
The reasons for keeping the salvage department | grains surrounded by cellular pearlite; (3) fer 
separate from the overhaul section, if not already | grains interspersed with small particles of sphervi 
sufficiently obvious, are readily appreciated at the | cementite. There is usually very little differ 
first sight of the dump on which the damaged engines | between the microstructures of longitudinal 
are deposited on receipt. Two views of this dump are | transverse sections. In no case has the steel be 
reproduced in Figs. 1 and 2, on page 470. Apart/ found to contain abnormal amounts of non-metal 
| from damage caused by crash landings and the effects inclusions. If especial decarburisation of the out 
of enemy shells and bullets, many of the engines surface is seldom observed, that is because the carlx 
have suffered severe fire damage before and after! content of the steel is so low. The exterior surfaces a 
|landing ; in some cases, to such an extent that/| virtually of carbon-free iron. Since the MS. of th 
|the normal methods of dismantling are out of the| paper was written, a batch of new tubes failed | 
question, and cylinders and other parts must be cut | longitudinal splitting and were found to be seamed wit 
|away with oxy-acetylene burners, as shown in Fig. | slag before they went into service. As the tubes cam: 
3, on page 470. In many instances, however, the | 
damage is more spectacular than serious, broken and | 
| bent cylinder cooling fins being particularly common | 
but, quite frequently, being capable of repair by 
straightening or cutting away the damaged parts. | 
Bent propeller shafts are not uncommon, but these | 
| again, in yielding to the impact of a crash landing, may | 


| 
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was completed on June 26 so far as the actual transport | be rebuilt, but there are always some parts which can | 


of material was concerned. The main buildings were | be salved and returned to the stores for subsequent | 
| 


already in existence ; but there were no facilities for issue as spares. This department of the works com- 





testing, and a test-house had to be built—at some 
distance from the works, in order to avoid annoyance | 
by the noise of engines running with open exhausts for | 
long periods. In spite of this handicap (and the inci- | 
dental detail that a water diviner had to be called in 


menced operations in November, 1940, since when some | 
2,500 kinds of spare parts have been recovered. The 
economic justification of its work has been amply | 
demonstrated and, in fact, the salvage department 
more than pays its way, quite apart from its value to 


Brinel Hardness Numba~ 


to locate a water supply at the test-house site) delivery | the rest of the organisation as a training section in| 
of overhauled engines to the Royal Air Force began in| which new and unskilled labour can be made familiar | 
July, 1940, the first engine to leave the new test-house | with the construction of the different types of engine | 7 
being delivered on July 26—exactly one month after} by the practical experience of dismantling them. It 
the removal from Croydon was completed. Since that | was stated, on the occasion of our visit, that the cost of | | 
date, the establishment has expanded considerably, the | running the salvage department for a full year was| po | ne ae ay Sesiaila omen 
staff having increased nearly sevenfold and the average | recently compared with the cost price of the total of | 100 | 200 300 400 500-600 
rate of engine output no less than elevenfold. No | 35 main items recovered, these components being those | Ageing Temperature ...Deg.( 

women were employed when the move was made to| which were in constant demand, and it was found that | ; J 

South Wales, nor for about a year afterwards. Now,|the financial saving amounted to approximately | from a maker of high repute, it would seem that war- 
however, some 38 per cent. of the employees are | 120,000/. time conditions may be responsible for this most 
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women, many being engaged on inspection work, light | 
machining operations and assembly, as well as on the 
less skilled but more arduous preliminary tasks of 
dismantling and cleaning the engine components as 
they are received in the factory. 


We are indebted to Mr. G. A. Hummerstone, the 


unwelcome abnormality. 


superintendent, and to his assistants, Mr. A. E. Drage | _ In 57 cases, the author has tested the McQuaid-Ehn 
and Mr. H. A. G. Titmuss, for their explanation of the | inherent grain size and found that it varied from | 
work carried on at the factory, the operations of which | (largest) to 8 (smallest) on the A.S.T.M. scale. There 
represent an appreciable addition to the reserves of | *Ppears to have been no attempt by the tube makers 


The engines with which the factory is concerned are | engines available for the service of the Royal Air Force. 
all of air-cooled types, principally the various models | 
of the Bristol Hercules and Pegasus types, though the | 
Perseus and other engines are also handled in smaller) se: -,pnestve Tapes IN [NDUSTRY.—A self-adhesive | 
numbers. Those which are sent in for routine overhaul, | tape which can be attached firmly, even to smooth | 
or for examination in case of possible, but not certain, surfaces, by pressure only is now available for industrial | 
damage due to forced landings, etc., pass through &/ use. One type is made of clear cellulose, and is proving | 
similar séquence of processes, the engines which are | useful for attaching identification, instruction or rejec- | 
severely damaged being dealt with in the separate | tion labels as indicated by inspectors, storekeepers and | 
salvage department, to which further reference will be | others, by placing a piece of the tape over them. The 
made. As each engine received for a full overhaul iS | functions of the various leads in electrical connections | 
stripped down to its separate components, it loses | can similarly be rapidly differentiated, and the tape can | 
completely its identity as a unit, continuing to exist | aiso be used for insulating. It can be employed also to | 
merely as a card on the wall indicator in the planning | oid small loose parts temporarily in place and for making | 
and statistics office; where the routing of the parts | airtight seals. Another variety of the tape is of cloth, | 
through the works and the withdrawal of necessary | and both this and the cellulose type are available in a| 
replacements from the stores are co-ordinated so that. | number of widths and colours. They are distributed 
eventually, the requisite quantities of components will by Messrs. Industrial Tapes, Limited, 52, Margaret- 
flow smoothly into and through the assembly shops, to | street. London, W.1. 
emerge as new engines. A Hercules engine in pro- 
cess of stripping is shown in Fig. 4, on page 470. 





| 


to control inherent grain size, but there is no evidence 
to show that a steel with a fine inherent grain size gives 
better or worse results in service than one with a coarse 
inherent grain. On the basis of tests made both on 
the outer surface and on cross- and longitudinal sections 
with a “* Hardometer,” using a 30-kg. load and a I-mm. 
ball, the Brinell hardness of boiler tubes was found to 
vary little. This is to be expected, as they are made 
from very low-carbon steel and are thoroughly annealed 
after any cold-drawing operations. The average 
Brinell hardness number was 117; the highest was 
130 and the lowest 95. 

The author has found that the end of the tube which 
is expanded into the firebox tubeplate is much harder 
than the rest of the tube, and Brinell readings up to 
196 have been recorded. Experiments showed that 
this hardening was the results of (1) the cold-work 
effect of the expanding process, and (2) ageing. The 
Brinell numbers obtained were : for normal tubes, 124 ; 
after expanding, 160; after expanding and ageing at 


| 200 deg. C., 179. The results of these experiments sug- 





The process of cleaning proceeds concurrently with 
the dismantling, degreasing tanks and paraffin washing 
both being used as may be necessary. All parts are 
inspected and those which are fit for immediate re-use | 
are passed to the stores, those needing, for example, 
new bushes, bearings, studs, etc., being dispatched to 
the overhaul shop. Where only a partial reconditioning | 
is called for, the required replacements are noted by 
the planning office and obtained from the stores, no | 
distinction being made in the stores between new and | 
used parts (since all have passed the same inspection) 
unless the part is one subject to such stresses that a 
definite time-limit must be set to the length of its | 
service. 
building as inspection, but separate shops are provided 


for magnetos and carburettors, the latter department | did good work as a member of the Exhibition Committees, 
being equipped with apparatus for jet calibration and | and the Tariff Committee, and served for some time on the 
for the testing of complete carburettors. 

The rebuilt engine begins to take shape in the sub- 
assembly shop ; 





| road, London, E.1. 


Cylinder overhaul is carried on in the same | of the Machine Tool Trades Association for more than 


Controller General. Mr. Purdy was also a director of the 
more noticeably in the case of the | E.N.V. Engineering Company, Limited, Willesden. 


death of Mr. Hugh Purdy, which occurred, after a short | 84 that the temperature of the tube end does not 
Sineen, os Gecsssbar 2 06h beens.in Posten, Gain normally exceed 200 deg. C. in service. The accompany - 
Mr. Purdy, who was 66 years of age, was a director of | he graph a ot Sm eae and ageing affect the 
Messrs. Buck and Hickman, Limited, 2-6, Whitechapel- | "&"dness of boiler tube steel. Regarding work-harden- 

He served his apprenticeship with | 8 capacity, Herbert pendulum hardness tests on the 
the Pratt and Whitney Company, of Hartford, Con- surface and re eeees- and longitudinal sections showed 
necticut, U.S.A., and had been connected with Messrs. no wide variation. The gf initial hardness was 
Buck and Hickman for upwards of 40 years. He was 16 and the induced hardness, 23 the highest and lowest 
one of the pioneers in the introduction of American figures obtained were 19 and a and 13 and 20-5, 
precision machine tools into this country and the Con- respectively. For ‘ comparsan, medium-manganese 
tinent, and did much to foster co-operation between steel rails have an initial hardness of 24 and on work 
machine-tool manufacturers in Great Britain and the hardening this num ber may increase up to 35. The 
United States. Mr. Purdy was a member of the Council = for ordinary boiler plate are 18 and 24, suapuo- 
He| , Flue tubes are usually swaged down for a length of 
about | ft. at the firebox end, the portion bearing in the 
tubeplate being threaded and screwed into the copper 
firebox plate. The end is then expanded by a portable 


* Paper read before the Institution of Mechanical 
Engineers, on Friday, November 20, 1942. A bridged. 


10 years and served on the executive for 8 years, 


Advisory Panel on Imported Machine Tools to the 
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wer-operated roller tool and finally beaded over. 


| 
The | surprisingly severe pitting of new tubes in several cases. by adopting welding, the designer has a freer hand, 


tube diameter is usually increased by a small amount | An endeavour is now being made to develop test proce- | because he is not bound by the limitations of riveted 
st the smokebox end to facilitate insertion and removal. | dure as regards its corrosive characteristics by Com- | connections. To meet factor (1), he should adopt the 
For the same reason the diameter or each small tube is | mittee D-19 of the American Society for Testing | widest frame spacing that available sectional material 
slightly increased for a short distance at the smokebox | Materials. Under the heading “ Water for Industrial | will permit, keep the double-bottom structure as open 


end. To secure the ordinary tubes in the firebox tube- 
plate, the holes are drilled and reamered out to a taper 
which corresponds with that generated by the expand- 

tool. At the smokebox end, expanding alone is 
sufficient to secure the tube and the tubes are not 
beaied over. American engineers frequently resort to 
welding, the tubes being fitted with copper ferrules and 
beaded initially, Although no welded tubes are used 
in this country to-day for locomotive boilers, resistance- 
welded tubes are commonly used in locomotive boilers 
in the United States. 

Boiler feed-water analysis figures vary trom those of 
distilled water, used in modern high-pressure water- 
tube boilers, to sea-water used in less modern marine 
boilers. Locomotive feed waters in Great Britain 
mostly come within the range of analyses given in 
Table III, herewith, which are also typical of most 


engineering material. 


tilled water in the presence of air dissolves steel in the 
cold without the need for any added chemicals or heat. 
(3) All natural feed waters contain salts and gases, and 
act as electrolytes. . (4) 
come in contact in such electrolytes, electric current 
may be produced and may cause the steel to pass to the 
corrosion product. This happens, for example, where 
(a) an oxide bloom is broken and steel is exposed ; 
(6) annealed and cold-worked steel meet; (c) a steel 
tube or stay meets a copper plate ; (d) steel is exposed 
through breaks in the deposited boiler scale ; (e) copper 





TABLE III.—ANALYSEs OF LOCOMOTIVE FEED WATERS. 


























| | | 
| | Se Sc 

North Midlands.* London.t | South-East Midlands.t | Leeds.§ | — . — 

| | . | . 

| | | | 
Raw Softened, Raw, Softened, Raw, Softened, Raw, Raw, Raw, 
g-p-2 g.p-2 | g-p-e. g-p-g. gpg. | gpg. BP | &-P8. g-p-4. 
| 
mapa | -_. a : 

Total dissolved solids . .| 66 | 54 26 12 | 35 22 7-5 12-0 | 1-5 

pH value ont 7-1 | ll 7°5 9°5 76 «| il 6-8 6-5 | 6-7 

Temporary hardness 17 14 | 26 17 Ts. 1 1-4 | O-1 

Permanent hardness 15 2 5 | 0-1 2 2-7 | 0- 

fotal hardness 32 2 19 j 2-7 17 | 3 3 4-1 0-5 

Seale, Ib. per 1,000 gal 3-84 | 0-29 2°83 | 0-38 2-34 0-35 0-68 0-69 0-07 
£ £ £ £ £ £ 
Damage’! to boilers per 97 11 40 3 16 3 Damage with these naturally soft 
million gallons used | | } | waters is due to corrosion 
| rather than scale. 
| 
The above figures are expressed as grains per Imperial gallon (g.p.g.), i.e., parts per 70,000. 


* High permanent hardness waters requiring softening with lime, soda, and sodium aluminate. 
+ Chalky waters are treated by softening with lime, soda, sodium aluminate, and copperas. 


t Chalky waters with no permanent hardness and excess COo, softened with lime and copperas. 
§ Naturally soft but corrosive waters. 
| Indicated on amoney basis by means of an agreed formula based on the scale and sludge-forming salts present in the waters. 


stationary boiler practice. It was found, in a large | dissolved from plate or stays or bronze components is 
series of tests between 1932 and 1934, that both raw | precipitated on bare steel; (f) hot and cold steel 
and softened waters tended to have approximately the | meet ; and (g) where bare steel is exposed at gaps in a 
same dissolved-oxygen content after they had been | boiler paint coating. 

exposed for some time in the normal storage tanks. Of | (To be continued.) 

121 locomotive feed-water supplies (as received, not | ‘ 
softened) analysed at Doncaster for dissolved oxygen 
during that period, the figures obtained, in millilitres | 
of oxygen per litre, were: highest, 7-9; lowest (exclud-| DEVELOPMENTS IN WELDED SHIP 
ing three freak results), 5-2; average, 6-6. The three | CONSTRUCTION.* 


figures referred to as freaks were 0-35, 1-4, and 3-8. | 
The average (6-6 millilitres per litre) is the same as E. | By J. L. Apa™. 
(Concluded from page 426.) 





Frankland reported in his book on water analysis.* | 
He then gave rain water as 6-37 millilitres per litre. | 
Mountain and loch waters gave results above the | 
average, and a deep chalk well gave a freak low figure} No one of the particular practices indicated previously 
of 0-28 millilitre per litre. Greater attention has been | can be said to be the most efficient or economical; choice 
paid to the pH value and this is nowadays regarded | of system must obviously be governed by circumstances 
as one of the most interesting features in the analyses. | and labour conditions in the individual yards. It is 
The same 121 feed waters gave the following results : | difficult to make comparisons between yards even in 
highest, 7-6; lowest, 5-1; average, 7-3. | the same country, and especially so at present ; in the 
The number of hours in service and the length of | United States and Canada there is only one aim— 
continuous steaming between inspections, washout, or| production and still more production—and, quite 
water change, depends both on the type and pressure | rightly, no question of economy is allowed to interfere 
of the boiler and on the characteristic differenees in feed | with this. It follows, therefore, that production per 
waters. High concentrations of salts cause foaming. | berth may be very high without giving a true guide to 
Wet steam carries over both soluble soda salts and | economic efficiency; a comparison made on a basis 
sludge, as well as hard scale-forming calcium and|of tons of steel handled per man may give a very 
magnesium salts. Ten years ago, the author evolved | different picture. On the latter basis, the evidence 
a formula on the basis of actual repair costs to boilers | indicates that preconstruction in moderate-sized units 
in three areas having good, medium, and bad waters, | gives better results than preconstruction in very large 
respectively. According to this formula, 1 ton of | or very small units; but that, with a properly designed 
temporary hardness in the water actually evaporated | structure, relatively small units such as 5 tons will give 
costs 15l., and 1 ton of permanent hardness 85/., in | good results. 
damage to boilers. These figures have served to grade Factors influencing the economy of welded construc- 
hundreds of feed waters and have shown, in conjunction | tion are: (1) The reduction that can be effected by 
with the water used per annum, whether chemical treat- | proper design in the number of individual parts to be 
ment should be profitable. handled and joined and in the amount of welding to be 
As a general rule, all natural waters contain about the | done in enclosed spaces; (2) the limit to which pre- 
same amount of dissolved oxygen as rain water, that | construction can usefully be carried, without undue 
is, approximately the theoretical oxygen saturation | transport of material or delay in flow of units, in order 
figure, allowing for slight variations in temperature, | that there will be a minimum of overhead, vertical- 
peaty matter, and salt content of the water. Chlorides | horizontal, and vertical welding; (3) the degree to 
and nitrates are found in high percentages in most | which welding facilities are available on the berths ; 
Eastern Counties fenland supplies. Many of the Mid- | and (4) the facilities available for the preparation of 
lands waters are high in both calcium and magnesium | individual members and preconstructed units with 
carbonates. The Scottish waters are generally ideal| such accuracy that fitting difficulties will be at a 
for low-pressure boilers, but these and other moorland | minimum and the minimum amount of weld metal will 
waters almost free from scale-forming salts have caused | be used. Reference has been made to the fact that, 








* Water Analysis for Sanitary Purposes, with Hinte| * Paper read at a meeting of the Institution of En- 
for the Interpretation of Results. By E. Frankland. Lon- | gineers and Shipbuilders in Scotland, held in Glasgow, 
don: Gurney and Jackson (1890). |}on November 17, 1942. Abridged. 





Uses,” this committee has been studying water as an | 4s 


Where dissimilar materials | 


possible, and eliminate shell connections at stringers, 


etc.; as this will also mean thicker shell and decks, 


Boiler components may be corroded for any of the there will be less distortion from fillet weld attachments 
following reasons. (1) A new boiler tube is rapidly | of stiffening members, etc. I : 
pitted by corrosion at breaks in the oxide scale, even | attachments of stiffener and girder webs to plating are 
in pure distilled water, in the presence of air. (2) Dis- | larger than is necessary. Stiffeners welded on plating 


In most shipyards, fillet 


stand up to load, shock and vibration, and will buckle 
or collapse without disturbance of the web attachment ; 
whereas, with stiffeners riveted to plating, the attach- 
ment frequently leaks long before the collapse of the 
member. 

Factors (2) and (3) are dependent on yard equipment, 
transport and lifting capacity ; factor (4) depends on 
the planing, burning and drilling facilities, and in this 
connection modern portable burning plant is especially 
important. In considering factors (2), (3) and (4), the 
distance which every plate and bar must traverse from 
the stockyard to its final position in the ship must be 

taken into account. Usually a compromise is necessary 
| between an arrangement in which the material is 
‘‘ worked ” by an extensive use of portable tools on the 
| direct route to the skids, which are themselves en route 
to the berth, and an arrangement in which the material 
is transported many additional furlongs—first to sta- 
tionary tools and then to skids some distance out of 
| the direct line. 

The size and type of preconstructed unit has a direct 
bearing on the area and arrangement of skids, but the 
more area under cover the better. The variety in 
types of skids or platforms is almost infinite; frame- 
bending blocks are probably best. If built-up skids 
are provided, their foundations should be ample to 
take the load and the supports well “ anchored” to 
prevent distortion of the surface. A very effective skid 
is formed by cross-braced I or channel members spaced 
2 ft. 6 in. in both directions, constructed so as to have a 
flat surface ; this can be used either with or without 
portable rails on top. Provision of proper loading and 
tying arrangements designed for the job, instead of the 
improvised arrangements so frequently found in ship- 
yards, is a great help. 

Frame spacing should not be less than 36 in. and 
might be wider if sectional material is available and 
can be worked. Side frames may be joggled or, if 
joggling facilities are not available, the shell e8 
may be burned off in way of inner strakes and the webs 
welded to the shell at these strakes; alternatively, 
frames may be of suitable sections and welded direct to 
the shell. Given the necessary facilities, this arrange- 
ment is particularly desirable in way of deep tanks 
andin the panting areas. If welded frames are adopted, 
the wide spacing might extend from peak bulkhead to 
peak bulkhead, with an appropriate increase in shell 
thickness. Inner bottom Plating and all connections 
should be welded. Longitudinal stiffening not only 
gives good value for the weight of material used but also 
gives the maximum freedom for working inside the tank, 
and can be arranged so that any desired size of unit 
can be adopted without change of design. If longi- 
tudinal stiffening is adopted, the stiffeners should be of 
the same length as the plates and welded to them before 
erection ; these may either be dropped into place as 
small units, or pre-assembled on the skids. 

Where floors are welded and properly stiffened, they 
may be widely spaced without fear of the trouble at 
their tank top and shell connections that might be 
expected in a riveted structure, in which the shell and 
tank-top connections of floors so widely spaced should 
be double riveted. Without considering the difference 
of opinion as to the service merits of a horizontal margin 
plate as compared with a dropped margin, the horizontal 
margin has certain advantages from a constructional 
point of view; each bracket and floor stands normal 
to the surface of the margin plate and the margin cutting 
line is in one plane and so can be laid down accurately. 
In an alternative arrangement of bilge construction, 
the margin plate is at right angles to the tank-top wing 
plate, and consequently the unit can be preconstructed 
with accuracy. This arrangement obviates the neces- 
sity for flanging the margin plate; it is not easy to 
flange long plates straight, and if they are not straight 
the floors and frame brackets will not fit accurately. 

There are obvious advantages in having all shell 
butts welded, but, in any event, it should be all the 
bottom shell butts or none, and this also applies to the 
side shell butts. Technically, in this size and type of 
ship it is matter of indifference whether shell seams 
are welded or riveted ; it is probably more economical 
to rivet the side seams, but the question of bottom 
seams is debatable ; it is preferable, however, to weld 
the seams on the flat of the bottom forward in the area 
where pounding may be expected. It will probably be 
found economical to weld the second-deck plating, as 
it is of relatively light material. The strength-deck 
butts should be welded, and the seams may or may not 











be welded, as is found convenient. In both decks, the 
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longitudinals should be of the same length as the plates 


with the joints arranged at transverses so that plates and | 


stiffeners may be erected as small units or preassembled 
in units of convenient areas. There seems to be a 
definite advantage in 
second deck, whether or not the cantilever arrangement 


is adopted, and there is much to be said for its adoption | 


on the top deck, if the presence of deep beams at 9-ft. 
intervals is not msuperable. 

Bulkheads obviously lend themselves to welding, 
whether in large or small preconstructed units. 
Incidentally, it is proved by test and practical experi- 
ence that welded stiffeners are so much more efficient 
than riveted stiffeners having the same geometric 
moduli, that there is full justification for an appreciable 
reduction in the former. The welded-strut arrange- 
ment in place of riveted brackets has proved effective 
and, where adopted with riveted stiffeners, justifies a 
reduction in the latter. If welded flanged brackets are 
adopted, the flange should be extended to and welded 
to the tank top, otherwise such a bracket may be 
weaker than a riveted bracket. 

If past experience with riveted ships be taken as a 
guide, trouble may be expected when bulkhead side 
plates are welded direct to a shell of ordinary thickness 
in ships where the depth : span ratio of the hold framing 
is in the neighbourhood of 20, and appreciable deflec- 
tions may occur. In ore carriers, the frames adjacent 
to the bulkheads are frequently reinforced so as to taper 
the deflections in some degree; and, with stringerless 
fore ends, it is the practice of the British Corporation 
to ask for this to be done on the frame adjacent to the 
fore-peak bulkhead. Alternatively, there is much to 
be said in favour of doublers in way of outside strakes. 

It will be clear that any desired combination of 
welding and riveting can be adopted without inter- 
ference with the basic principles in the design. The 


chief restrictions which riveting would impose are | 


those already mentioned, that is to say, the necessity 
for reducing the frame spacing at the ends in way of 
the panting areas, and the provision of adequate rivet 
connections at wide-spaced floors. Apart from such 
consideration, riveted construction might be adopted 
for bottom shell and decks with small preconstructed 
units consisting of plates with stiffeners attached. It 
is assumed that tank tops and all margin and similar 
watertight or oiltight connections will be welded. 

The structural arrangements discussed are based on 


temperatures. 


the assumption that modern welding equipment is | 


provided. Joints can be made quite efficiently and at 


economical speeds by manual welding if 44 -in. diameter | 
| to 700 deg. F., in larger steps ; 


electrodes and currents of not less than 600 amperes 
at 35 volts to 45 volts are available. The speed of 
actual welding would not be as high as that of the 
portable automatic welder so widely used in the 
United States, but, while there is no question as to the 
efficiency of the welds made by that machine, its use 
entails certain electrical complications and it is 
very susceptible to weather conditions, dirt, ete. 
Moreover, the machine and its accessories require 
certain transport facilities, so that it is not worth while 
taking it to a job unless there is a considerable quantity 
of suitable welding to be done. It seems that, having 
regard to British shipyard and climatic conditions, the 
maximum benefit from such machines will be obtained 
by confining their use to covered welding bays; in 
fact, the author was never able to obtain satisfactory 
evidence that, in the y 
widely used, the manpower output was better than 
with up-to-date manual welding. On the other hand, 
the development of portable welding plant is greatly 
to be desired, because it does eliminate some of the 


rards in which they were more | 


uncertainty which is a corollary of dependence on | 


human skill. 
of the total amount of welding for which any portable 
automatic welder—as they are now understood—can 


Having regard to the limited proportion | 


be used, it is obvious that, the simpler and more readily | 
portable the appliance, the greater the use that will | 


be made of it. Recent developments in Great Britain 
show that simple semi-automatic appliances—they 
might be called mechanical hands—can be provided 
which will utilise ordinary manual welding equipment 
and will enable the output per operator to be increased 
by at least 50 per cent. It appears that, for economical 
welding on the flat, a running time of 60 ft. per hour 
per man is a minimum standard. 

The shipbuilding industry in Great Britain is probably 
justified in complaining that welding-appliance manu- 
facturers in this country have not, in the past, provided 
facilities that are available elsewhere and have not 
studied their needs to the same extent. This applies 


also to such accessories as burning plant; a great 
increase of up-to-date portable automatic plant, 
having single, double, and even treble burners is 


necessary to prevent loss of time in transport. 
probable that, in time to come, steelmakers will provide 


the industry with sections suitable for welded construc- half, may be introduced as the intermediate joint. 


It is | 


longitudinal stiffening of the | 
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MAGNETIC FILTER FOR LUBRICANTS 


LAMPS LIMITED), LONDON. 





TEMPERATURE-INDICATING 
CRAYONS. 


A stmpLe method of determining temperatures, not 
involving the use of pyrometers or thermometers, is a 
convenience in many processes and industrial opera- 
tions and such a method was described in ENGINEER- 
rnc, vol. 152, page 416 (1941); this method employed 
a series of paints which change colour as the tem- 
perature of the body to which the paints are applied 
These paints are distributed by Messrs. J. M. 


FILTER FOR 
LUBRICANT SETTLING TANKS. 


MAGNETIC 


Orprtnary lubricating oil circulated to the moving 
parts of machines does not usually contain many 
particies of ferrous materials, but cutting lubricant, 


whether it be oil or such a fluid as soapy water, carries 
large quantities of ferrous swarf when steel or iron is 
being machined. The separation of the larger par 
ticles of this swarf effected by normal filtering 
methods and by passing the lubricant through settling 


Is 


rises. 
Steel and Company, Limited, Kern House, 36-38, tanks, but finer particles such as are produced in 
Kingsway, London, W.C.2, who are now also distribut- grinding operations, are more difficult to remove 
ing an analogous heat-sensitive material known as/| since they remain in suspension. Although micro 
* Tempilstiks,” the material being in the form of scopic in ‘dimensions, this fine material may be dek 
crayons. There is, however, a cardinal difference | terious if allowed to remain in the re-circulated fluid ; 


between the paints and the crayons, since marks made 
by the latter do not change colour but melt and 
evaporate when the limiting temperature is reached. 
At present the crayons are made in a range of 14 
The lowest temperature of the range 
and seven others mcrease in temperature 
up to 300 deg. F. The remaining | 


is 
125 deg. F., 
steps of 25 deg. F. 


six crayons cover a temperature range from 350 deg. F. | 


later, it is understood, 
the range will be extended from 750 deg. to 1,300 deg. F. 


| The crayons have been developed primarily as a handy 


temperature of pre-heated 
parts during welding operations. When the heating 
is carried out indirectly, the crayons are used to mark 
the surface, the mark disappearing when the tempera- 
ture indicated on the crayon in use is reached. When 
heating is done directly by means of a naked flame 
the crayon is drawn lightly across the surface as the 
flame momentarily withdrawn. If a liquid smear 
results the temperature indicated has been reached. 
The crayons are stated to have a mean accuracy of 
1 per cent. of the temperature indicated on them, 
and are of such a size that about 2,000 temperature 
determinations can be made with one crayon if reason- 
able care is exercised. Apart from the use ror which 
the crayons were originally intended, it is obvious 
that they have numerous other applications in enginecr- 
ing and industrial work. 


means of assessing the 


18 








EXPANSION JOINTS IN SERVICE RoOaps.—Economy in 
the use of expansion jointing materials is necessitated 
through the shortage of bitumen and this has the advan- 
tage of reducing the consumption of cork (which is a con- 
stituent of one type of jointing material) that is also 
in short supply. An Economy Memorandum (E.M.6), 
issued by the Building Materials Standardisation Com- 
mittee of the Ministry of Works and Planning, states 
that expansion joints should be dispensed with where 
possible. When service road constructed in hot 
weather, expansion joints may be omitted, using con- 
struction or dummy joints at intervals not greater than 
30 ft. Provision for expansion, however, must be made | 
in roads laid in cold weather, but the present accepted | 
standard of 60 ft. spacing should be increased to 120 ft. 
with intermediate joints at intervals not greater os 
30 ft. These joints may be formed in various ways. 


a is 


the first place construction joints in alternate bay con- | 


struction may be adopted, in which case it is an advan- 


tage to paint the abutting edges of the bays with tar. | 
if continuous laying is adopted, a dummy | 
joint, roughly half the thickness of the slab in the lower | 
For |} 


Secondly, 


|} it may, for instance, form a glaze on a grinding whee! 

or cause undue wear on the teeth of gear-pumps. In 
order to separate it, the magnetic filter illustrated by 
|; the photograph reproduced on this ‘page has 
developed by Messrs. Philips Industrial (Philips Lamps 
Limited), Century House, Shaftesbury-avenue, London, 
W.C.2. The magnetic filter is intended to be used in 
| the settling tank of the machine concerned and it 
should be understood that it is supplementary to, and 
does not replace, the normal filtering devices. It can 
be used either with ordinary lubricating oil or with 
cutting lubricants. 

The magnetic filter is entirely self-contained, no 
electrical connections being necessary since permanent 
magnets are employed. The filter is shown as being 
dismantled for cleaning, the two lugs on the top being 
for lifting it out of the wooden trough in which it is 
placed when in use. This trough is situated below 
the last of the settling tanks, if these tanks are in 
series, and receives the partially cleaned fluid. The 
trough should be large enough to give a clearance of 
about 2 in. all round the filter. The permanent 
magnets are enclosed in a non-ferrous and are 
| connected in parallel by notched pole-pieces. Between 
the fingers of the pole-pieces, on each side, is an element 
consisting of a bundle of small flat bars separated on 
all from their neighbours. The permanent 
magnets, of which there are either three or six, accord 
ing to the size of the filter, are made of a particular 
grade of the recently-developed alloy known as * Ti 
| conal,” for which material a high efficiency is claimed 
| The bar elements are not magnetic but are made of a 
| high- permeability material so that they are magnetic 
| only as long as they are between the pole pieces. In 
| consequence, the very fine ferrous material in the fluid 
is attracted to the edges of the bars and held there. 

Ultimately, of course, the gaps between the bars 

| become choked, and this occurs when the six-magnet 
filter has trapped between 2 Ib. and 3 Ib. of the material 
and when the three-magnet one has trapped about 
| half this amount. The filter is then lifted from the 
| trough and the bar elements removed as shown in 
the illustration. Cleaning is effected either by blowing 
|the ferrous material out of the gaps by means of a 
| jet of compressed air or by washing it out with water, 
| the operation being easily and rapidly effected since 
n | the elements are non-magnetic when removed from 
|the pole pieces. When the elements have been re- 
placed, the filter is returned to the trough. 


been 


case 


sides 








Fire Losses IN THE Britisu IsLes.—According to 
figures published in The Fireman, the estimated losses due 
to fires in Great Britain and Eire during September 


tion, but in the first place it is necessary to decide this purpose expansion jointing material which has a | totalled 741,0001., compared with 856,0001. in September, 


what those sections should be ; 


channels or burn I-sections, or use flanged plates. 


at present, if large | fibre-board 
sections are required, it is necessary to cut flanges off | medium may be used ; 
| 3 in. 


impregnated with a waterproofing 
this is obtainable in widths of 


base 


and upwards. 


how- 


1941. The total for the first nine months of 1942, 
the corre- 


ever, was 2,729,0001. greater than that for 
sponding period of 1941. 
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SECOND-OPERATION LATHE. 
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4-IN. CENTRE 
LATHE. 


THE accompanying illustration shows a new lathe 
designed for carrying-out what are now commonly 
known as “ second operations,” that is, the additional 
machining frequently found necessary to finish parts 
turned out from automatic machines or capstan lathes 
when the former lack suitable attachments for complet- 
ing the work or the latter cannot be conveniently tooled 
for it. The lathe is distributed in Great Britain by 
Messrs. E. H. Jones (Machine Tools), Limited, Edgware- 
road, The Hyde, London, N.W.9, and is manufactured 
by Messrs. Smart and Brown (Engineers), Limited, 
41, Westminster Bridge-road, London, 8.E.1, being 
known as model L. 4/40. The design has been influ- 
enced by the fact that it would be an advantage if the 
lathe, normally equipped with a lever-operated com- 
pound slide as shown, could be fitted, when required, 
with the same patterns of slide rest, chucks, tailstocks, 
ete., as form the standard equipment of the firm’s 
centre lathes of comparable size. R 

The bed of the lathe is cast integrally with a chip 
tray and is bolted to a cabinet base ina single casting, 
contact between the two parts being on end facings. 
The headstock is bolted to the bed and has its upper 
part hinged to provide access to the spindle drive. 
The bed ways are of inverted-V section at the front 
and flat at the rear, there being an opening between the 
two in the bed casting for the admission of the standard 
type slide rests or tailstocks referred to above. These 
can be quickly slid into position and clamped to the 
bed as desired, the faces under the ways against which 
the clamping is done being accurately levelled parallel 
to the ways. The height of the spindle centre above the 
ways is 4 in. and the length of the ways, measured from 
the spindle nose, is 123 in. The collet has a maximum 
bore of } in., and the spindle has a bore of lin. The 
spindle, which is of hardened and ground nickel steel, 
runs in lapped bearings, and is provided with a quick- 
release lever for draw-in collets, thus enabling the collet 
to be actuated while the machine is running. The 
spindle nose has an external thread in order to take 
adaptors, chucks, oversize collet attachments, etc. 
The spindle is driven by belt from a } h.p. motor, 








to 1,400 r.p.m. The motor is housed in the cabinet 
and is accessible through a detachable door with ven- 
tilating louvres. It is mounted on a hinged platform 
to provide for belt changing and tensioning. The 
electrical equipment is designed for a three-phase supply 
at 400/440 volts and 50 cycles. A contactor unit, with 
no-volt and overload protection, is fitted at the rear of 
the cabinet. Control is by start and stop push-buttons. 
The construction ot the compound slide will be clear 
from the illustration. Both the cross and longitudinal 


motions are operated by levers, with rack and pinion | 
The top slide is furnished with front and | 


traverse. 
rear tool posts and can be swivelled through 360 deg. if 
required, though the base is graduated only to 45 deg. 
on each side of the centre line. Adjustable stops for 
repetition work are provided for both motions. 








|PORTABLE KILNS FOR CHARCOAL 
MANUFACTURE. | 


| In several articles on gas producers for motor vehi- | 
cles recently published in ENGINEERING reference has 
been made to the impracticability of using charcoal in 
| these producers owing to the scarcity of that fuel in this 
country. This does not mean that charcoal is not being 
| produced in Great Britain, but that what is made is 
required for other purposes. In actual fact, the indus- 
| try at the present time is more vigorous than it has been 
| since charcoal ceased to be produced for iron smelting 
and a great deal of valuable experimental work on its 
| manufacture in portable kilns has been carried out at 
|the Forest Products Research Laboratory, Princes 
| Risborough, Aylesbury, Bucks., since the outbreak of 
| war. The latest account of this work is contained in 
| Leaflet No. 24,* issued by the Laboratory as a publica- 
| tion of the Department of Scientific and Industrial 
| Research and entitled ‘ Further Notes on the Manv- 
| facture ot Charcoal in Portable Kilns.” This leaflet 
| should be consulted by those desiring specific detailed 
information, but the following summary of its contents 


| may be of interest. 
| 


| The kiln described in the leaflet is not claimed to be 
| the only satisfactory type available, but it has been 
found to work well in practice, and has the merits of 
being simple and inexpensive and of giving a large 
| yield. Apparently the Laboratory, in co-operation 
| with the Forestry Commission, has had some 170 kilns 
| in constant use for some time, and the experience gained 
has resulted in the development of the kiln described 
| below, some modifications of the earlier type* having 
| been made. The kiln is simply a steel casing about 
|8 ft. high by 7 ft. in diameter at the bottom. It 
is made in two sections, there being a horizontal joint 
roughly half-way up. The lower section rests on 
the ground, and is formed with a peripheral channel 
at its upper edge in which channel, filled with sand 
to make an airtight joint, the upper section rests. 
The upper section is, therefore, slightly larger in 
diameter than the lower one, the internal diameter 
of which, moreover, is reduced by a shield plate 
attached to the shell by bolts with distance pieces, 
thus leaving an air space of about 2 in. The lower 
section is provided, close to the ground, with eight 
short air-inlet pipes, 4 in. in diameter, and with four 
external square boxes with doors and provided with 
vertical smoke-exhaust pipes, which are removable 
and the tops of which are 11 ft. 6 in. above the ground. 
| The lower section is 4 in. in thickness. The upper 
section is quite plain except that it has an opening for 
an ignition tube. It has also a sand-filled channel at 
its top edge to form a seal for the cover of the kiln, 
| which is in the form of a flat cone with a circular 
| opening at the apex. The upper section, the cover and 
| the smoke-exhaust pipes are 7 in. thick. The kiln 
| is made in two sections for portability only, which can 
| be increased by making it in three sections. The two- 
| section kiln, however, has proved sufficiently portable 
for normal work on woodland sites, where they are 
installed for periods of about three months. For sites 





| such as sawmills, which are more or less permanent, the 
| kiln can quite well be made in one section. 

| In operating the kiln, it is recommended that the 
| wood should be cut into pieces about 15 in. long, 
and thrown into the kiln, the larger pieces being 
loaded first and the smaller pieces being placed on top. 
A warning is given against the indiscriminate mixing 
of branchwood 2 in. to 3 in. in diameter with logs 
6 in. to 8 in. in diameter, on account of the risk of 
over-burning in one case and under-burning in the 
other. A rough sorting should, therefore, be done 
when loading, the pieces being progressively smaller 
in diameter from the ground upwards. During loading, 
| the ignition tube which is situated about one-third of 
| the depth of the top section measured from its lower 
| edge, and extends nearly to the centre of the kiln, is 
| covered at its inner end with a pile, from 2 ft. to 3 ft. 
|in diameter, of partially-carbonised pieces rejected 





SECOND-OPERATION | 4 three-step pulley giving a speed range of 410 r.p.m. | from a previous operation with about a pint of paraffin 


| poured over them. Loading is then continued until 


the wood projects from 6 in. to 10 in. above the top 
of the kiln, the wood being levelled and the kiln cover 
placed on top of it. Ignition is effected by means 
of a torch passed through the ignition tube. As soon 
as a satisfactory flame is seen at the tube end, the tube 
is withdrawn and the opening left is sealed with a 
cover. All the air inlets are then closed by placing a 
steel plate against the ends of the tubes and the open- 
ings of the smoke boxes are similarly sealed, the smoke- 
exhaust pipes not being in position. 

At this stage combustion takes place in the upper 
part of the kiln only as the requisite air can enter only 
through the peripheral opening between the cover and 
the kiln casing and through the central hole in the cover. 
This condition is continued for about 20 minutes to 
half an hour with wood air-dried for six months or 
more, but with green wood it may have to continue for 
about an hour. The plates closing the air inlets are 
then inclined so as to admit some air to the bottom of 
the kiln and another half-hour or so is allowed to 
elapse with dry wood or between 1 hour and 1} hours 
with freshly-felled wood. During these two stages 
the wood will have settled down in the kiln, and the 
cover may be on the point of closing on top of the 
kiln. It is, however, kept open to the end of the 
second stage by the insertion of small iron bars, and 
towards the end of this stage a cap is placed over the 
hole in the cover. By this time the charge should be 
well alight and it is then necessary to reverse the 
draught so that burning should take place downwards. 
This is effected by letting the cover drop on to the 
casing and sealing it, erecting the smoke-exhaust pipes, 
and by adjusting the air-inlet openings and the dampers 
of the exhaust pipes. The behaviour of the kiln is 
judged largely by the appearance of the smoke during 
the various stages. Correct regulation is a matter of 
experience, but very full and detailed guidance, which 
should be of great help, is given in the leaflet. 

It is recommended that kilns be lighted at between 
1 p.m. and 2 p.m., since by nightfall the burning will 
generally have reached a stage during which little 








| 
| 


* Crown copyright reserved. 





* See ENGINEERING, vol. 148, page 89 (1939). 
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attention is needed. Carbonisation will normally be INSTITUTION ELECTIONS. 
completed about 24 hours after lighting up, when very 

careful sealing of all orifices is effected in order to INSTITUTE OF TRANSPORT. 

prevent the slightest inward air leakage which might Member.—J. W. Beresford, Stoke-on-Trent; (. A. 
otherwise prevent the charge from being completely | Birtchnell, London; C. E. Douthwaite, York; P. M. | 
poor. pas sv, ee Le when the kiln sald Hill, London; G. H. Napthine, Westcliff-on-Sea. 
opened up, after another 2 ours, re-ignition woulc . — . 
onaih if the cooling operation has proceeded satis- Associate Member.—C. G. Bowtle, Manchester ; G. J. 
factorily, the cover of the kiln is then removed, when | Brown, Stockport ; L. W. Eastwick, Limbe, Nyasa- 
it will be found that the level of the charcoal is about | and; T. J. G. Homer, Reading; A. Hull, Buenos 
4 ft. below the top of the casing. The charcoal, Aires, Argentina; S. M. Jayawardana, Colombo, 
which may range in weight from 1,000 Ib. to 1,600 lIb., Ceylon; J. Mackle, Belfast ; H. W. Mills, Bangor & 
depending on the kind of wood, the size of the aoe ; W. J. A. ek, See oe 
pieces and the moisture content, can be recovered | 700%; G. K. Tatterson, Carlisle; P. G. Traynier, 
by dismantling the kiln, but it has been found much Great Yarmouth. 
less laborious in practice to climb into the kiln and 
fill the sacks used for transport, in spite of the fact that 


the task is a dirty one and that respirators may have : 7 ~ one 
to be worn. The characteristics of the charcoal pro- (L’pool), R.E., Plymouth ; George William Bramham, 
duced can be varied, within limits, by regulating the | Leeds; Cecil Harry Chester, Swindon ; Ranald John 
rate of carbonisation, but, naturally they also vary with | Harvey, London, S.W.1 ; Nelson Sizer, M.B.E., M.C., 
the species of tree from which the wood was obtained. Hatfield ; Edward Watson Smyth, Knutsford, Cheshire. 
These points are adequately dealt with in the leaflet. Associate Member to Member.—Reginald Fred Aldis, 
The largest yields are obtained from really dry wood, Exeter ; W alter Lawrence Beeby, Manchester ; John 
and logs from 4 in. to 7 in. in diameter give better Selwyn Caswell, M.Se. (Wales), Swansea; Patrick 
results than small branch-wood. Charcoal kilns are | Cormack, _DSe. (Ireland), _ Dublin ; Arthur omy 
most economically operated in batteries, staggering the Daniels, Pinner ; Rodman Digby-Smith, B.Sc. (Wales), 
times of lighting over the days of the week. {© hislehurst ; Alexander Havelock Evans, Shrewsbu Ad 
, Francis Vincent Everard, Birmingham ; Herbert Wil- | 
liam Benjamin Gardiner, B.Sc. (Eng.) (Lond.), Hateh | 
End ; Major George Edwin Gascoine, O.B.E., Pretoria, 
MINOR ELEMENTS IN ALUMINIUM | 9’ siica; Brigadier Joseph Ernest Hollebone, Light. | 
ALLOYS. water, Surrey; Leonard Thomas Maddocks, West 
An extensive survey of metallurgical, literature has | Bromwich; Frank Goodwin Mitchell, Belfast ; John | 
recently been undertaken on behalf of the American | Carnegie Orkney, B.Sc. (Glas.), Glasgow ; James Marr | 
Society for Testing Materials by Mr. W. Bonsack to | Phillips, London; Douglas Arthur Russell, London ; | 
ascertain the effects of small quantities of iron, mag-| Alec Hanbrey Swann, B.Sc. (Eng.) (Lond.), Birming- | 
nesium, manganese, zinc, tin, lead, bismuth, chromium | ham; Charles Wallace Tonkin, B.Sc. (Eng.) (Lond.), | 
and other elements on the properties of aluminium- | Gloucester; Charles Robert Turner, London ; Stanley 
copper, aluminium-copper-silicon, and aluminium-| Bernard Warder, London; Robert James Welsh, | 
copper-nickel alloys, the last including the “ Y”| Rugby; Robert Charles Gooding Williams, Ph.D., | 
alloy. A commentary on the review has been published | B.Sc. (Eng.) (Lond.), Hatfield ; Herbert Charles Wilt- | 
in the form of an article, entitled ‘ Effects of Minor | shire, M.Sc. (Bristol), London; Richard Witold | 
Alloying Elements in Aluminium Casting Alloys,” in | Zdanowich, M.A. (Cantab.), London. 
a recent issue of The Iron Age, and the conclusion has | 
been arrived at that, with certain exceptions, the influ- 
ence of minor alloying elements on these alloys is either 
beneficial or innocuous. The only element requiring | in-Furness; Ali Abdel Hafiez Helmi, Cairo, Egypt ; | 
rigid control is magnesium, and in all the alloys men-| William D’Acre Bennett Kingston, B.A.I. (Dublin), 
tioned above, with the exception of the 10 per cent. | Carrigaline, Co. Cork; Joseph Laverty, Dunedin, | 


INSTITUTION OF MECHANICAL ENGINEERS. 
Member.—-Lt.-Col. James Main Linton Bogle, B.Eng. 








InstiTuTION OF CrviL ENGINEERS. 
Associate Member.—John Charles Coutts, Barrow- | 


copper and the ** Y ” alloy, 0-10 per cent. of magnesium | N.Z.; John Ross Spence, B.Sc. (Edin.), Bombay, | 
is the maximum which can be tolerated without causing | India. | 
loss of ductility. Further, in cases in which ductility | Student to Associate Member.—John Walter Baxter, 
is of primary importance, the limitation of magnesium | B.Sc. (Eng.) (Lond.), Hoole, Cheshire; John Francis 
to 0-05 per cent. is desirable. One other element | Douglas, B.Sc. (Eng.) (Lond.), Cheltenham; Henry 
which must be controlled with care is iron, and every | Cockroft Newton, B.Se. (Leeds), Pontefract, Yorks. ; 
precaution should be taken to prevent the “ pick-up ” | Alexander Cameron Pinkerton, B.Eng. (L’pool), Lon- 
of iron during the foundry processes. It should be| onderry; Rupert Barnwell Reed, Johannesburg, S. 
noted that the higher the silicon content of the alloy | Africa; Robert John Rodolph Trefusis, London, E.C.3 : 
the more serious is the effect of iron contamination. | John Williamson, B.Sc. (Glas.), Glasgow. 

The author further states that all the other elements 
investigated, namely, manganese, titanium, nickel, 
chromium and cobalt, in one group, and tin, lead, 
antimony, bismuth and cadmium in another group, if 
present, are usually to be found in such small quantities Myarine Engineering. Volume I 
as to have little effect on the properties of the parent H. L. SEWARD. 29, West 39th-street, New York: 
alloy. Moreover, in some instances they have bene- The Society of Naval Architect § Wieaten nateen 
ficial effects, and this is especially the case if the pro-| , + ” itn ltt aay Ne ering agian - 

. ’ , , Fuel Testing. Laboratory Methods in Fuel Technology. 
portions of various elements are judiciously balanced 
by good laboratory control and efficient technique. A) Limited, 17, Stratford-place, W.1. (Price 21s. net.| 
fact of some importance is that the presence of certain \"The Steam Locomotive. Its Theory, Operation and Econo- 
of the elements under discussion, m aluminium alloys,| mics. Including Comparisons with Diesel-Electric Loco- 
may change their casting characteristics. In par- motives. By R. P. JOHNSON. 30, Church-street. New 
ticular, the melting point may be lowered and greater York : Simmons-Boardman Publishing Company, Inc. 
fluidity imparted to the alloy. Accordingly modifica- {Price 3.50 dols. 
tions may have to be made in foundry technique. We "Ship Efficiency and Economy. By Dr. G. 8. BAKER. 
understand that copies of a bibliography of reports 17, James-street, Liverpool: “ The Journal of Com- 
and papers on the subject of the addition of elements merce and Shipping Telegraph.” [Price 40s.) 
to aluminium alloys, prepared by Mr. Bonsack, may | rhe Journal of the Iron and Steel Institute. Volume CXLV. 
be obtained on application to the Secretary of the 1942. No. 1. Editor: K. HeapLaAmM-MorLEy, Secre- 
American Society for Testing Materials, 260, South tary. London: Offices of the Institute, 4, Grosvenor- 
Broad-street, Philadelphia, Pennsylvania, U.S.A. gardens, Westminster, S.W.1. 

Standard Handbook for Electrical Engineers. A. E. 
KNOWLTON, Editor-in-Chief. Seventh edition, revised 

CONTROL OF WHITING, CHALK, AND CHALK LIME. and enlarged. London: McGraw-Hill Publishing | 

On page 429, ante, we gave a brief outline of an Order Company, Limited. [Price 56s.) 
(S.R. & O. No, 2296, Nov., 1942), issued by the Minister | jfodern Oil Engine Practice. Dealing with Principles and 
of Works and Planning, to control the production, distri- 
bution and use of whiting, chalk and chalk lime. Al- the Leading Types of Stationary, Marine and Auto- 
though it was distinctly stated that the Order applies mobile Diesel Engines, with Notes on Rail Traction | 
only to those producers, distributors pr users to whom and Aero Diesel Practice. Edited by E. MOLLoy. 
the Minister gives written notice, many persons who London: George Newnes, Limited, “Tower House, 
have received no such communication have applied to the Southampton-street, Strand, W.C.2. [Price 30s. net.] | 
Ministry of Works and Planning for licences. The Essential Metallurgy for Engineers. The Causes and the | 
Ministry point out, therefore, that much time and paper Control of Metallic Properties. By A. C. VIVIAN. 
will be saved if producers, distributors and users of these London : Sir Isaac Pitman and Sons, Limited. [Price 
materials will note that they do not require a licence | 8s. 6d. net.) 
unless they receive notice (which may be given them | Introduction to Naval Architecture. By Joun P. Com- | 
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Construction, Operation, Maintenance and Servicing of 


by the Minister at any time) in accordance with Article I}, stock. 30, Church-street, New York: Simmons- 
of the Order. 


Boardman Publishing Company, Inc. [Price 4 dols.] | 
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PERSONAL. 


Dr. ALFRED PickwortH, M.I.N.A., has been elected 
a vice-president of the North-East Coast Institution of 


| Engineers and Shipbuilders in place of the late Mr. K. «) 


Keller. Mr. F. H. Rem, B.Sc. (Eng.), Wh.kx.,, 
M.I.Mech.E., Principal of Sunderland Technical Colle 
has been elected a member of the Council in succes ' 
to Dr. Pickworth. 


Brigadier C. G. Lovecrove, A.M.I.Mech.E., ‘as 
been appointed to the position of Director of Weaj on 
Production at the Ministry of Supply. 


Mr. J. R. PHeazey, who has been with Messrs. Stu: 
ard Telephones and Cables, Limited, for 31 years, 
been appointed works director. 


CapTain C. Patrick Rie@sy, son of the late Mr. (¢ 
Rigby, and Mr. WALTER WriGHrT, have been appoin 
directors of Messrs. John Rigby and Sons, Limited, ma 
facturers of wire, Salford, Lancashire. 


Dr. M. T. Morgan, M.C., M.D., Ch.B., D.P.1I 
Medical Officer of Health for the Port of London, | 
consented, with the permission of the Corporation 
London, to act as consultant to the Ministry of W 
Transport on questions affecting seamen’s health. 


COMMANDER C. F. Goopeve, D.Sc., F.R.S., R.N.V.R 
has been appointed Assistant Controller (Research an: 
Development) in the Admiralty. He will be responsibl 
for the co-ordination of research and development in th 
Department of the Controller of the Navy. Sir STANLE\ 
V. GoopaLL, Director of Naval Construction, has been 
given the additional appointment of Assistant Controll 
for Warship Production. He will remain the principa 
technical adviser to the Board of Admiralty on the 
design of warships and other vessels for the Royal Navy 


Str Joun GREENLY has been appointed chairman of 
the tribunal which has been constituted to consider 
appeals by brick manufacturers whose undertakings 
are scheduled for closure. 


The address of Mr. H. J. Srone, M.C., M.1L.E.E 
formerly London branch manager, British Insulated 
Cables, Limited, and now Home Sales Manager, is thx 
head office of the Company, at Prescot, Lancashire. 


After December 31, Merssrs. ALFLOc, LIMITED, @ 


| subsidiary of Messrs. IMPERIAL CHEMICAL INDUSTRIE- 


Limirep, will be incorporated with Messrs. IL.C.! 
(ALKALI), Liurrep. This step has been taken to simplify 


| administration, and the business will be carried on «a- 


before at Ingersoll House, Kingsway, London, W.C.2. 


Mr. B. C. Morton, director and general manager of 
Messr#. Robert Dempster and Sons, Limited, Rose 
Mount Iron Works, Elland, Yorkshire, has been appointed 
managing ,irector in succession to the late Mr. W. H. 
HANDLEY. Mr. E. W. KING, sales representative, ha- 
joined the board. 

Mr. Harry R. Ricarpo, B.A., F.R.Ae.S., M.LA.E., 
M.1.Mech.E., F.R.S., a vice-president of the Institution 
of Mechanical Engineers, has been elected an honorary 
member of the American Society of Mechanical Engineers. 


Mr. ERNEST AstTBURY, O.B.E., M.I.Mech.E., who has 
been associated with the gas industry continuously from 
1896, is shortly to retire from the position of chief 
engineer of the Liverpool Gas Company. He is Deputy 
Gas Adviser to the Regional Commissioner. 

Mr. W. L. Bripe, M.Se.Tech., B.Sc., A.M.1.Mech.E., 
has left the Municipal College of Technology, Manchester, 
to take up the appointment of lecturer on mechanical 
engineering at Heriot-Watt College, Edinburgh. 

Dre. H. L. Guy, Wh.Ex., M.I.Mech.E., M.Inst.C.E., 
F.R.S., has been invited by the Ministry of Supply to 
serve a second term on the Advisory Council on Scientific 
Research and Technical Development. 

Mr. G. C. JENKs, M.1.Mech.E., Director of Hand Tools, 
Ministry of Supply, has been appointed chairman of the 


| Ministry’s Central Advisory Committee on Hand Tools. 


Mr. G. F. Jounsonx, B.Sc. (Eng.), A.M.1.Mech.E., 
A.M.1.Mar.E., has been appointed head of the Engineer- 
ing Department, Staffordshire County Technical College, 
Wednesbury, in succession to Dr. W. A. J. CHAPMAN, 
M.Sc. (Eng.). M.1I.Mech.E., who, as stated on page 448, 
ante, has been appointed Principal of the Walker Tech- 
nical College, Oakengates, Wellington, Shropshire. 

Mr. G. I. Price, M.1.Mech.E., has retired from the 
position of chief engineer to Messrs. Shell Mex and B.P., 
Limited. 

Mr. E. D. ELwis, A.M.I.Mech.E., hitherto chief de- 
signer, Messrs. John Fowler and Company (Leeds), 
Limited, Hunslet, Leeds, has been appointed chief 
engineer to the Company. 

Mr. J. C. DaRBy, who has been in charge of the 
inquiry office at the Institution of Mechanical Engineers, 
Storey’s Gate, St. James's Park, London, 8.W.1, for a 
long period, has now retired after many years’ service 
with the Institution. 
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NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—The @emand for inereased 
mpensation payments to men injured in the coal- 
ining industry and the dependents of those killed was 
;:ade, at a special coalfield conference of the South 
Vales Miners’ Federation held last week. The conference 
emanded that the Mineworkers’ Federation of Great 
Hritain should take steps forthwith to ensure that 
ijured mineworkers and the dependents of those killed 
hould receive war bonus imereases at least equal to those 
cranted to the able-bodied workers. Although the 
imount ef new business that could be arranged was 
very limited, a firm tone ruled in all sections of the 
Welsh steam-coal market during the past week. The 
demand has shown no sign of falling off either in the 
home or foreign section, but with collieries already 
almost fully booked with orders from the vital home 
users there was little coal available for delivery during 
the next few months. Export business was particularly 
difficult te negotiate. There was a steady demand, but 
apart from a limited allocation of the best coals for 
priority customers in certain countries, the only coals 
that exporters had to offer were the low qualities, which 
received little support from home consumers. Best 
large sorts were in steady request, but were difficult to 
stem over the next few months. A sustained interest 
was shown in the sized sorta, which were busily engaged 
and very firm. Supplies of bituminous smalls remained 
almost unobtainable, and with a brisk demand for these 
sorts the tone was very firm. Best dry steam smalls 
were busy, but the inferiors attracted little attention 
and were dull. 





NOTES FROM THE NORTH. 
GLascow, Wednesday 


Scottish Steel Trade.—The heavy demand for steel in 
the West of Scotland is keeping the works fully occupied ; 
every demand is for immediate delivery. Plates, sections 
and all varieties of constructional material are required 
for the shipbuilding yards, and the rate at which they 
are being delivered is highly satisfactory. 


for steel for boiler plates and for munitions purposes | 


generally is such that supplies for all other purposes 
must be strictly limited. In the plate mills and heavy- 
bar mills, the p for supplies continues unabated, 
and similar conditions prevail in the re-rolling sections. 
What may be described as a system of rationing has been 
established by sheetmakers, who are endeavouring to 
give every customer as fair a share as possible of the 
sheets at their disposal. Supplies of scrap still present a 
difficult problem to iron and steel makers, but the large 
quantity collected has added to the amount of raw 
material availeble, and recent events in the Mediter- 
ranean suggest an improvement in the future. It is 
expected that, next year, manufacturers will be able to 
obtain supplies much in excess of those now available. 
Special alloy steels, however, will “probably still be in 
short supply. Current quotations remain almost sta- 
tionary and are as follows :—Boiler plates, 171. 12s. 6d. 
per ton; ship plates, 161. 3s. per ton; sections, 151. 8s. 
per ton ; medium plates, } in. and thicker, rolled in sheet 
mills, 211. 15s. per tom; black-steel sheets, No. 24 
gauge, 221. lis. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 261. 2s. 6d. per ton. all for home 
delivery. 

Malleable Iron Trade.—There has been no change in 
the malleable-iron trade in the West of Scotland during 
the past week. Makers continue fairly busy, but could 
still accept more orders. Good supplies of raw materials 
are obtainable. To-day’s quotations are :—Crown bars, 
15l. 15s. 6d. per ton; No. 3 bars, 131. 12s. 6d. per ton; 
No. 4 bars, 131. 17s. 6d. per ton ; and re-rolled steel bars, 
17l. 158. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—aActivity continues in the 
Scottish pig-iron trade, and hematite and basic irons 
are in steady demand. Market quotations are as follows : 
Hematite, 61. 188. 6d. per ton ; and basic iron, 61. 0s. 6d. 
per ton, both delivered at the steelworks ; foundry iron, 
No. 1, 61. 58. 6d. per ton, and No. 3, 61. 3s. per ton, both 
on trucks at makers’ yards. 





BLIND PEOPLE IN INDUsTRY.—According to a state- 
ment issued by the National Institute for the Blind, 224, 
Great Portland-street, London, W.1, more than 600 blind 
people have recently been given posts in our war indus- 
tries. It is aimed to double this number during the next 
two months. Weunderstand that the Minister of Air- 
craft Production is giving strong support to the scheme 
and @ number of the men have entered aircraft factories. 
A firm of aero-engine builders, which is employing blind 
men a8 capstan operators, lathe turners and burr filers 
has told the Institute that it intends to take a lot more 
blind employees. These men have been shown to possess 
great powers of concentration and a very delicate sense 
of touch. 


The demand | 


| NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—The heavy steel and engineering trades 
are fully employed, and are being supplied freely with 
raw and semi-manvfactured materials. Ingots, forgings, 
and castings are in great demand for essential purposes, 
and rolling mills are operating at full capacity. Sheet 
and plate mills haveyvery heavy commitments and in 
some instances moré ‘bmsiness is offered than can be 
accepted. The output of special steels, although greatly 
increased, is rapidly taken up. More work is being 
received from the transport services and the coal-mining 
industry. Tool and implement makers are experiencing 
difficulties in meeting the steadily increasing demand ; 
this applies particularly to makers of machine tools and 
precision instruments. 

South Yorkshire Coal Trade.—More coal is available 
for all purposes, outputs having increased and absentee- 
ism diminished, but those in control are not yet satisfied 
that the best possible results are being achieved through- 
out the South Yorkshire area, and are making strenuous 
efforts to secure further production. More settled con- 
ditions prevail in the house-coal market. Depots have 
enlarged their stocks, and in spite of transport difficulties, 
most merchants appear to have kept pace with their 
commitments, Coke nuts and patent fuel are being 
taken more freely by householders for supplementary 
purposes. The demands from the basic industries and 
railways are very heavy. ,Though more unscreened out- 
crop coal is going to electric power stations, there is a 
persistent call for smalls. Blast-furnace coke and coke 
for central-heating purposes are active. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
General Situation.—Although the total output of iron 
and steel approaches the maximum, little attention can be 
given to ordinary commercial business. The shrinkage 
of imports from the United States has increased pressure 
for the supply of materials from this area and careful 
| control of the distribution of available supplies is neces- 





| Sary to ensure satisfactory deliveries for needs of national 
importance. 


Clereland Iron Trade.—There is no shortage of foundry 
pig iron though the consumption is appreciably increasing 


siderably below requirements. Merchants, however, are 
still able to deal satisfactorily with current needs and are 
delivering ample supplies of Midland iron to North East 
Coast founders. : 

Hematite.—There is little change in the stringent 
conditions that have characterised the hematite branch 
of trade for some time, but the outlook for the near 
future is regarded as rather more encouraging. The 
prospect of larger imports of foreign ores supports the 
hope of some expansion in the limited production. In 
the meantime, however, severe restriction of distribution 
is unavoidable. The substantial make of refined iron 
is largely taken up for use in place of hematite. 


Manufactured Iron and Steel.—Semi-finished iron 
deliveries are sufficient for the large requirements of 
users and the finished-iron manufacturers are dealing 
satisfactorily with their customers’ needs but difficulty 
is being experienced in meeting the increasing demand for 
all descriptions of steel. Re-rollers are receiving large 
parcels of steel semies, but are demanding still further 
supplies and are readily accepting considerable quan- 
tities of discard shell steel. Special priority attention is 
given to specifications for shipbuilding requisites, but 
the demand for plates of all descriptions is almost greater 
than producers can meet. Buyers are anxious to 
make forward contracts and bookings are reported 
to cover the output for the next six months. The con- 
tinued demand for special and alloy steels necessitates 
the maintenance of the maximum production and orders 
for light and medium structural steel are increasing. 
Sheet mills are operating at full capacity and producers of 
colliery equipment and steel for railway maintenance 
have as much work in hand as they can handle. 

Scrap.—The distribution of iron and steel scrap has 
been regulated and most users have reasonably good 
supplies. 





UNSKILLED LABOUR IN TROPICAL REGIONS.—The 
British Government proposes to inform the Segretary- 
General of the League of Nations of its intention to ratify 
the draft convention adopted by the International Labour 
Conference in 1939 concerning the regulation of written 
contracts of employment of indigenous workers—un- 
skilled labour employed largely in tropical regions. This 
convention provides that when a contract is made for 
six months or more, or stipulates conditions of employ- 
ment that differ materially from those customary, it must 
be made in writing. The convention also contains various 
| guarantees for native workers. 








and the intermittent output of local brands falls con- | 








NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall @vach the Editor not later than Tuesday 
morning in week preceding the date of the meeting. 





INSTITUTION OF PRODUCTION ENGINEERS.—Preston 
Section: Saturday, December 12, 2 p.m., Royal Oak 
Hotel, Chorley. “ Quality Control,” by Messrs. T. 
Nuttall and J. Overend. Leicester Section: Thursday, 
December 17, 7 p.m., College of Technology, Leicester. 
** Cutting Tools: Theory, Design and Application,” by 
Mr. C. F. Gazard. 

NortH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, December 12, 
2 p.m., Neville Hall, Newcastle-upon-Tyne. ‘ Use of 
Concrete Underground, with Special Reference to Con- 
crete Props,” by Mr. L. C. Maitland. 

INSTITUTE OF TRANSPORT.— Metropolitan Graduate and 
Student Society: Saturday, December 12, 2.15 p.m., 
Institution of Electrical Engineers, Savoy-place, Victoria- 
embankment, W.C.2. ‘“ Any Questions ?”’ 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, December 12, 2.15 p.m., 2, Savoy-hill, Strand, 
W.C,.2. “ Electricity Supply,” by Mr. J. I. Bernard. 

Junior INSTITUTION OF ENGINEERS.—Saturday, De- 
cember 12, 2.30 p.m., 39, Victoria-street, 8.W.1. Presi- 
dential Address: ‘“‘ Gas—lIts Place in the National 
Fuel Economy,” by Sir David Milne-Watson, Bt. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
December 12, 2.30 p.m., Royal Victoria Hotel, Sheffield. 
Joint Meeting with THE SHEFFIELD SocreTy or ENGI- 
NEERS AND METALLURGISTS. “ Utilisation of Alloy-Steel 
Scrap,”” by Mr. H. Bull. 

INSTITUTION OF ELECTRICAL ENGINEERS.— North 
Midland Centre: Saturday, December 12, 2.30 p.m., 
Great Northern Hotel, Leeds. “ Public Address Sys- 
tems,” by Mr. S. Hill. North-Western Students’ Section : 
Saturday, December 12, 2.30 p.m., Engineers’ Club, Man- 
chester. “‘ Modern Methods of Feeder Protection,”’ by 
Miss J. Allam. 

INSTITUTION OF MECHANICAL ENGINEERS.— Yorkshire 
Graduates’ Section: Saturday, December 12, 3 p.m., 
White Swan Hotel, Halifax. ‘‘ Influences of Mass Pro- 
duction on Machine Tool Design and Tooling,” by 
Messrs. G. K. E. McCall and Frank Dodgson. Midland 
Graduates’ Section: Saturday, December 12, 6 p.m., at 
Messrs. Robert Hyde and Son, Ltd., High-street, Stoke- 
on-Trent. “ Plastics and Their Place in Industry,” by 
Mr. J. H. Jarman. East Midlands Branch: Wednesday, 
December 16, 7.15 p.m., College of Technology, Leicester. 
Presidential Address: ‘“‘ Boilers, Past and Present,’’ by 
Col. 8. J. Thompson. Also at Midland Branch: Thurs- 
day, December 17, 1 p.m., Queen’s Hotel, Birmingham. 
With luncheon. Institution: Friday, December 18, 
5.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. 
General Meeting. (i) “ The First Gas Turbine Loco- 
motive,” by Dr. Adolf Meyer. (ii) ““A New Rotary 
Compressor,”” by Mr. A. J. R. Lysholm. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduate Section: Sunday, December 13, 2.30 p.m., 12, 
Hobart-place, S.W.1. “ Possibilities of Motor-Cycle 
Engineering,” by Mr. Graham Walker. 

InstTiTcvTE OF Economic ENGINEERING.—Sunday, 
December 13, 2.39 p.m., Waldorf Hotel, Aldwych, W.C.2. 
Open Discussion. 

INSTITUTION OF THE RUBBER INDUSTRY.—London 
Section: Monday, December 14, 6 p.m., Caxton Hall, 
Westminster, S.W.1. Symposium on “ Oil and Thermal 
Reclaim.” 

IRON AND STEEL INSTITUTE.—Monday, December i4, 
6.30 p.m., Cleveland Scientific and Technical Institute, 
Middlesbrough. “‘ Linings of Large Basic Open-Hearth 
Tilting Furnaces,”’ by Mr. A. Jackson. 

BRADFORD ENGINEERING SocreTy.—Monday, Decem- 
ber 14, 7.15 p.m., Technical College, Bradford. ‘‘ The 
Shorter Flame-Hardening Process,’’ by Mr. E. Bramhill. 

INSTITUTION OF CIVIL ENGINEERS.—Structural and 
Building Engineering Division: Tuesday, December 15, 
2 p.m., Great George-street, S.W.1. ‘‘ Modern Develop- 
ments in Cements in Relation to Concrete Practice,’’ by 
Dr. F. M. Lea. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—Tuesday, December 15, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. Joint Meeting with InsTI- 
TUTE OF WELDING. “ Applications of Flame Cutting and 
Automatic Welding .to Ship Construction,” by Messrs. 
R. E. Doré and R. R. Sillifant. 

LIVERPOOL ENGINEERING SocreTy.—Wednesday, De- 
cember 16, 6 p.m., Municipal Annex, Dale-street, Liver- 
pool. Discussion on “ Post-War Training of Sea-Going 
Engineers.” 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section: Wednesday, Decem- 
ber 16, 6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne. 
“* Marine Refrigeration and Insulation,” by Mr. F. Wright. 











. SH10044H ,, ONIdd ay “MENUDO ANWIALSOY-AXQ HLIM SUSaNIIA) ONIAOWAY ‘Eg “DLT 


‘ANIONY GSXOVAV( ONTILNVASKE °Z ‘DIg ‘SANIONG GAOVAVG YOd AWA ONIAINONY *] 


3) 
oo, 
| 
tx) 
eal 
7 | 
O | 
Z. 
fx) 


(9b 20g v8 woydiuoeay s0g) 


SUNIONG OUAVY JO ADVATIVS GNV ‘INVHYHAO AHL 








DEc. II, 1942. ENGINEERING. 





471 























ENGINEERING. CONTENTS. 

PAGE 
Offices for Publication and Advertisements, | Central Control for Boilers (Jlus.) 461 
35 é& 36, Bedford Street, Strand, London, W. C.2. | The Institution of Mechanical Engineers 463 

We desire to call the attention of our readers to | The Engine Overhaul Factory of the British Over- 
une ine that the Shove iste adazene of ony Hagin: | seas Airways Corporation {lus o 
this Journal and other publications bearing some- | “°rrosion of Boiler Tubes (/llus.) 464 
what similar titles. Developments in Welded Ship Construction 465 
TerxcraPHic f‘* ENGINEERING,” LESQUARE | Temperature-Indicating Crayons sss 466 

ADDRESS LONDON. | Magnetic Filter for Lubricant Settling Tanks 
TgLEPHONE NumMBER—TEMPLE BAR 3663 (2 lines).| (/Uus.) 466 
. in. Centre Second- ( )peration Lathe (Illus. ) 467 
?ortable Kilns for Charcoal Manufacture 467 
SUBSCRIPTIONS, HOME AND FOREIGN. Minor Elements in Aluminium Alloys 468 
“ENGINEERING” may be ordered from any | stitution Elections 468 
newsagent in town and country and at railway book- Books Received 468 
stalls, or it can be supplied by the Publisher, post free, Personal : : 468 
at the following rates, for twelve months (or for six | Notes from the South-West 469 
or three months, pro rata), payable in adv ance :— | Notes from the North . 469 
For the United Kingdom 5 0 Notes from South Yorkshire 469 
For Canada— Notes from Cleveland and the Northern Counties... 469 
Thin paper copies £218 6 | Notices of Meetings 469 
Thick paper copies £3 3 © | Pearl Harbour and After 471 
For all other places abroad Flameproof Flanged Joints 472 
Thin paper copies £3 3 0 | Notes bo 473 
Thick paper copies £3 7 6 | Engineer or Physicist ? snes O94 

Foreign and Colonial subscribers receiving incom- | eters to the Editor —The Supply of Technical 
plete copies through newsagents are requested to|_ Ufficers. Stops for Pressure-Gauge Pointers 474 
communicate the fact to the Publisher, together with Notes from South America env ee: 475 
the agent’s name and address. | Turntable for Heavy Road Vehicles (Jllus.) 476 
Research on Rimming Steel 476 
, . ae Labour Notes 477 

When foreign subscriptions are sent by Post Office | ~ he : 

Orders, aia ae eye to the Publisher. — Caustic Embrittlement (Illus.) 478 
ENGINEERING ” Patent Record (Jlus.) 480 











ADVERTISEMENT RATES. 








The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge } 
is ls. per insertion, with the exception of advertisements | 
appearing under Situations Wanted. The line averages | 
ix words. When an advertisement mé@asures an inch | 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the | 
inside pages may be obtained on application. The | 
pages are 12 in. deep and 9 in. wide, divisible into four | 
columns, of 2} in. in width. Serial advertisements will 


ENGINEERING 


FRIDAY, DECEMBER ll, 1942. 





Vow. 154. No. 4013. 








PEARL HARBOUR AND 
AFTER. 


THE promised report of the United States Navy 


be inserted with all practicable regularity, but cannot 
be guaranteed. 





| it was expected to do, to be a profoundly interesting 


Department on the details of the Japanese attack on 


Pearl Harbour on December 7, 1941, has proved, as 











TIME FOR RECEIPT OF ADVERTISEMENTS. 
—_——_— document ; and, if it does disclose that the attack 

~ ore a emg ry a pees |was much more serious than the contemporary 
current week’s issue mus vered not | reports revealed, it must be also somewhat disturb- 

than first post on Wednesday. Alterations | j,,, to the Japanese as a revelation of the strength 
| of a nation that could receive such punishment at 


tion. Passed proofs must be in our hands the very outset and yet recover so rapidly and 
by Friday morning, otherwise they will be | «ffectively as the subsequent naval actions in the 
taken as correct. The Proprietors will not hold Pacific have demonstrated to be the fact. If the 
themselves responsible for blocks left in their | American naval, air and military forces had done no 


more, in the ensuing twelve months, than the feats 
that they have accomplished in the Pacific theatre 
of war, their resilience would have been sufficiently 
noteworthy. That they should be able, in addition, 
to stage a major operation on the scale of their 
| effort in North Africa, not to mention the many 
| relatively minor military operations in which they 
| are engaged at other points in the world- wide 
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Of the small craft, however, only the three destroyers 
above-mentioned were lost, the attackers concen- 
trating on the heavy ships, with a closer regard for 
the essentials of sea power than the Japanese have 
shown in some of their later operations. 

The decision to regarA the Arizona as a “ con- 
structive total loss,” in marine insurance parlance, 
will surprise no one who remembers the photographs 
of this wrecked battleship, now 26 years old and 
obviously not likely to pay for salvage. The 
Oklahoma is still lying capsized, and may be 
allowed to remain where she is for some time longer, 
although it is stated that a certain amount of work 
has been done in preparation for raising her. The 
three battleships, Pennsylvania, Maryland and 
Tennessee, and the three damaged cruisers, have 
since returned to service, and it is indicated that, if 
the same cannot yet be said of the three other 
battleships, their repair is well advanced. The 
machinery of the destroyers Cassin and Downes was 
salved and, presumably, has been or is being installed 
in new hulls. Nearly 180 naval aircraft were lost, 
most of them disabled on the ground. Considering 
that the attacking force consisted of little more 
than 100 bombers and torpedo bombers, of which 
rather more than half succeeded in escaping from 
the American anti-aircraft fire and defending 
fighters, the results must have seemed eminently 
satisfactory to the Japanese at the time; even 
though they did not decisively deplete the United 
States battleship strength (all eight of the heavy 
ships being over 20 years old), they did interfere 
with American strategy sufficiently to gain the initial 
advantage that they sought in order to fulfil their 
immediate programme for the assault on the British 
and Dutch possessions in the East Indies. The 


| sinking of the Prince of Wales and the Repulse, 


three days later, left them with nothing more 
serious to face, in the way of naval forces, than 
8-in. gunned cruisers. 

The Allied naval forces remaining in the western 
Pacific, outnumbered and outclassed though they 
were, gave a good account of themselves during the 
Japanese advance on Burma, Singapore and_ the 
British and Dutch East Indies, sinking several 
cruisers and destroyers ; though the correct figures 


|for these losses are difficult to determine with 


accuracy, as the ships could not always be positively 
identified. The Allies suffered a severe reverse, 
however, at the end of February, when Admiral 
Doorman, with a mixed force of Dutch, American, 
Australian and British cruisers and destroyers, 
encountered the powerful fleet that was pro- 
tecting the Japanese transports on their way to 
Java. During February 27 and 28, the Allies lost 
the Dutch cruisers De Ruyter and Java, the Aus- 
tralian cruiser Perth, the American cruiser Houston 
and the famous British cruiser Exeter, together with 
one American, one Dutch and four British destroyers, 
and a sloop; and, for the time being, the invaders 
were able to carry out their plan of campaign with 
little or no opposition from Allied surface craft. 
What losses they suffered in these several actions is 
not clear, but, for the moment, they were masters 
of the waters of the Netherlands East Indies. 

A few weeks later, however, the tide of naval 
events began to turn in favour of the Allies, when 
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| fighting arena, should provide much food for thought 
| on the part of the Japanese High Command. 
Published reports and photographs revealed, soon | 

| after the Pearl Harbour attack, that it had resulted | 
|in the sinking of the battleships Arizona and 
| Oklahoma, and the older armoured target-ship 
| Utah; together with the three destroyers Shaw, 
| Cassin and Downes, the first-named of which, it was 
|announced subsequently, was reconstructed with 
|an entirely new fore end and returned to service. 
| It was admitted, too, that the United States forces 
had suffered casualties amounting to over 3,000 
killed and missing. The account now issued, how- 
lever, shows that the material losses were very 
|much more severe. There were in the harbour 
eight capital ships, the other six being the California, 

| Nevada and West Virginia, all of which were com- 
| pletely disabled, and the Maryland, Pennsylvania and 
| Tennessee, which were temporarily rendered unser- 
viceable. There were also seven cruisers, of which 
| the Helena, Honolulu and Raleigh were put out of 
‘action; and 28 destroyers and five submarines. 











the Japanese preparations for an invasion of 
Australia were halted by the successful operations 
of American and Australian aircraft, which resulted 
in the sinking of two Japanese cruisers and a number 
of transports. In May there began the long series 
of sea and air actions in the Coral Sea which cost 
the United States Navy a destroyer and the aircraft 
carrier Lexington (soon to be replaced by a new 
vessel of the same name, recently launched), but 
which, on balance, was an unquestionable defeat 
for the Japanese Navy. Again, the: full extent 
of their losses was difficult to determine, but the 
total included one aircraft carrier sunk and another 
severely damaged, three heavy cruisers and one 
light cruiser sunk, and various small craft and 
transports also sunk. In the following month, the 
Japanese were even more severely handled, having 
four aircraft carriers, two heavy cruisers and three 
destroyers sunk and a number of warships, including 
three battleships and three cruisers, more or less 
severely damaged. The American losses again 
consisted of an aircraft carrier (the Yorktown) and 
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adestroyer. The five aircraft carriers known to have 
been sunk in the Coral Sea and Midway Island actions 
were the Ryukaku, Soryu, Hiryu, Kaga and Akagi. 
The carrier that was set on fire shortly after the 
Ryukaku was sunk is said to have been her sister 
ship, the Shokaku. 

The loss of these five ships must have depleted 
seriously the available Japanese strength in this 
important class—doubly important in such a vast 
arena as the Pacific represents—even though it must 
be presumed that a certain amount of new con- 
struction is to be allowed for, which does not 
figure in the naval reference books. The cruiser 
losses, too, have been on such a heavy scale that 
these, quite as much as the strength of the opposing 
forces, may account for the apparent increasing 
use of the older Japanese battleships for convoy 
escort duties. It must be remembered, in this 
connection, that extensive damage to hull or 
machinery is much more serious in its military 
effects when the ships are operating so far from 
properly equipped repair bases. Some repair work, 
no doubt, has been undertaken at Singapore and 
Sourabaya, but the fact that the Japanese are 
known to have been sending damaged ships to 
Hong Kong, over 3,000 miles away, clearly indicates 
that the facilities available in the captured dock- 
yards, so far as they may have been restdred, are 
quite unequal to the task that the Allied aircraft 
and gunnery have imposed on them. 

The next major clash between the opposing fleets 
took place in August, in the Solomon Islands; but 
this time the fortune of war once again favoured the 
Japanese. The Americans had landed at Tulagi and 
had captured the aerodrome at Guadalcanal, and 
the naval engagement developed when a powerful 
force of Japanese cruisers and destroyers, seeking 
to prevent further landings, came into conflict with 
the Allied covering force. The Midway actions had 
been fought at considerable distances, each side 
attacking the ships of the other by means of aircraft ; 
it does not appear, indeed, that the naval forces were 
ever within sight of each other. In this battle, 
however, there were successions of ship-to-ship 
engagements—or, in some cases, one ship against 
several—in which the Allies lost the Australian 
cruiser Canberra and the American cruisers Quincy, 
Astoria and Vincennes; but they must have 
inflicted some heavy blows in return, for the 
Japanese squadrons broke off the engagement. 

The importance of the air base in the Solomons, 
as affecting the security or otherwise of the approach 
to Australia from the north, made it certain that 
further Japanese attacks were to be expected and, 
it will be recalled, at least five others were made ; 
but the Allied naval forces had been strongly rein- 
forced and, on November 13, 14 and 15, the Japanese 
Navy suffered a defeat that more than counter- 
balanced the sinking of the four cruisers on August 8. 
According to the statement issued by the United 
States Navy Department on November 16 (reported 
in our issue of November 20) and subsequently 
amended on November 22, no less than 28 Japanese 
ships were sunk—16 warships and 12 transports— 
for the loss of nine American warships. The 
Japanese losses comprised two battleships of the 
Kongo class, eight cruisers, and six destroyers ; the 
American ships lost were two light cruisers and seven 
destroyers. Since that battle, there have been no 
naval actions in the Pacific on any comparable 
seale, though there have been reports of enemy ships 
sunk by American submarines, and of renewed 
activity in the Aleutian Islands, the chain which 
forms the southern boundary of the Behring Sea and, 
in the exclusive control of either side, would provide 
a bridge between America and Asia. Although the 
Japanese have had a number of ships damaged by 
air attack in these waters, however, the operations 
were not sufficiently important to affect the balance 
of naval power in the Pacific in one way or the other. 
It is in the central and western Pacific that the 
struggle between Japan and the Allies is being 
fought at present; and, although the final and 
decisive clash is likely to take place much nearer to 
Japan, the present operations must represent such 
a drain on Japanese naval resources, especially in 
cruisers and aircraft carriers, that the auguries for 
the second year of the war in those waters appear 
increasingly promising. 
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FLAMEPROOF FLANGED 
| JOINTS. 


| For the information of the Home Office, the 
British Standards Institution and the Mines Depart- 
| ment, a series of tests has recently been carried out 
on flameproof flanged joints, on the instigation of 
the British Electrical and Allied Industries Research 
Association, the results being published by that body 
in its report Ref. G/T 139. The actual work was 
done in the laboratories of the Safety in 
Mines Research Board. The Report gives data 
indicating maximum experimental safe gaps, and 
statistical maximum safe gaps for a large range of 
gases, but it is emphasised that it does not lay down 
maximum permissible or safe working gaps in 
practice. Many factors intervene in actual applica- 
tion which do not arise under conditions of experi- 
mental technique in a laboratory. In general, 
allowable gap-widths in commercial plant will be 
smaller than those given by the experimental 
results. Their specification is a matter for the 
appropriate overseeing or supervising authority in 
each particular case. An abridgment of the 
Report, compiled by Mr. A. P. Paton, appears in 
the November issue of the Beama Journal. 

The work was confined to flanged-gap protection 
in air-insulated electrical gear ; oil-immersed appa- 
ratus, which gives rise to quite different problems, 
not being dealt with. For the minimum safe-gap 
tests, the explosive gas was confined in a bronze 
sphere, of 8 litres capacity, cast in halves. Each 
hemisphere was formed with a machined flange | in. 
wide, and the parallel gap between the flanges could 
be varied in steps of 0-001 in. For tests on pressures 
and times of explosion a similar sphere was used, but 
of only 4 litres capacity. It had flanges 1-75 in. 
wide. The gas inside the sphere was fired by means 
of an induction-coil spark. The quenching effect of 





was tested by placing the sphere inside a steel box 
of 9 cub. ft. capacity containing ignitable gas. 

The procedure was first to find the most easily 
ignitable external mixture. This was done by keep- 
ing the internal mixture, which was exploded in 
the sphere, of constant composition and varying the 
percentage of combustible in the external mixture. 
Next, with the content of the steel box kept constant 
| with the most easily ignitable mix, the composition 
of the internal gas in the sphere was varied until 
the most incendive mixture was found. The 
maximum experimental safe gap was then found 
by gradually reducing the width until n successive 
non-ignitions were recorded. For the determina- 
tion of maximum pressure and time of explosion, 
| the tests were generally carried out with the sphere 
completely closed, the percentage of combustible 
to air being varied. In all, some 4,300 experi- 
ments were performed covering acetone, acetylene, 
benzene, blast-furnace gas, carbon disulphide, 
‘* standard ”’ coal gas, coke-oven gas, ethyl ether, 
hydrogen, methane, methyl alcohol, methyl-ethyl- 
ketone and pentane. 

It is clearly impossible in an experimental investi- 
gation of this kind to determine the absolute value 
| of the true safe gap. No test can be repeated an 
| infinite number of times. The procedure adopted 
was to determine the statistical maximum experi- 
mental safe gap from a statistical examination of 
the data on ignitions and non-ignitions, from which 
a curve smoothing out the steps by which the gap 
was altered between groups of tests could be 
obtained. The statistical maximum safe gap given 
as a result of the tests is based on a chance of 
1 to 10" that the true safe gap is not less than the 
statistical safe gap. In many cases the statistical 
maximum safe gap is smaller than the maximum 
experimental safe gap. Experiments were carried 
out with the induction-coil spark, by which the, gas 


edge of the flanges and also set centrally. In 
general no great difference was found to result from 
this alteration in the position of the spark ; carbon 
disulphide was the only gas for which it was found 
that the safe gap was smaller for central than for 
side ignition. 

Although the whole of the gases tested are of 





in the sphere was fired, set 1 cm. from the inner | 











| The 


met with in engineering practice than othe. 
Acetylene, which belongs to this latter class, pro\ 
very difficult to deal with and it was not possi! 
to determine the statistical maximum safe ga 
acetylene-air mixture was so explosi 
that the experimental work had to be repeat: | 
many times. The maximum explosive mixture ga‘ 
a pressure of 146 Ib. per square inch in the close«| 
sphere and a minimum time of explosion of 14 mil! 
seconds. This pressure exceeded the next highes: 
ethyl ether, by 15 lb. and the time of explosion wa 
less than that of any other gas except hydroge: 
for which the figure was 7-5 milliseconds. Th: 
maximum pressure of the air-hydrogen mixture wa 
however, only 105 Ib. per square inch. It wa 
decided that the maximum experimental safe ga, 
for acetylene was less than 0-001 in. This was fa: 
below that of any other of the gases tested, th: 
nearest approach to it being 0-004 in. for hydrogen 
For the blast-furnace gas tests a synthetic mixture. 
richer in hydrogen and carbon monoxide than normal, 
was used. The ability of the combustible to burn 
was due to only 38 per cent. of its constituents. A 
typical analysis was nitrogen 56-1 per cent.; CO 
32-9 per cent.; CO, 5-8 per cent.; hydrogen 
5-1 per cent.; and oxygen 0-1 per cent., by 
volume. The most incendive blast-furnace gas and 
air mixture gave a pressure of 84-7 lb. per square 
inch in the closed sphere, the time of explosion being 
102 milliseconds. The approximate minimum igni- 
tion temperature was 650 deg. C. The limits of 
inflammability with air at ordinary temperature and 
pressure ranged from a gas percentage of 28 to one 
of 70. The maximum experimental safe gap was 
0-047 in. and the statistical maximum safe gap 
0-037 in. As before mentioned, this must not 
necessarily be taken as a safe gap for practice. The 
8-litre bronze sphere had smooth machined flanges 
and although any commercial apparatus would 
presumably have machined flanges, the metal and 


the flange gap on the flame produced in the sphere | finish might well be different. 


The hydrogen content of town gas varies to some 
extent, but inquiries showed that 57 per cent. of 
hydrogen is unlikely to be exceeded. A‘ standard” 
coal gas was accordingly prepared by adding 
hydrogen to a commercial gas to bring the propor- 
tion up to this percentage. A typical analysis of 
the “ standard * gas was hydrogen 57-00 per cent. ; 
methane 24-60 per cent. ; nitrogen 7-95 per cent ; 
CO, 5-60 per cent.; ethylene 2-10 per cent. ; 
CO 1-65 per cent.; C,H, 0-55 per cent.; and 
oxygen 0-55 per cent., by volume. This gas gave a 
pressure of 113-0 lb. per square inch, the minimum 
time of explosion being 24-0 milliseconds. The 
minimum ignition temperature, 645 deg. C., was 
much the same as that for blast-furnace gas. 
Incidentally, the minimum ignition temperature for 
hydrogen is 520 deg. C. The maximum experi- 
mental safe gap for the coal gas-air mixture was 
found to be 0-019 in., and the statistical maximum 
safe gap 0-015 in. The maximum gap which is 


| allowed by existing official regulations for flameproof 


apparatus is 0-008 in. As coke-oven gas normally 
contains up to 50 per cent. of hydrogen, it is con- 
sidered that the results of the experimental work on 
“* standard ” coal gas may be applied to it. 

Among the less common gases, from an engineer- 
ing point of view, contained in the list which has 
been given, pentane is perhaps of concern to a 
larger number of workers than the others, as it is 
an incendive constituent of petrol vapour. Pentane 
(C,H,,) exists in three isometric forms and com- 
mercial pentane is a mixture. Standard pentane, 
complying with the specification for the standard 
pentane lamp used for candle-power tests, was 
employed. It gave a pressure of 122-5 Ib. per square 
inch in the closed sphere, a higher figure than that 
of any other gases except acetone, acetylene and 
benzene. The time of explosion was 53-0 milli- 
seconds. Although the pressure was considerably 
higher than that given by coal gas, the time of 
explosion was more than double. This probably 
explains the fact that it permits of a considerably 
larger gap than does coal gas. The maximum 
experimental safe gap was 0-040 in., and the 
statistical gap 0-037 in, This is a gas for which 
official rules have been laid down for a maximum 
permissible gap. The figure is 0-016 in., exactly 


| industrial importance, some are more commonly | double that of the corresponding rule for coal gas. 
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lure Roya Corps or ELEcTRICAL AND MECHANICAL 
ENGINEERS. 


THe Royal Corps of Electrical and Mechanical 
Engineers can scarcely look forward to inscribing 
all its battle honours on its colours since it will be 
involved in every future action ; campaigns may be 
all there is space for. Though the Corps only 
came into being officially on October 1, it has 
already shown its quality and ubiquity in Egypt 
and Libya, as was evident from details given at a 
conference addressed on December 3 by Brig.- 
General C. M. Bostock, Deputy Director of Mechani- 
cal Engineering. Briefly, the Corps functions thus : 
the first echelon goes into action on trucks and 
tractors with the tanks, with artillery regiments, 
with the anti-aircraft guns and with the infantry 
brigades, its object being the repair of damaged 
equipment on the field ; if need be, rifles are carried 


for defence. The second echelon, with mobile work- | 


shops and heavy lorries equipped with machinery 
and having ‘breakdown appliances, follows to 
effect such heavy replacements and repairs as are 
possible with a degree of despatch sufficient to 
enable it to keep pace with the brigade or division 
relying on it for such services. The third echelon, 
only semi-mobile, establishes workshops and depots 
on the lines of communication, while the fourth 


echelon, at the base, is provided with workshops | 


equipped not only to repair all types of arms, 
using the term in its widest sense, but to produce 
spare parts if local manufacture becomes necessary. 
The two rear echelons, in short, provide the pool 
of serviceable assemblies from which the two in the 
fighting zone draw for replacements. The Corps is 
responsible for all maintenance and equipment in 
the Army, except tents, harness and saddlery ; its 
activities cover tanks, wheeled vehicles, small 
arms, machine guns, radio-location, wireless, instru- 
ments, telecommunications, coast defence and 
searchlight gear, and even watches. The units 
using these equipments are now trained and per- 
mitted to perform only the barest minimum of | 
maintenance, their responsibility ending as regards, | 
say, tanks and motor transport at greasing and 
oiling and small adjustments. Every repair de- 
volves on the Corps personnel. With such a wide 
range of duties as outlined above, it is clear that 
there is room for a wide diversity of skill in the 
new Corps, and the workshop, the garage and the 
technical school have all furnished recruits; but 
there is still room for hundreds of officers and 
thousands of craftsmen, this latter term displacing 
the designation ** private,”’ and the skilled man can 
find a place in one of the highest paid units of the 
army, while the beginner can be trained as a crafts- 
man in the Corps’ technical schools. Women, too, 
have proved their value, for example, in base work- 
shops as radio and wireless mechanics. 
its immediate services in freeing the Army from the 
threat of mechanical breakdown, it is obvious that 
the Corps will ultimately have a great influence on 
design ; men who are engaged in making frequent 
repairs cannot fail to become aware of weak spots 
and shortcomings which it needs experience in the 
field to detect. The Corps should be of special 
interest to the engineering industry, quite apart 
from the example of co-ordination and organisation 
that it provides. 


Tue Lonpon Master BuiLpers’ Association. 


As announced on page 433, ante, the London 
Master Builders’ Association is celebrating this 
year the seventieth anniversary of its foundation. 
To mark the occasion, a reception was held by the | 
President, Mr. W. E. Rice, O.B.E., and the Council | 
in the Hall of the Royal Institute of British Archi- 
tects, Portland-place, London, W.1, on December 3. 
Lord Portal, D.S.O., M.V.O., the Minister of Works 
and Planning, was the principal guest, and in the | 
course of an address congratulated the Association | 
on the cordial relations which had prevailed between | 
the members and their employees for the past | 
20 years. He emphasised the need for training | 
young operatives and men to be demobilised from | 


Apart from | 


1 was 7,192/., against 6,863/. in 1940. 
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| the Services after the war. If the industry wanted 

to attract good men, it should give them the prospect 
|of security and permanent employment; hence 
| the system of casual labour in the building industry 
| must be discarded after the war, and, to this end, 
a programme should be drawn up which would offer 
continuity of employment for a number of years. 
| 1t was unlikely that the industry would be freed 
from controls as quickly as had been the case after 
the last war; some form of organisation would 
| continue to be needed for some time after the 
| termination of hostilities. In conclusion, he urged 
the members of the Association to be prepared to 
consider post-war developments from a broad, 
| national point of view. In welcoming the guests, 
the President intimated that messages of congratu- 
| lation had been received from the Chancellor of 
the Exchequer, the Minister of Health, the Home 
Secretary, and other ministers, many Members of 
Parliament, the Lord Mayor of London, and the 
Mayors of London Metropolitan Boroughs, and 
officials of trade unions connected with the building 
industry. A cable of greetings and congratulations 
had also been received, that morning, from the 
President of the Builders’ Exchange of London, 
Canada. 


Crry anp GuILps oF Lonpon INsTITUTE. 


The main purpose of the City and Guilds of 
London Institute, which is an association of the 
Corporation and Livery Companies of the City of 
London, is the promotion and advancement of 
technical education. The operations of the Institute 
are divided broadly into three branches, namely, 
the City and Guilds College, Exhibition-road, 
London, 8.W.7, the City and Guilds of London Art 
School, Kennington, 8.E.11, and the Department 
of Technology, 31, Brechin-place, S.W.7. The 
annual report of the Council of the Institute for the 
year ended December 31, 1941, shows that the City 
and Guilds College was attended by 293 students 
| during the 1940-41 session, as compared with 608 
|in the pre-war, 1938-39, session, and that, of the 84 
students who entered for the final internal B.Sc. 
(Engineering) degree examination, 74 graduated, 
21 with first-class honours and 29 with second-class 
honours. In addition, five students entered for the 
final internal B.Sc. (Engineering) degree examina- 
tion in chemical engineering, all of whom gradu- 
ated, two with first-class and three with second- 
| class honours. The Department of Technology of 
the Institute, as is well known, makes provision for 
examinations in technological and allied subjects 
covering most of the staple trades and industries of 
this country. The number of candidates for the 
examination held in 1941 was 15,946, as compared 
with 38,189 in 1939. Out of these 15,946 candi- 
dates, 12,701 resided in the British Isles and 3,245 
in overseas countries. Approximately 70 per cent. 
| of the candidates examined at centres in this country 
passed their examinations successfully, and, of those 
who sat at Overseas centres about 50 per cent. were 
| successful. The Institute also conducts examina- 
tions for teachers’ certificates in handicraft and 
domestic subjects and 489 candidates presented 
themselves for these during 1941. The financial 
statement appended to the report shows that the 
contributions from the Corporation of London and 
the City Companies to the Institute, since its founda- 
tion in 1878, total nearly 1,407,000/. The net 
| expenses of the Department of Technology in 1941 
In addition, 
| 3431. was allocated to the Technological Prize Fund 
|in 1940 and 2841. in 1941. The expenditure of the 
| Delegacy of the City and Guilds College, on the 
| general maintenance of the College, was 67,2601. in 
1940-41, compared with 71,118/. in 1939-40. In 


| addition, 2,595l. was spent on the technical research 


departments out of the grant from the Clothworkers’ 
Company from Holligrave’s Trust, against 3,602. in 
1939-40, leaving an unspent balance of 4,5131. 


DecmmaL CorNaGeE. 


In the article entitled ‘ International Systems 
and Standards,” which appeared in our issue of 
November 13, the question of the possibility of the 
adoption of a metric coinage in this country was 
incidentally mentioned. This particular aspect of 





| 


| international standardisation was not enlarged on 
| by Sir Richard Gregory, on whose address to the 
seventeenth annual conference of the Association of 
|Special Libraries and Information Bureaux the 
article was based, but it is clearly one of the main 
projects of the Decimal Association. Mr. Harry 
Alleock, M.I.Mech.E., M.I.E.E., who has recently 
been elected chairman of this Association, has 
called our attention to an article which appeared 
in the August issue of the Monthly Record of the 
Manchester Chamber of Commerce. This, we 
assume, embodies the formal proposals of the 
Decimal Association. It is pointed out that the 
foreign competitors of this country employ nearly 
|40 different national monetary units of widely 
| divergent values. All, however, divide them on the 
| decimal system. To bring Great Britain into line, 
it is proposed that the pound, shilling and penny 
should retain their present values and that a new 
| token, having a value of 1-2d. (one-tenth of a shil- 
| ling), should be introduced. The purpose of this 
would be to prevent the temporary confusion which 
would result from the sudden change of the value 
of a penny to one-tenth of a shilling, which would 
| be the ultimate ideal, although it is suggested that 
|an increase in the purchasing power of a penny 
| would be especially useful at the present time. A 
precedent for the introduction of the token of 1 -2d. 
was furnished by issue of the decimal florin, in 1849, 
which circulates concurrently with the half-crown. 
It is, however, assumed that the penny would 
gradually disappear, with a considerable saving in 
| copper of which “‘ 16,000 tons are at present 
locked up in our coinage.”’ The metal to be used 
for the manufacture of the token is not mentioned, 
but it is evidently intended that the coin should be 
smaller than the penny. “‘ The gradual replacement 
|of the unduly large, heavy and dirty pennies by 
‘smaller, lighter and cleaner new tokens would 
relieve the unreasonable strain which is at present 
| imposed on the personnel and equipment of banks, 
| insurance companies and trading concerns handling 
coppers in bulk.” ‘There is clearly a little special 
| pleading in this sentence. The tokens could hardly 
| all remain “new ” or clean. It is pointed out that 
| while the penny remained in circulation, the shilling 
| would be divisible by 2, 3, 4, 5, 6, 10 and 12, uniting 
| the conveniences of the decimal and duodecimal 
| Seanes. Whether a Government which is appa- 
| rently expected not only to win a war but to recon- 
| struct the whole basis of society has yet had time 
to pay any attention to this subject it is impossible 
to say, but the article is certainly justified in the 
contention that in war time the general public is 
more amenable to drastic changes in its habits than 
it is in times of peace. 





| 
| 
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Tue Tovuton FLEET. 


Colonel Knox, United States Secretary of the 
Navy, has added a postscript to the accounts of 
the scuttling of the French fleet at Toulon, which 
was reported on page 453 of last week’s issue of 
ENGINEERING. Addressing a Press conference at 
Washington on December 8, he stated that aerial 
reconnaissance, supplemented by information from 
‘‘ other sources,”” had revealed that some 15 of the 
total number of warships in the port (approximately 
60) had not been scuttled, and had fallen into Ger- 
man hands, apparently intact. They consisted of 
two light cruisers, six destroyers, two gunboats, 
one old battleship of no military value, and four 
submarines which were under construction. There 
were also five tankers, of unspecified tonnage. It 
will be seen, therefore, that the ships do not 
represent such an important part of the fleet 
as might be inferred from the broad assertion, in 
some daily papers, that ‘‘a quarter of the French 
fleet’ had escaped destruction, even if no inter- 
nal damage had been done to them, the evidence 
of which the aerial reconnaissance did not and 
could not disclose. It is more than probable, 
however, that they are damaged to some extent ; 
and, while it is always advisable to prepare for 
unpleasant surprises and not to indulge in excessive 
optimism, it may be well to defer judgment on the 
thoroughness or otherwise of Admiral de Laborde’s 
arrangements for scuttling until further reconnais- 
sance shows that the ships have actually left the 





harbour, and under their own power. 














DEc. II, 1942. 





ENGINEERING. 








'then can the physicist contribute? A deep 


ENGINEER OR PHYSICIST? 


By Percy DunsHeatu, D.Sc., F.Inst.P., 
M.Inst.C.E., M.1.E.E. 


THE relationship between engineering and physics 


| unit, but a real intimacy with the laws of diffusion 


is one which may have an important bearing on | 


industrial progress after the war. It is not many 
years since physics was a science practised by stu- 
dents in academic laboratories with no thought of 
industrial application. Exceptions there 
such as Kelvin, who possessed a remarkable apti- 


the past accumulated knowledge for its own sake. | 
While men like Rayleigh, Rutherford, the Braggs, | 


Einstein and Kapitza have continued brilliantly 


pursuit, more and more physicists are turning in | 


the direction of the practical application and inter- 
pretation of the science for industrial use. To-day, 
conferences attended by scientists and industrialists 
discuss the place of the physicist in industry and 
the details of his training to fit him for useful 
service. 

The day has gone by when industry expected 
the works chemist to be ready with answers to 
any problem which could be considered scientific. 
At the present time, the dynamic activities of the 
carbon and hydrogen atoms in the plastic world 
are producing overnight such new and wonderful 
combinations that the chemist in industry has his 
hands full. Even he, without being expected to be 
an engineer for part of his time and sometimes a 
physicist, must specialise either as a controller of 
materials and processes, or as an investigator along 
new lines in the research laboratories. 

We are certainly witnessing a revolutionary stage 
in the relationship between chemistry and physics. 
Via ionic and quantum theory the physicist is 
making a far reaching attack on fundamental | 
chemistry. X-rays, developed and applied by the 
physicist in the field of organic chemistry, are giving 
us the precise three-dimensional arrangement of the 
atoms in a complex molecule, settling such delicate 
matters as the length of the hydrocarbon chains, 
and even going to the extent of indicating whether 
they are straight or curved. This development bids 
fair to replace the age-long methods of analysis 
employed by the chemist. 

What then is the position in the field of engi- 
neering—engineering which is so widely accepted 
as the application of the forces Of nature to the 
service of man? The position is clearly one in 
which the physicist shows every indication of super- | 
seding the engineer in quite a number of his estab- 
lished occupations. Engineering is applied physics | 
and much of physics is engineering. Indeed, there | 
is such extensive overlapping that no true line of 
demarcation can be drawn between them. Both 
engineering and physics call for the application of 
logical thought and intuition—two very different 
things—and clearly the physicist must be logical | 
in the extreme, while the engineer will get nowhere 
without sound intuition. While not attempting to 
put each into a separate watertight compartment, 
the thought does give us an inkling of their different | 
spheres. By means of logic and reasoning, the 
physicist leads us to the formulation of laws from 
carefully observed facts; the engineer, equipped 
with an informed intuition, discovers quickly the 
cause of a factory trouble or from the many thou- | 
sands of available ideas selects in a flash, and | 
without step by step reasoning, the two particular 
germs which when combined together produce 
invention. 

A question which arises at once is the extent to 
which an engineer should be mentally equipped so 
that he can perform, in industry at any rate, all the 
functions of a physicist. Certainly if he can do so, 
the combination is a strong one for meeting the wide 
variety of problems. The curricula of all university 
trained engineers should cover the fundamental | 
properties of matter, such as gravitation, stresses 
and strains, friction and diffusion as well as thermo- | 
dynamics, light, sound and electricity. 


Every one | 
of these, along with mathematics, must be carried | 
to a fairly advanced stage before a student can 
claim to be equipped as an engineer. 





were, | of a separate specialist, the physicist ? 


acquaintance with quantum mechanics is not neces- 
sary for an engineer designing, say, a large power 


are invaluable to one formulating a drying and 
impregnating process. 

There are thus two separate questions involved 
in this subject—the question of the place of physics 
in industry and the much more difficult question : 
is the application of physics the duty of the engineer 
While a 


good deal depends on the particular branch of | 








tude for bringing discoveries into immediate prac- | “"S'™°ermg and industry involved, it is certain that | 


tical use, but, generally speaking, the physicist of | 


in most, the intuition and broad training charac- 
teristic of the engineer are essential in the individual | 
concerned, whether he be labelled engineer or | 
physicist. It has been claimed that it is easier to | 


the ancient tradition of physics almost as a cultural |" physicist to become an engineer, than to | 


train an engineer to think as a physicist. This may 
be so at ages of 25 upwards, but in a college course | 
there seems no reason whatever why the engineering 
student should not be equipped mentally in all the | 
concepts of physics. Such learning is not an addi- | 
tional load for him to add to an already over- | 
burdened timetable, but constitutes a matrix for | 
fusing together his more practical subjects. It is | 
difficult to see how a man trained at college as a| 
physicist only can hope to equip himself during sub- | 
sequent industrial life in the fundamentals of 
engineering science to such an extent as to maintain 
his position among practical men. He runs a grave 


| risk of being unable to talk the same language—to his | 


} or 30 years. The engineer is normally too involved 


| of engineering concerned. 
| example, he has the least opportunity for service, as | 


| far started to discover the laws. 


great detriment in getting his ideas adopted. 

One very general line along which the physicist | 
may be invaluable to industry is in keeping abreast | 
of the continuous spate of new knowledge of the | 
physical universe and translating it for early | 
application. Such application ‘thust perforce lag | 
behind discovery; in the past it has lagged 20 


in application to see the possible implications of new 
discoveries, even if he has the opportunity of keep- 
ing informed about them. A physicist associated 
with industry, however, and maintaining the closest 
possible contact through the meetings of societies 
and scientific discussions with these fundamental 
developments, is able to grasp their possible effect | 
on his own industry and to translate the knowledge 
into an ordered and simplified system for the use of | 
the engineer. 

The possible sphere for employment of physicists | 
alongside engineers depends largely on the branch | 
In civil engineering, for 


the work depends so much on design and on the 
previously determined strengths of materials; but 
even here the geo-physicist may play a very important 
part. In mechanical engineering the scope of the 
physicist is wider, from refrigerators to heat engines. 
Notwithstanding the dictum of the President of the 
Board of Education that with a knowledge of Latin 
a man can take the internal-combustion engine in 
his stride, an advanced knowledge of physics applied | 
to vaporisation of fuel, mixing of gases and propaga- 


| tion of flame is probably of more value. 


It is in electrical engineering, however, that the 
greatest scope presents itself for the physicist. The | 
subject is largely susceptible to laws and measure- 
ments: the laws must be determined, the methods 
of measurement developed. In such widely em- 
ployed processes as the coating of a wire with tin 
or enamel, the extrusion of a plastic material, or the 
impregnation of a fibrous dielectic we have not so 
Empiricism is as 
rampant here to-day as it was in the development | 
of the steam engine at the beginning of the Eigh- 
teenth Century before Carnot, Joule and others gave | 
the practical man the mental tools which resulted | 
in such a remarkable advance in the application of | 
steam power. 
The keynote of physics in industry is probably | 
to be found in the opportunities it provides for the | 
elimination of what we call chance, the element of | 
uncertainty which is found in most industrial pro- 
cesses. Reasonably uniform results are achieved 
day by day for a period and then, without warning, | 
something happens for no apparent reason and the 
quality of the product falls away. This is often 


What further | put down by the practical man to chance, but what 


is chance but the measure of our ignorance ? More 
than one philosopher has shown that nothing really 
happens by chance. A cone standing on its point 
appears to fall one way or the other from a position 
of unstable equilibrium quite fortuitously, but if 
we knew with sufficient precision the departure 
of the dimensions from geometrical symmetry, thi 
air currents in the neighbourhood and all extraneous 
effects such as the vibration due to the passin, 
motor "bus, we could predict with certainty th« 
direction of fall. Every physical effect has a caus: 
and an all-seeing Providence could foretell from 
the beginning of time all future happenings. Wit! 
the limited knowledge at our disposal, the very 
small causes which determine the effect we observ: 
are frequently not appreciated. The study of thes: 
causes by experiment and observations should lead 
us to the formulation of general laws connecting 
cause and effect. In the world of engineering o1 
applied physics the determination of these laws 
is the province of the physicist: their application 
to the production of machine, process or product, 
is the field of the engineer. Eyen where the complex 
nature of the causes makes their elucidation tem 
porarily impracticable the physicist, through his 
mathematical equipment, can often throw a flood 
of light on the problem by the application of the 
laws of probability. 

It is clear that not only must industry depend 
more and more on the application of physics, but 
further, and to a growing extent, that application 
must result from the employment in industry of 
physicists alongside engineers. The engineers must 
all be physicists to a point, but the physicist, so 
long as he carries physics to the utmost boundary of 
existing knowledge, need not be an engineer. It 
is desirable in many industries that he should be 
the aider and abettor of the engineer and be based 
on the research laboratories with a roving com- 
mission in the factory, encouraged to maintain the 
closest possible contact with the problems of the 


| production staff, but not too actively engaged in the 


production machine. By fundamental research to 


| collect and establish physical laws and the applica- 


tion of this systematised knowledge, the physicist 
can do much to refine industrial science which 
ultimately must be the practical work of the 


| engineer. 








LETTERS TO THE EDITOR. 


THE SUPPLY OF TECHNICAL 
OFFICERS. 


To THe Eprror or ENGINEERING. 


Srr,—As one who has had a good deal to do with 


|engineering apprentices, both in regard to their 


education and in the works, I feel that it is desirable 
to call attention to a danger to their future interests 
which is inherent in the scheme for Engineering 
Cadets, intensively trained to become technical 
officers in the Army. 

In the first place, since, for some years now, | 
have made a plea, when occasion permitted, for the 
influx of engineering personnel into the Services, 
particularly the Army, I can only wish the Cadet 
scheme every success, but we are bound to seek 
means of being fair to present-day apprentices. 
Many of these, at considerable expense of energy 
and time, are taking evening engineering courses 
in order to fit themselves for technical and executive 
positions later on, and many have taken day or 
sandwich courses at technical colleges. Among 
your remarks on the scheme in ENGINEERING of 
November 6, it is suggested that the training of 
the Engineering Cadets may fit them for entry into 
the industrial system afterwards, and this is where 
there arises some danger of unfairness to the present- 
day apprentices in engineéring. 

At a time when many of the present engineering 
apprentices will be seeking promotion into the 
technical and executive grades, it is likely that there 
may be large numbers of the products of this 
Engineering Cadet scheme arriving on the market 
in competition with them, and I feel that it is 
necessary that some steps be taken to guard their 
interests as far as possible. I have had some dis- 
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| 
couraging experiences with so-called intensively 
trained personnel essaying to fill executive positions, | 
and, in general, I have found that works-trained 
men are more successful in dealing with both work- 
people and staff. Intensive training will be quite | 
suceessful, no doubt, for Army and Service pur- | 
poses, Where regulations are somewhat definitely set 
forth, but it is doubtful whether, in ordinary in- | 
dustrial work, this success will be as marked. What 
steps, then, are we to take in order that our present- 
day apprentices shall have a fair deal ? 

Yours faithfully, 
CuaRLes H. Wricat. 
28, Berryhill-drive, 
Giffnock, Renfrewshire. 
December 3, 1942. 








STOPS FOR PRESSURE-GAUGE 
POINTERS. 


To THe Eprror oF ENGINEERING. 


Srr,—Your correspondent has raised a most 
interesting but confusing point in his letter, pub- 
lished in your issue of November 13, on page 395. 
It is interesting, because it is a matter upon which | 
many people have pondered, and confusing because 
of the comparison he makes between pressure 
gauges and electrical instruments. 

The Bourdon-tube pressure gauge, to which no} 
doubt your correspondent refers, is a mechanical | 
instrument, and as such, needs the application of a | 
certain amount of pressure to overcome initial | 
inertia and play in the various joints. This is 
usually represented by a small loss of reading at the 
commencement of the scale. If, therefore, a 
pointer stop were not fitted here, there is a possi- 
bility of the pointer falling below the zero mark, 
indicating a non-existing inaccuracy. 

When full-scale accuracy is demanded on such 
instruments as, say, test gauges, then greater care is 
taken in fitting and burnishing the various bearing 
parts, to ensure the absolute minimum of play and 
friction, and the elimination of pointer or internal 
stops., This, of course, involves more expense, and 
explains one reason for the difference in price 
between commercial pressure gauges and test 
pressure gauges. 

Your correspondent points out that ‘* it is impos- 
sible to detect even a large error on the zero reading, 
if the error is in a negative direction." May I point 
out that the erroneous readings on positive pressure 
gauges are invariably plus readings, owing to the 
fact that there is a natural tendency for the Bourdon 
tube to expand rather than to contract, and an 
inaccurate positive pressure gauge is usually indi- 
cated by the fact that the pointer has not returned 
to the stop pin when pressure is released ? 

Not being an expert on electrical instruments, 
I cannot discuss their construction, but under- 
stand that their control is magnetic im principle, 
and therefore does not rely upon mechanical joints, 
as does a pressure gauge. Hence the confusion 
which arises in the comparison. 

Yours faithfully, 
ALFRED J. MANN. 
104, Green Lanes, 
Wylde Green, 
Sutton Coldfield, 
Birmingham. 
December 2, 1942. 





ALMANACS AND CALENDARS FOR 1943.—We have 
received letters from several engineering firms stating 
that the Board of Trade Paper Control Order No. 48 
prohibits them from sending calendars for 1943 gratuit- 
ously to their business friends, as in previous years. 
Calendars may only be forwarded on request, and subject 
to a charge which must be received by the firm before a 
calendar is dispatched. 
firms and the charges : Messrs. The Davenport Engineer- 
ing Company, Limited, Bradford (2d.); Messrs. British 
Insulated Cables, Limited, Prescot, Lancs. (3d.) ; Messrs. 
Ashwell and Nesbit, Limited, Barkby-road, Leicester (1s., 
proceeds to Lord Mayor’s National Air-Raid Distress 
Fund); Messrs. Ruston-Bucyrus, Limited, Excavator 
Works, Lincoln (“at least one penny,” proceeds to 
Services Comforts Fund); and Messrs. Stewarts and 


Lloyds, Limited, Winchester House, Old Broad-street, 


| shipping shortage obviously restricts the supply of 
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NOTES FROM SOUTH AMERICA. | 


| 
| co-ordination of railway services and the supply of 


petroleum to relieve the fuel shortage in Argentina. 


Tue withdrawal of Allied shipping for war pur- | Because of the latter, a recent Argentine decree stipu- 
poses, coupled with the shortage of fuel, renders the | lates that all industries using electric power, with 


transport problem in South America even more acute 
as time passes. It is true that some of the republics, 
especially Argentina and Brazil, have accumulated 
important national merchant fleets, while aviation 
lines are being extended and work on the great Pan- 
American Highway is being intensified; but, at the 
same time, these factors compensate to only a relatively 
small degree for the shortage of international shipping. | 

On the one hand, the United States has signed many 
important agreements with the countries south of the 
Rio Grande for important financial and technical 
assistance, mainly directed towards improving trans- | 
port facilities so as to augment the supply of metals | 


| and other strategic products for the war effort of the | 
| United Nations, this implying many vital engineering 


and other constructional projects; on the other, the | 


capital goods from the United States to Latin America, | 


|is required for extraction of the substance. 


| certain exceptions, must cease work between 7.30 p.m. 
and 9.30 p.m. The Argentine programme of public 
works this year, totalling 210 million pesos, calls for 
the construction of railways, irrigation works and 
ports, with special attention to the construction of 
power-houses using water as the source of energy. 

The National Highways Department is to call for 
tenders for new roads in the province of Catamarca. 
Argentina is now supplying one-half of the casein 
| requirements of the United States, from which American 


| factories are manufacturing a wide variety of articles, 


including aeroplane parts. Argentine casein plants 
are widely scattered about Buenos Aires at a distance 
inland of from 100 miles to 200 miles, and little labour 
In the 
neighbouring republic of Uruguay, building activities 


| continue to decline on account of the lack of reinforcing 


steel and certain lines of builders’ hardware. It is 


apart from Washington’s own great demands upon | estimated that the building trade has decreased approxi- 


‘available American materials and man-power. Taking | mately 50 per cent. as compared with 1941. In an effort 


We give below the names of the | and may be compared with 2-34 per cent. in 1931.32. 





London, E.C.2 (refills for calendar case, 1d.). 


the long view, there should result a permanent and to cope with the unemployment resulting from this 


welcome broadening of the whole economic basis of | 
Latin America if circumstances permit the pursuance of | 
present development schemes to their maturity. While | 
the war lasts, however, Latin-American trade will | 
depend almost entirely upon the will and ability of the | 
United States and the United Kingdom to make avail- 
able the necessary shipping, to place orders in the | 
various republics, and to release the engineering and 
other key products urgently needed. The over-riding 
principle in each case must be, of course, the relative 
value to the war effort of the United Nations. 

Looking towards the post-war period, it is obvious 
| that, because of increasing difficulties in obtaining 
goods from overseas during war time, manufacturing 
industries in South America have been fostered to a 
degree which has been restricted only by the problems 
encountered in securing the necessary materials, 
equipment and technical assistance. The survival of 
some of these industries after the war may be open to 
question, but, even if a number of articles formerly 
imported should continue to be manufactured locally 
on a large scale, this may lead to inquiries abroad for 
fresh lines of equipment, etc., and for replacement of 
worn out engineering plant and spare parts. More- 
over, manifest opportunities for British post-war 
trade recovery should exist in the accumulating demand 
|in South America for many specialised manufactures 
|which the highly industrialised countries are still 
| better able to supply. Despite war-time difficulties, 
| British trading interests must endeavour, therefore, to 
| maintain the intimate personal connections which have 
| always been a happy tradition in Anglo-South American 
| trade. 

Argentine railwaymen have asked for an increase 
| in wages in view of the sharp rise in the cost of living. 
| This adds to the problems facing the British railway 
companies operating in Argentina, which are already 
confronted with such difficulties as inability to obtain 
| replacements of rolling stock, etc., the scarcity and 
| high cost of fuel and other essential materials, unsatis- 
| factory working regulations, excessive bureaucratic 
| control, and losses on foreign exchange remittances. 
| Statistics published in Buenos Aires covering the 
| 1941-42 Argentine railway year, which ended on 
| June 30 last, show that the gross revenue of the pri- 

vately-owned railway companies operating in Argen- 
|tina under ‘national jurisdiction expanded from 
| 376,219,000 pesos to 408,247,000 pesos in 1940-41, 
|the higher revenue from traffic in the high-freight 
| categories (mainly livestock, industrial materials, 
| building construction materials and general merchan- 
| dise) having largely compensated for the shrinkage in 
| traffic in cereals. Due, however, to the much higher 
| cost of materials, and particularly fuel, the total ex- 
penses rose from 317,312,000 pesos to 344,560,000 
pesos, so that the surplus of revenue over expenses was 
| 63,687,000 pesos against 58,907,000 pesos. Moreover, 
| the loss on exchange was heavier at 29,292,000 pesos 
against 24,209,000 pesos, so that the net revenue for the 
1941-42 year was 34,395,000 pesos against 34,698,000 
pesos in the preceding twelve months, and was the 
lowest recorded in the past decade. The net revenue 
in 1941-42 represented only 1 per cent. on capital 
invested, which, again, was the lowest for ten years, 


| 
| 





The President of the Trafisport Corporation in 
Buenos Aires has transcribed to the Argentine Govern- 
ment proposals made to the Board of the Corporation 
for the *gradual nationalisation of urban transport. 
Following upon the recent strike of colectivos in Buenos 
Aires because of proposals to merge them with the 


situation, the Government has formulated a public 
works construction programme, to be financed with an 
issue of 33,000,000 pesos in internal bonds. The 
Government are now concluding their study of the 
amount of imported material that will be required 
for this programme. 

The immediate future of Brazil will depend largely 
upon the ability to accelerate the development of her 
vast potential resources undér the present economic 
collaboration with the United States, which, in turn, 


| depends upon the shipping problem. Because of the 


fuel shortage, the alcohol industry in Brazil has been 
decreed to be of national interest, and minimum 
prices have been fixed for high-grade alcohol over a 
period of four years, as well as for sugar-cane used to 
produce alcohol. National manufacturing industries 
are expanding in many directions, and it was recently 
claimed officially that the country would soon be 
producing its own tanks, aircraft and other war equip- 
ment. The National Council of Water and Electric 
Power recently issued a report upon the supply of 
electric power available in Brazil. It was stated that 
2,707 localities were served, of which 619 were in the 
mining area of Minas Geraes and 567 in the manu- 
facturing district of Sao Paulo. The potential hydraulic 
power in 1940 was stated to be 14,561,200 kWh, 
4,346,900 kWh being in Minas Geraes, 1,940,800 in 
Sao Paulo, and 1,934,000 in Parana, the remainder 
being divided between the States of Bahia (912,400) ; 
Rio de Janeiro (405,200) ; Rio Grande do Sul (183,000) ; 
Santa Catharina (146,700); and Pernambuco (34,300). 
A mining congress is being held in Bolivia, the chief 
subject for discussion being the increase of output to 
provide the democracies with raw materials. Since 
the occupation of Malaya, Bolivia has become the 
major tin producer for the Allied Nations. The water- 
ways of Bolivia are also being studied by a Government 
committee. 

A new official organisation has also been created in 
Mexico to study the promotion of industry, particularly 
for developing mining and the transport systems. A 
new armaments factory will shortly be opened near 
Mexico City, where several thousand employees will 
concentrate on the production of Mendoza automatic 
rifles, which have been adopted by the Mexican army. 
In Peru, despite difficulties in obtaining machinery 
replacements, the high prices of strategic metals are 
benefiting the mining industry, while the output of 
petroleum is being maintained at satisfactory levels. 
Public works, particularly transport, are being actively 
pursued, and credits granted by the United States are 
to be utilised for the development of the-iron and steel 
industry in the north of the Republic, where there are 
large deposits of both anthracite coal and iron. The 
first lot of machinery for the ‘“ Goodyear del Peru” 
tyre factory has arrived at Callao. Construction of the 
plant will begin shortly, and it is expected that by 
July next the first tyres will leave the factory. Nor- 
mally, thecountry needs 60,000 tyres a month. Present 
circumstances have, of course, created a shortage. The 
Goodyear del Peru Company, established with United 
States and national capital, will lessen the need for 
importation by using Peruvian raw material. Ulti- 
mately it is hoped that all internal needs will be met 
and that there will also be available a surplus for 
export. Peruvian tyre imports in 1939 amounted in 
value to 5,000,000 soles. 

In Colombia, the Supreme Court has just given the 
decision that the holder of a Government-granted oil 
concession cannot renounce the concession unless it 
has been explored in the usual manner and proved not 
to contain oil in commercially exploitable quantities. 


Corporation, the Argentine Government are expected | This decision harmonises with the Government’s atti- 


to take strong action, probably by compulsory acqui- 
sition. Argentina is developing much closer transport 


tude towards the petroleum industry, as reflected in a 
measure now before Congress, designed to prevent 





relations with Bolivia, particularly in regard to the 


petroleum concessions being obtained but not worked. 














ENGINEERING. 


DEC. II, 1942 


The measure also seeks to establish that all subsoil | 
rights belong to the nation unless surface-owners can | 


T y > Th ‘ Te 
produce titles expressly including the subsoil. Protec- Tl RN TABLE FO R HEAVY ROAD V E HICLES. 
tion would be given, however, in the case of contracts 
already entered into. A recent decree authorises the | THE BLAW-KNOX COMPANY, PITTSBURGH, PA., U.S.A. 
Government of Colombia to create a Co-operative | 
Transport Fund, to be controlled by the National | 
Railways, with an initial capital of 1,400,000 pesos, 
of which 900,000 pesos is to be subscribed immediately, 
for the acquisition of motor-vehicles. The vehicles 
thus acquired will be retained in stock and sold by the 
Fund as and when they are required for the transport 
needs of the country. The Board of Control of Ex- 
change and Imports will not grant licences for the 
purchase of vehicles of types similar to those held in 
stock by the Fund, and stores of tyres in the hands of 
dealers and distributing agents are declared a public 
utility to be acquired by the Fund. Severe penalties 
are imposed for any infraction of the terms of the | 


decree 





TURNTABLE FOR HEAVY ROAD 
VEHICLES. 


Tue accompanying illustration shows a self-contained 
turntable which has been built by the Blaw-Knox 
Company, Pittsburgh, Pa., U.S.A., for use by the con- 
tractors at a Pacific naval air base. It will handle 
three-axle lorries up to 15 ft. 6 in. wheelbase, and of a 
total weight, including the load, of 55 tons. Turn- 
tables of this type are built by the Blaw-Knox Company 
in a variety of sizes, the smallest standard pattern 
carrying an 8-ton load and the largest one of 27 tons. 
hm anes ceeaeaiinn are yy tem rf RESEARCH ON RIMMING STEEL. en from the core to the rim. In fact, the rim-core 
restricted spaces in a much shorter time than is} Ar the autumn meeting of the Iron and Steel Insti- | me yg Pays ane. mt os 0 more sharply 
required for complicated mancuvring. This reduces | tute, held at Sheffield yesterday, December 10, five | phefore The he oe *s vagahes pag ser or than 
the time which a lorry has to spend at the delivery, | papers dealing with rimming steel were presented, by pe f the 7 ° tel pes le-su P v—- inclusions in 
or loading, terminal, and increases the number of daily authority of the Committee on the Heterogeneity of | of the heati r ee " ve rae ame, as a result 
round trips. As the turntables can be sited on poor | Steel Ingots and were discussed joint ly. One of the of a width ‘de r n! the a “ hgpee rene globules 
ground, such as loose sand, on which the movement of | contributions, entitled “ Rimming Steel. Additional | Inste: i f ails oi x “di , . it Original st reaks. 
vehicles is slow and difficult, they frequently obviate | Studies of the Composition Variation from Outside to | se aie “1 ne ee we ‘hi ie See — “3 
the necessity for the preparation of a large turning area. | Centre,” was by Dr. T. Swinden, the vice-chairman of | ae : wa ie ey ~~ wt broken up 

Both single- and double-ended patterns of the turn- | the Committee, who stated that a good deal of attention bated fie Png “The Sede Ss, provadly Dy surface- 
table are built, the latter arrangement, which is adopted | had deservedly been paid to the paper on the theory | +, sion ¢ . ec a . e be _ _ ot the —e in 
in the unit shown in the figure, enabling a vehicle to| of the rimming action in a steel ingot published by ae nal fo ee sl Seed a spe ener a ae 
be driven over the turntable if desired. As the plat-| the Swedish metallurgists, Hulfgren and Phragmen, in | parse : iad - ed ene mone of manganese 
form is clear of the ground at both ends, steel ramps | 1938. The conclusions of these two authors were that, The effect of the fer my Goneen te ea 

é > as 1e 





are provided to enable the vehicle to run on and off. | as a consequence of the reaction : | . : 
manganese content of the sulphides had increased 
These either : y res the ground at the ends of | : : : = . P sed. 
= ri one eA tee oe ae pote an Carbon (in solution) + oxygen (in solution) | Very little coalescence had occurred, and elongated 
e turntabie, or may } § —-» CO (+ CQ,) (gas), | inclusions became strings of globules. In the segre- 


frames, so that as the turntable rotates it carries the ‘es 
ramps with it. Some users employ wooden ramps of bey existed a balanced composition characterised by 


their own construction. The normal types of these }the carbon and oxygen concentrations of the liquid 
turntables are rotated by hand and swing on a = samaliing wantisest 2b beng th gas San Baty vetwed | the opighide inclusions. 


; . ; In a paper entitled “An Ingot of Rimmed Steel 
, > rest the | during the freezing of the metal. This balanced | , : ag ned Steer 
path mounted in a foundation frame ing on the jmade by the Basic Open-Hearth Process,” Dr. D. 


: reni ei ' i composition was probably not far from 0-06 per cent. | Mace : . 
Oo Latin inesamieaede | of caiees and 0-04 per cent. of oxygen, frond of the rn 7 a Lancashire Steel Corporation, Limited, 
being free from the vehicle track. As will be seen from | metal to be saturated with respect to the gas reaction. ons bed t 7 manufacture and detailed examination 
the illustration, the 55-ton model is fitted with a petrol- | For metal having a higher carbon content, the carbon |! ® Sate a ft. 8 in. in height, 204 in. 
engine power unit for turning. This drives a pinion | would increase and oxygen decrease in the liquid | The ol at ic > Sp and - m. square at the bottom. 
meshing with a circular rack, through bevel gearing and emape tee ie Tremere Bann pall adh pegs penn of gas; ats pa an hago ee rs en 
a vertical shaft. The rack is incorporated in the for metal of lower carbon content the opposite held | = per oe ap oa ye od repens ; and 
foundation frame, which simply rests on the ground, no | ‘Te. ; i a pe oat _ _ ++ a scotioned, 
pit being required. The overall length of the turntable | The present paper, continued Dr. Swinden, contained | P ioht pee ney oP od yep en ene eam ae 
is 36 ft. and the width of each of the two runways | # description of tests made on an ingot from a 75-ton | Swphur prints were taken from this surface. Chemical 
3ft.9in. The maximum permissible outside dimension | °*** of very low-carbon basic open-hearth steel. The analyses were made throughout the section and micro- 
over the lorry tyres is 11 ft. 6 in., and the corresponding | poscemsage ccmpestion of a pit sample, taken along- ete ee eo wees! megrers _ ~ 
inside dimension 4 ft. The engine can turn the turn- side the ingot examined, was as follows :—Carbon, | sulphur. Th general analysis of the carbon - the 

core of the ingot was found to be lower than the figure 

given by the pit analysis. Thus the average carbon 


96s ane 0-047; manganese, 0-10; silicon, trace; sulphur. 
table through 180 deg. in 22 seconds. nty I , ; phur, 
; 8 8 | 0-017; phosphorus, 0-007; and oxygen, 0-039. The | ‘ 
; in the core was found to be 0-045 per cent. and the 
average carbon in the rim 0-030 per cent. 


| 
| ingots were top-poured, singly, through a 1-in. clay | 
nozzle, and were cast in 45-cwt. moulds. The ingot | 

DIscussION ON QuaLITY ConTROL.—-A meeting of the | investigated was comparatively free from blowholes at | A critical examination of three basic Bessemer 

; | rimmed-steel ingots was contained in a paper by Mr. 

| J. Mitchell, of Messrs. Stewarts and Lloyds, Limited, 


| gated areas, on the other hand, the treatment did not 
| have the effect of increasing the manganese content of 





newly-formed Industrial Applications Group of the | the junction of the rim and the core. The type and 
Royal Statistical Society will be held in the lecture | distribution of the inclusions did not differ materially | 
theatre of the Lighting Service Bureau, 2, Savoy-hill, from those of other examples of rimming steel examined, jentitled “ Comparative Study of Three Ingots Re- 


London, W.C.2, at 6.30 p.m., on Friday, December 18, | notwithstanding that the ingot was substantially lower | ceived from the Société Anonyme des Hauts Four- 


to discuss ‘‘ The Relation between Design Tolerances and in sulphur and higher in oxygen contents. Variations | nea@ux, Forges et Acieries de Denain et d’Anzin, at 
Control Limits in Manufacture.” All production and| jin compositions as regards carbon and oxygen, and | Denain, France.” Of the three ingots, all of which 
inspection engineers are invited to attend. Dr. B. P.| also hydrogen and nitrogen, were traced. The data | Were made at Denain, the first (No. 64) had been cast 
Dudding will be in the chair, and the subject will be|thus obtained provided excellent verification of the | in July, 1934, and the second (No. 9368) and third 
introduced by Mr. W. J. Jennett and Mr. H. Rissik. | hypothesis postulated by Hultgren and Phragmen, | (No. 9369) in July, 1939. All three were cast in 
: ei 2 | and the actual values of carbon and oxygen repre- similar moulds; the ingots were 6 ft. 6 in. long, 
HESSIAN FOR Pipe INSULATION.—The Jute Controller | senting the balanced composition, namely, 0-06 per i ft. 10 in. square at the bottom, 2 ft. 1} in. square at the 
has drawn attention to the unnecessary use of hessian | cent. carbon and 0-04 per cent. oxygen, appeared to | top, and weighed approximately 4-5 tons. They were 
canvas as an additional wrapping to needlefelt used for | be substantially correct. The sampling of liquid steel | cast big-end up. Pit-sample analyses were as shown 
pipe insulation. This extra wrapping, involving the con- | of this type for accurate oxygen determinations was }in Table I opposite. Ingot sections were prepared by 
sumption of up to 10 oz. of hessian per square yard, can | now on a reasonably satisfactory basis, and work was | parting exactly on the centre line and considerable 
be dispensed with in war time and, in an Economy | in hand to provide more extensive data on the actual | differences were revealed on sulphur-printing and 
Memorandum (E.M.8) issued by the Committee on | carbon and oxygen contents of ladle metal representa- macro-etching. 
Building Materials Standardisation of the Ministry of | tive of rimming steel in normal production. The author stated that the sulphur prints taken 
Works and Planning, it is recommended that epecifica- | In a second paper submitted by the Central Research | showed the usual marked difference in structure 
tions for insulation with needlefelt should generally be | Department of the United Steel Companies, Limited, | between rim and core and the heterogeneity of the 
as follows. Cold-water feed and vent pipes should be | entitled “ Diffusion in Rimming Steel on Soaking at | lower part of No. 64 and No. 9369 was much less 
wrapped to an average, thickness usually of 1 in. with | about 1,300 deg. C.,” Dr. T. Swinden and Mr. W. W.| marked than in ingot No. 9368. Macro-etching also 
needlefelt. Types reinforced with paper or hessian may | Stevenson dealt with the effect of reheating for 46 hours | indicated the same difference in texture. Ingot No. 
be used, but an additional wrapping of hessian must not | a 7}-in. square bloom section of 0-09 per cent. carbon | 9369 could be regarded as a normal ingot and ingots 
be employed. Where exposed to the weather the insula- | rimming steel. The authors found that there was a/| Nos. 64 and 9368 as abnormal. Ingot No. 64 was the 
tion shall be protected by wrapping with roofing felt | very slight diffusion of carbon from the core to the | product of a cold blow and the factor of temperature 
bound with wire. rim zone, but that there was no apparent migration of ' bulked largely in the results obtained. The casting 
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snperature had been given as 1,480 deg. C., which was 


tel 
the same as for ingot No. 9368 but some 40 deg. C. 
below that for ingot No. 9369. The latter had been 
correctly described by observers as a perfect example 
of a rimming ingot; the temperature, manganese 
content and oxygen percentage were all favourable. 
TABLE I. Pit Sample Analyses of Ingots. 
Ingot No 

Klement a — —Gee - at 

64 O368 O36) 

rbon : 0-060 0-051 0-047 

Manganese |} 0-540 0-658 | 0-445 

yosphorus 0-048 0-OR82 | 0-046 

iphur 0-026 0-032 | 0-035 

silicon ..| <0-005 0-001 0-002 

Nitrogen ae 0-016 0-017 0-015 


xygen 0-057 


In fact, the present work had shown that the tempera- 
ture, state of oxidation and manganese content were 
the controlling factors in the rimming action. Vigor- 
ous effervescence reduced the tendency to excessive 
local segregation and assisted in producing uniformity 
as regards both composition and freedom from non- 
metallic impurity. 

One of the results of this examination of basic- 
Bessemer steel ingots of Continental manufacture was 
that it was considered that a similar examination of 
British basic-Bessemer steel ingots would be of interest. 
This work was accordingly carried out and the results 
set out in a second paper submitted by Mr. J. Mitchell, 
entitled ‘“‘ Rimming Steel: Report on Four Ingots of 
Basic-Bessemer Steel.” The ingots examined were of 
different weights and were made at the Corby. Works of 
Messrs. Stewarts and Lloyds, Limited, from the same 
blow, which was considered to be representative of 
the practice normally employed in making low-carbon 
tube steel. A typical pit sample had the following 
percentage analysis: carbon, 0-055; manganese, 
0-491; sulphur, 0-030; phosphorus, 0-043; and 
nitrogen, 0-013. A quantity of aluminium, esti- 
mated to amount to 1 oz. per ton of steel, was added 
to the mould in each case, during teeming. The four 
ingots had overall lengths of 68 in., 70 in., 66 in., and 
73 in., respectively, and weighed 4-35 tons, 3-10 tons, 
2-35 tons, and 1-30 tons. Discussing the mechanism 
of rim formation, the author suggested that the solid 
rim was the result of two distinct processes, namely, 
(a) the solidification of some liquor of average com- 
position in situ due to local temperature, in other 
words normal crystallisation of material from the 
mother liquor ; and (6) the deposition of iron particles 
of high relative purity which were the product of 
the iron-oxide/carbon reaction. Under the conditions | 
prevailing, these two components would weld to form a | 
continuous crystal mass. 

The combined movement in the metal, due to 
effervescence and to temperature gradients, ensured | 


LABOUR NOTES. 


On the intervention of the Ministry of Labour and 
National Service, the Engineering and Allied Employers’ 
National Federation, the Transport and General 
Workers’ Union and the National Union of General and 
Municipal Workers resumed their consideration of the 
claim of the unions for increases in the wages of their 
women members employed in engineering. After a 
discussion which lasted for nearly five hours, an agree- 
ment was reached the effect of which an official com- 


aged 18 and over on the national schedule of wages. A 
lower ages. Women workers of 21 and over, engaged on 
plain time work would receive an additional 3s., making 
the minimum wage for such workers 50s. for a week of 
47 hours. Time-work girls, between 18 and 2], in 
addition to the 4s. national bonus, would receive a time 
workers’ bonus proportionately adjusted. Younger 
girls would also benefit. 





It is understood that the conference also agreed to 
an arrangement under which women are placed in 
grades according to the nature of their work. Women 
in the lowest grade will receive a minimum of 50s. for a 
47-hour week, women in the second grade doing more 
important work 57s. a week, women in the third grade 
doing work normally done by men but supervised by 
men, 65s. a week, and women in the fourth grade doing 
men’s work without supervision, the men’s rate for the 
job. The new agreement is to take effect in the pay- 
week beginning December 21. 





Mr. Arthur Deakin, the acting general secretary of the 
Transport and General Workers’ Union, contributes to 
the December issue of the organisation’s Record a long 
article on the subject of the plan for industry recently 
projected by 120 representatives of “ big business.” 
His main conclusion is that “ it will not do.” In the 
| course of his article, Mr. Deakin says :—‘* The sub- 
mission by the authors of the plan that State ownership 

implies ineffective management by the Civil Service, 
which was not designed or trained to give the type of 
| service required for the management of industry in 
| general, rather begs the question. Obviously, under a 
system of State ownership of various types of industrial 
activity, a new type of Civil Service would require to 
be created. Certainly, there is no room to suppose 
that technical and supervisory people would withhold 
from State enterprise the service that they give to 
private enterprise. On the contrary, it may well be 





| 


| that their work would improve by reason of the fact 


that they were State employees.” 


Elsewhere in the article, Mr. Deakin says :—‘‘ The 
closer organisation of industry mentioned in the plan 
proposes the setting up of a Central Council of Industry, 
representative of the whole of industry, in which very 
little or no provision is suggested by way of attaching 





munication stated, would be to increase the national | 


bonus from 18s. to 22s. for on | . , : . 
om 186. to 220. » week ot 47 hours gear | figures given for the increase in October do not include 
proportionately reduced bonus would be paid to those of | the bonus on output in the coal-mining industry in 


| Of the estimated total increase in October of 37,0001. 


| nearly 21,0001. was due to arrangements made by joint 
standing bodies of employers and employees (including 
6001. under cost-of-living sliding scales arranged by 
such bodies) ; 7,000. was due to the operation of other 
| sliding scales; and most of the remainder was the 
|result of direct negotiations between employers and 
employees or their representatives. The whole of the 
estimated decrease of 11,5001. was due to the operation 
| of sliding scale agreements under which wage rates are 
| adjusted from time to time in correspondence with 
movements of the cost-of-living index figure. The 





certain districts. There was a reduction in the weekly 
number of hours beyond which overtime rates are pay- 
able in winter for agricultural workers in Staffordshire. 





The number of disputes involving stoppages of work 
reported to the Ministry of Labour and National 
Service as beginning in Great Britain and Northern 
Ireland during October, was 110 as compared with 
| 123 in the previous month and 145 in October, 1941. 
In these 110 new disputes, about 50,800 workpeople 
were directly involved and 5,800 workpeople indirectly 
involyed—thrown out of work, that is, at the establish- 
ments where the disputes occurred, although not them- 
selves parties to them. In addition, about 1,900 work- 
people were involved, either directly or indirectly, in 





circulation of the liquid core, and, generally induced an | the Trade Union Movement to the new organisation, 
upward movement and coalescence of non-metallic! beyond an obscure reference to maintaining contact 
particles. So long as the gas reaction continued, the | with the Trade Union Congress. On the subject of 
rim would continue to grow and the remaining mother | the sectional or subdivisional associations, it would 
liquor would become more and more impure. The | appear that the thought has not occurred to the 
whole process was finally arrested for one of two| authors of the report that the trade unions have an 
reasons. The impure mother liquor reached its freez- | interest.” 








ing range, and, if the reaction was still vigorous, its | 
suppression would be accompanied by a more or less 
violent eruption of the pasty mass. Alternatively, the 
gas reaction might be suppressed by increased pressure, 
as, for instance, when the top “cap” froze over or 
when, as was often done in practice, the top of the 
ingot was capped by a plate. It was possible to suggest 
an explanation of some of the differences noted in | 
reviewing the results obtained from the four ingots | 
under examination. So far as heterogeneity was con- | 
cerned, it was observed that the rim was relatively | 
pure from bottom to top and that the core was rela- 
tively impure. Further, the relative purity of rim | 
increased as the ingot size increased. It was suggested 
that the relative proportion of precipitated pure | 
material in the rim to crystallised material, accounted 
for these differences. The relatively large proportion | 
of rim to‘core in the smallest ingot was due to the} 
steeper temperature gradient; there would be more | 
crystallisation and less precipitation, even on the upper 
parts. Conversely, in the larger ingots it was natural 
that one should find that the rim in the upper part | 
was relatively more pure than in the smaller ingots. 
Summing up, the author concluded that the in- 
vestigation had shown that moulds of different size 
required metal of varying degrees of effervescence to 
produce ingots of the same character, and that, in 
general, where extreme purity of the rim was desirable, 
this could be better attained in large than in small 
ingots. A second conclusion was that any ingot size, 
within the limits studied, was permissible, provided 
that the rimming characteristics of the metal were 
modified to suit the particular size of ingot selected. 





Continuing, he writes :—‘‘ In regard to that very 
important section of productive enterprise—-Labour— 
I am sure there will be a definite reaction against a plan 
of this character. Is it to be supposed that those 
advocates of State-ownership in the Trade Union 
and Labour Movement, who have put their claim for- 
ward for so long, will accept such an idea of reconstruc- 
tion as meeting their idea of economic power? Person- 
ally, I think not. I cannot imagine our people, who 
have been advocating the socialisation of the transport 
industry, or our dockers, who have been removed from 
the horrors of casual employment under private enter- 
prise, falling over themselves to accept proposals 
which should have as their primary object, the over- 
throw of the form of public utility control now in 
operation.” 





In the industries covered by the statistics of the 
Ministry of Labour and National Service, the changes 
in rates of wages reported to have come into operation 
in Great Britain and Northern Ireland during October 
resulted in an aggregate increase estimated at 37,000I. 
in the weekly full-time wages of about 250,000 work- 
people and in a decrease estimated at 11,500/. in those 
of 245,000 workpeople. The changes reported in the 
first ten months of 1942 are estimated to have resulted 
in a net increase of 1,280,000/. a week in the full-time 
wages of 5,400,000 workpeople and in a net decrease 
of 200/. in those of 4,000 workpeople. In the corres- 


ponding ten months of 1941, there was a net increase 
estimated at 1,600,000/. 
7,600,000 workpeople. 


in the weekly wages of 


| four disputes which began before October and were 
| still in progress at the beginning of that month. The 
| number of new and old disputes was thus 114 involving 
about 58,500 workpeople and resulting in a loss during 


October estimated at 337,000 working days. 





Of the 110 disputes beginning in October, 36, directly 
involving 5,000 workpeople, arose out of demands for 
advances in wages; six, directly involving 2,100 work - 
people, out of proposed reductions in wages ; 27, directly 
involving 24,700 workpeople, out of other wage ques- 
tions ; four, directly involving 3,400 workpeople, out of 
questions on working hours; 14, directly involving 
11,800 workpeople, out of questions respecting the 
employment of particular classes or persons; 20, 
directly involving 2,400 workpeople, out of other ques- 
tions respecting working arrangements, and three, 
directly involving 400 workpeople out of questions of 
trade union principle. Final settlements were effected 
in 91 disputes which terminated in October; 46,400 
workpeople were directly involved. Of these disputes, 
19, directly involving 3,700 workpeople, were settled 
in favour of the workpeople, and 54, directly involving 
28,000 workpeople, in favour of the employers. Eigh- 
teen, directly involving 14,700 workpeople, resulted in 
a compromise, and in the case of 17 other disputes, 
directly involving 2,900 workpeople, work was resumed 
pending negotiations. 


At October 31, the official cost-of-living index figure 
was 100 per cent. above the level of July, 1914, showing 
no change as compared with October 1. For tood 
alone, the index figure at October 31 was 63 per cent. 
above the level of July, 1914, as compared with 62 per 
cent. at October 1. The rise in the case of food was 
due mainly to an increase in the prices of bacon, the 
effect of which was partly off-set by reductions in the 
prices of some kinds of fish. “There was a decline in 
the average level of clothing prices during October, 
due to increased sales of utility clothing at prices below 
those of non-utility goods of corresponding quality. 

A Bill was introduced in the House of Commons last 
week to amend section 47 of the Workmen’s Compense- 
tion Act, 1925, to workmen suffering from Pneumo- 
coniosis and to provide for the payment of benefit in 
the case of such workmen. Other sections of the 
Bill were designed to enable the Treasury to contribute 
to certain medical expenses; to amend certain pro- 
visions of the Coal Mines Act, 1911, relating to siliceous 
rock; to amend the provisions of the Workmen’s 
Compensation Acts, 1925 to 1941, relating to certain 
dependants, to payments in the case of incapacity to 
examining surgeons and to the making of rules of court ; 
and to provide for the repayment of certain sums 
paid to dependants of seamen by the Minister of 
Pensions. 








THE NEED FOR SPEEDY RELEASE OF RAILWAY 
WacGons.—An appeal for a still more rapid release of 
railway wagons has been made by Lord Leathers, Minister 
of War Transport. He states that substantially heavier 
loads are being carried this winter than was the case 
last winter, when new records were established. Military 
traffic grows in volume with the arrival of every fresh 
convoy, and more factories are coming into production. 
Thus, the speedy unloading and clearance of wagons from 
sidings and termini becomes of increasing importance. 
Every minute of daylight should be utilised to the fullest 
possible extent and wagons under load should be cleared 





on Saturday afternoons and Sundays wherever possible. 
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CAUSTIC EMBRITTLEMENT.* 


By E. W. Conpeck, M.A., 8. H. Smrra, B.Sc., and 


L. Powett, B.Sc. 
(Continued from page 455.) 


A CONSIDERABLE amount of work has been carried 
out at the U.S. Bureau of Mines by Schroeder, Berk, and 
O’Brien (1938) on the effectiveness of various substances 
in preventing the intercrystalline cracking of steel in 
aqueous solutions. This work has shown that high 
concentrations of sodium sulphate effectively inhibit 
the intercrystalline cracking of specimens under tension 


in hot sodium silicate-sodium hydroxide solutions pro- | 
vided that the stress is reasonably constant. This 


appears to hold only for NaOH concentrations up to 
25 per cent. Attempts to prevent cracking in NaOH 
solutions by filling a capillary space with solid sodium 
sulphate to exclude the solution were unsuccessful, 
but Schroeder, Berk and O’Brien point out that this 
result alone does not prove that such an effect will 
not take place in a boiler. Sodium phosphate did 
not prevent failure of specimens under tension unless 
the sodium silicate-sodium hydroxide ratio was well 
below that found in most feed waters, and then only 
if the stress was entirely uniform at elevated tempera- 
ture. Generally, in the case of inorganic salts, only 
oxidising agents were found to be effective inhibitors 
of intererystalline cracking under conditions of changing 
stress in solutions of NaOH containing appreciable 
amounts of sodium silicate. 

The inhibiting effect of certain organic materials was 
also investigated. When the stress was applied at 
elevated temperature, chestnut extract, oak extract 
and tannic acid did not prevent failure. Cracking was 
prevented, however, by using lignin sulphonate, con- 
centrated sulphite waste liquor, Philippine cutch, and 
quebracho, even when the stress was applied at elevated 
temperature. The authors place the inhibitors tested 
in the following order of decreasing effectiveness :— 
(1) Concentrated sulphite waste liquor; (2) lignin 
sulphonate; (3) quebracho and Philippine cutch ; 
(4) sodium sulphate ; (5) sodium phosphate ; (6) sodium 
carbonate. In 1940, Schroeder, Berk and O’Brien 
devised an embrittlement detector for investigating 
the intercrystalline cracking of locomotive boilers. 
This detector is a portable unit and can be attached to 
a boiler in service. It may also be used in the labora- 
tory attached to an autoclave. 
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| Recently, in this country a great deal of work on 
caustic embrittlement has been carried out at the 
National Physical Laboratory, where it has been 
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| tion of the structures is often difficult. In many cases 
of boiler failures which the authors have examined, 
| cracks have been found which are either predominantly 


demonstrated by Rosenhain and Hanson in 1927 and | intercrystalline or predominantly transcrystalline ; or 
The boiler water| by Jenkins in 1935 that specimens kept under tension | sometimes cracks may be partly of one type and partly 


becomes concentrated in the detector by means of a/in the absence of a corrosive medium for a period of | of the other. So far as vessels handling strong caustic 


very small leak, and this concentrated water comes into 
contact with the stressed specimen. Intercrystalline 
cracks have been produced in from 8 days to 34 days 
with specimens of cold-rolled steel, in laboratory tests 
with this detector, using sodium hydroxide-sodium 
silicate solutions in which the concentration of NaOH 
ranged from 1,000 p.p.m.t down to 100 p.p.m. at 
temperatures of 200 deg. to 220 deg. C. The mechanism 
of intercrystalline cracking is discussed at some length, 
and Schroeder, Berk and O’Brien point out that the 
three following factors must act simultaneously in a 





boiler in order to produce embrittlement :—(a) The 


of further experiments, in which various combinations 

of stress were used in the presence of caustic soda solu- | 
tions, have now been published in papers by Jenkins | 
and Adcock (1941), Adcock (1941), Adcock and Jenkins | 
(1941), and Gough and Pollard (1941). In the intro- 

duction to these papers, Desch (1941) states that inter- | 
crystalline cracking appears to be of two types, namely, | 
(a) the hydrogen type, which is found throughout the | 
whole mass of the specimen and is due to hydrogen | 
penetration, decarburisation occurring around the| 
edges of the cracks; and (6) the oxidising type, found | 


| five years showed no cracking whatever. The results| solutions are concerned, embrittlement cracks are 


almost 100 per cent. intercrystalline. There is usually 
no difficulty, in a mild steel of normal structure, in 
determining the course of the cracks ; but interpretation 
may become very difficult in the case of mild steel 
having an overheated structure, or in steels having 
hardened and tempered structures. 

Apparatus.—The type of apparatus to be used was 
selected after consideration of a number of designs 
described in recently published American works (Straub 
and Bradbury 1938; Schroeder, Berk, and Partridge, 
1936; Schroeder, Berk, and O’Brien, 1938). For 


boiler water must be of an embrittling character, i.e.,|as short cracks, all connected with the outer oxide | experiments at boiler temperatures the solution must 
it must contain sodium hydroxide and a small amount | coating, and which are themselves filled with oxide. | be contained in a pressure vessel and at the same time 


of sodium silicate; (6) leakage must take place to 
allow concentration of the water in riveted seams or | 
other positions in the boiler; (c) the metal in contact 
with the concentrated solution must be in a state of 
stress, internal stresses due to cold work being extremely 
important. | 





It is suggested that both these types of attack contri- | 
bute to the caustic cracking of boiler plates under 
service conditions. This is doubtful, since there is | 
no evidence in any recorded case of caustic embrittle- | 
ment that true hydrogen attack has taken place with | 
decomposition of the pearlite. Furthermore, in the | 


it must be possible to apply a known tensile stress to 
the metal under test. Schroeder, Berk, and O’Brien 
(1936) used hollow specimens screwed into a vessel 
containing the liquor so that the outside of the speci- 
mens was in contact with the liquor; the stress was 
applied by means of a push rod inside the specimen 


The work of Parr and Straub in America was not | case of hydrogen attack the metal in the vicinity of the | loaded mechanically by a system of levers. This 
held in very high esteem by early German workers, | intercrystalline fissures is brittle; this is not true of | method avoids the need for a gland to seal the loading 
who were of the opinion that water conditions were | caustic embrittlement where the uncracked metal has | device, but the apparatus is rather complicated and, 


not the only important factor, but rather that inter- | 
crystalline cracking of boiler plates was to be accounted | 
for by the poor quality of the steel. This belief, how- | 
ever, was shown to be erroneous when intercrystalline 
cracking was produced in boiler plates known to be of 
good quality steel. German work then centred around | 
the production of a fully “ killed,” non-ageing steel, 
and this led to the production of Izett steel, which was 
claimed to be non-embrittling. On being tested under 
American experimental conditions, however, this steel 
appeared to be just as susceptible to intercrystalline 
cracking as ordinary boiler plate. Doreyt, on the other 
hand, claims that the type of intercrystalline cracking 
produced in sodium hydroxide-sodium silicate solutions 
is purely chemical in nature, while Desch§ states that 
cracking may occur in unstressed steel in the presence 
of very strong alkali. These rather extreme views have 
met with very little support, and it is generally recog- 
nised that several factors, such as water conditions, 
quality of the steel, and stresses in the steel, all play 
their part in the production of intercrystalline cracking. 














* Paper read before the Institution of Mechanical 
Engineers, on Friday, November 20, 1942. Abridged. | 
+ P.p.m.= parts per million. | 
+ See ENGINEERING, vol. 143, page 392 (1937). 

§ See Jl. Iron and Steel Inst., vol. 143, page 94 (1941). 


normal toughness. 

In the papers just referred to, tests are described, | 
using tension specimens designed to give either a 
uniform stress or a concentration of stress. When such 
specimens were exposed to congentrated solutions of 
commercial caustic soda at 225 deg. C., no inter- 
crystalline cracks were produced, a result which is not 
in agreement with the work of Parr and Straub. 
Typical intercrystalline cracks were produced, how- 
ever, with small pressure-vessels made of boiler plate 
steel, using solutions of pure and commercial sodium 
hydroxide at temperatures ranging from 310 deg. to 
470 deg. C. Some-decarburisation of the steel was 
found, the carbon being removed as CH,. 

Other experiments were carried out using a silver- 
lined steel pressure vessel in which the solutions and 
specimens were enclosed. In this case no intercrystal- 
line attack was observed in specimens of annealed 
material after testing at 410 deg. C., but cracks were 
produced in cold-worked material tested at this tem- 
perature. The intercrystalline cracks produced with 
highly concentrated caustic soda solutions were found 
to be filled with oxide in the case where cracks pene- 
trated from the surface. It was found that sodium 
sulphate did not inhibit this cracking. Adcock (1941) 
expresses the opinion that caustic cracking in boilers 
is not always intercrystalline, and that the interpreta- 











by reason of the high degree of accuracy required, the 
specimens are difficult to make. The embrittlement 
detector has been used in the laboratory by Schroeder 
(Schroeder, Berk, and O’Brien, 1940) who fits it to an 
autoclave in which the steam is generated from the 
water under test. Disadvantages of this device are the 
need for autoclaves, and the fact that the actual value 
of the stress in the specimen is unknown. Straub and 
Bradbury (1938) used a hollow specimen in which the 
test liquor is sealed, together with a filler, which is 
made with a clearance of “a few thousandths of an 
inch ”’ to provide a capillary space in which, they claim, 
the water concentrates. A tensile load is applied to 
the specimen by means of a spring, and Straub claims 
to produce embrittlement in times as short as 1 hour 
with certain waters in this apparatus. 

It was decided that an apparatus of the type used by 
Straub and Bradbury should be constructed. This is 
comparatively simple, and the hollow sealed specimens 
appeared to be very suitable, avoiding the need for 
special pressure vessels and being easy to load by 
external means. In the absence of detailed dimensions 
a design was prepared using the specimens illustrated 
in Fig. 1, on this page. These sizes give a ctoss- 
sectional area of 0-11 sq. in. in the hollow shank so 
that a tensile stress of 45,000 lb. (20 tons) per square inch 
is produced by means of a direct load of just under 
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Fie. 4. 
UNETCHED SPECIMEN. 


INTERGRANULAR CRACKING ; 
x BOO. 


5,000 Ib. 
compressive load of 5,000 Ib. were obtained and cali- 
brated so that the load applied to the specimens could 
be determined from measurements of the compression. 
The arrangement of the complete apparatus is shown in 
Fig. 2, opposite. This includes a number of minor im- 
provements incorporated during the early stages of its use. 

The heating furnace a was built on a sheet-steel 


tube, wound with Nichrome wire, insulated with 
asbestos composition; 6 indicates the furnace 
leads. It was found necessary to protect the lower 


end of the winding from splashes of caustic which 
occurred when specimens leaked or broke; and the 
design of furnace finally adopted had a lip welded to 
the lower end of the steel tube and carried up about 
} in. outside the winding. A base-metal thermocouple c 
was bound to the specimen with asbestos string and 
connected to a continuous recorder. It was originally 
intended to use a platinum-resistance thermometer and 
control board to maintain a constant temperature, but 
preliminary runs with the furnace current set by an 
external resistance gave a reasonably steady tempera- 
ture, and, in fact, this method was used throughout the 
work ; usually this maintained the temperature within 
+5 deg. C. The whole apparatus formed a unit 
mounted on the baseplate, which was bolted down to a 
steel framework. A lagging jacket d was fixed round 
the lower part of the unit. 

The springs were calibrated in compression and were 
found to give a straight-line relationship up to 5,000 Ib. | 
load. A compression of 1-00 in. required a load of | 
4,920 Ib., i.e., the spring rate was 0-203 in. per 1,000 Ib. 
The amount of compression required for any given stress 
on a specimen of known cross-section could then be 
found. The distance between the spring pads was 
measured before applying any load, and the loading | 
nut was then screwed down until the spring had been 
compressed by the required amount. These measure- 
ments were made with vernier callipers with an accuracy 
of about 0-01 in. The applied stress was therefore | 
correct to within about 1 per cent. at 45,000 lb. per | 
square inch with the tubular specimens. The spring | 
calibrations were checked several times during the | 
course of the experiments, and no appreciable variations | 
were recorded. 

Initially the type of standard specimen shown in 
Fig. 1 was used, together with a filler, under conditions 
similar (as far as the authors were able to judge) to | 
those described by Straub and Bradbury. As the | 
work progressed a number of changes were made, the 
reasons for which will be clear from a later section of | 
the paper dealing with the experimental work. These | 
changes involved modifications in the materials, in the 
methods of making the specimens, and eventually, 
fundamental changes in the type of specimen. The} 
different types of specimen and details of the steels | 
from which they were made are given below. 

The first standard specimens were accurately | 
machined, using precision machine tools, and these | 








Springs giving a deflection of 1 in. under a} 











SAME SPECIMEN AS IN Fic. 4; 


Fig. 5. 


EtcHep. x 500. 


require no special comment. Later specimens were 
deliberately made in such a way that a similar high 
degree of accuracy was not obtained, so that the stresses 
were non-uniformly distributed in the walls of the 
specimen. When a filler was used, it was generally 
made of the same material as the specimen. No 
definite information was available as to the correct 
clearance between the filler head and the wall of the 
specimen, Straub merely stating that there is a clear- 
ance of a “few thousandths of an inch.” Various 
clearances between 0-002 in. and 0-015 in. were used. 
In the case of the finer clearances the deformation of 
the specimens (which were usually loaded to a point 
just above the yield point ot the material) was often 
sufficient to cause the filler to be tightly gripped; the 
fillers with larger clearances remained loose under load. 

In order to increase the non-uniformity of stress dis- 
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|and closed by riveting over on the outside of the 
specimen. It was found that the distortion of the 
specimen when loaded to its yield point in the apparatus 
|caused rapid leakage past the rivet heads. Each 
| specimen was therefore loaded up in the tensile testing 
|machine to a stress about equal to that which was 
proposed to use in the experiment, and final closure of 
| the rivet was carried out while under this load. This 
| proved fairly effective, and prevented all but the com- 
| paratively slight leakage which was desired. 

| The tubular types of specimen described above were 
|not found to give entirely satisfactory results. An 
|alternative type was designed, and is illustrated in 
| Fig. 3, opposite. The unit fits into the apparatus 
in the same way as the tubular specimens. It is in 
three parts, the upper and lower parts being made of 
high-tensile steel and forming permanent adaptors. 
| The specimen proper is the small central piece, which is 
loaded in shear in the thin head when a tensile load is 
| applied to the whole assembly. The liquor is contained 
| in the space above the specimen head, and slight leakage 
| was expected from below the head. It was found 
| advantageous to grind in the joint face of the upper 
|adaptor with a specimen in order to obtain better 
| mating at this joint, otherwise the leak was too rapid. 
| The purpose of the nut, which was screwed on the shank 
|of the specimen, was to hold the joint together while 
| the apparatus was being assembled. 

Materials.—Two classes of material were used for the 
manufacture of specimens: the first was good quality 
‘** A” mild steel, almost identical with the 1 in. diameter 
hot-rolled “‘ S.A.E. 1,020” steel used by Straub and 
Bradbury, and the second was mild steel in the form of 
bright-drawn bar. Steel of the latter quality is usually 
a free-cutting type of material containing comparatively 
large proportions of sulphur and phosphorus. It was 
decided to use this class of material, owing partly to 
the fact that it is in a cold-worked condition and 
might be expected, therefore, to contain internal 
stresses which, as suggested above, were considered to 
be helpful. There is also some evidence that steel of 
lower quality may be more susceptible to embrittlement. 
The analyses and mechanical properties of the materials 
used are given in Table I. The mechanical test results 
given in Table I were obtained with a Hounsfield Tenso- 
meter. The difference in mechanical properties brought 
about by normalising the bright-drawn material should 
be noted. The microstructures of the two classes of 
material were quite different. The structure of the 
“A” mild steel was quite normal and consists of small 
ferrite and pearlite grains. The structure of the bright- 
drawn steel showed the presence of a large quantity of 
non-metallic inclusions, while pearlite was almost com- 
pletely absent; a small amount of carbide could be 
séen in the grain boundaries. 

Experimental Technique ; Hollow Specimens of Straub 
Type.—A number of purely preliminary runs had to 
be carried out to check the working of the apparatus 
































developed which was cold-worked during manufacture. 
The reduced-diameter part was machined in a number 
of stages and was cold worked in between these stages 
by hammering. Alternate hammering and machining 
was repeated several times until the finished diameter 
was reached. This was carried out before drilling the 
central hole which, as with the standard specimens, was 
the last operation. It was realised that this method 
would not produce identical specimens; but as a 


riveted boiler seam. . 

One or two specimens were made containing a rivet, 
with the intention of trying to reproduce more closely 
the conditions in a riveted boiler seam. The presence 
of the rivet was intended to cause non-uniform stress 


| distribution, to set up conditions of cold work, and, in 


addition, to provide a capillary space into which the 
liquor could seep and concentrate by evaporation to the 
atmosphere. These specimens were made without cold 
working. A hole } in. diameter was then drilled across 
the centre of the specimen passing through both walls. 
A soft mild-steel rivet was passed through these holes 





TABLE I.—ANALYSIS AND MECHANICAL PROPERTIES OF MATERIALS USED. 
pe [ . . 
Percentage Analysis. } Mechanical Properties. 
Material. "itis a 4 
; | ee be Elonga- | Reduction 
( Si 8 P Mn | Ne Tom per | Tons per | 20 of Area, 
| Sq. tn Sq. _ per Cent. | per Cent. 
l | 
“A” mild steel .-| 0-19 | 0-058 0-040 0-030 | 0-70 0-013 30-0 17-5 35 63 
Bright drawn steel : | 
No. 1 én --| 0-18 0-082 0-032 | 0-052 | - _- 
No. 2 al 0-054 0-078 | 0-10 } 0-019 - — 
No. 3 0-04 | 0-036 0-08 = | 0-021 . 
No. 4 mi ..| 0-04 | Trace 0-06 0-10 =6| «0-32 | 0-017 37-0 31-5 20 57 
No. 4 (normalised) | | | 27-5 15-8 36 68 
1 ete htt 
| tribution referred to above, a type of specimen was | and to see where modifications might be needed. The 


first difficulty was experienced in making a tight seal 
between the head of the specimen and the tension rod, 
| with the soft-iron gasket. Alternative jointing mate- 
| rials were tried, but eventually the soft iron, combined 
| with a very narrow joint face at the head of the speci- 
men, proved to be the most satisfactory. A dis- 
| advantage of the design, which soon became apparent, 
| was that it was impossible to tell, without dismantling 
| the apparatus, whether leakage had occurred or not. 


| method of imposing cold work in addition to the normal | Leakage might occur in three ways: first, when the 
| loading stresses it appeared to be capable of reproducing |.specimen failed completely ; second, if the specimen 
| a condition quite comparable to that of the metal in a| developed a crack but did not pull apart; third, if 


| the joint was faulty. In the two latter cases, there 
| was no indication of leakage, and it was necessary to 
| dismantle the apparatus every few days for examina- 
|tion. In all cases when leakage occurred the time 
| factor was rendered uncertain. Later in the experi- 
| mental work, when concentrated caustic liquors were 
jused, leakage, particularly if due to failure of the 
| specimen, gave trouble because the liquor splashed on 
to the furnace tube, soaked into the insulation and 
| caused the windings to burn out. The protective lip 
| at the lower end of the furnace tube effectively pre- 
vented recurrent damage from this cause. 
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“ 4” Mild-Steel Specimens with Fillers.—The earliest | «* ENGINEERING ’’ ILLUSTRATED 


experiments were carried out, using dilute liquors 


PATENT RECORD. 


(either actual boiler waters or synthetic liquors) in| 


“A” mild-steel specimens containing the Straub filler. 
Under these conditions there was considerable doubt 


as to the correct clearance to be allowed between 
the filler head and the specimen, so various filler sizes 
Usually a filler with 0-005 in. clearance 
was pinched tightly in the specimen after a tensile | 
load equivalent to 40,000 Ib. (17-85 tons) per square 


were tried. 


inch had been applied to the specimen. This stress is 
slightly higher than the yield point of the mild steel, 


and it produced an extension of approximately 5 per | 


cent., together with a corresponding reduction in dia- 
meter of the specimen. Larger clearances, up to 
0-010 in. or 0-015 in., were found to leave the filler 
loose after loading, even with an applied stress of 
45,000 Ib. (20 tons) per square inch. 

For the first experiment, a synthetic water of the 
following composition was used :— 














NaOH, | NapSOs, | WaeCOs | suhete/ | Nescos 
p.p.m p-p-m. ppm. | “NaOH NaOH 
. ¥ = | 

51-8 | 52-1 12-19 | 1-0 | 0-24 


| 





The specimen was loaded to give a tensile stress of 
40,000 1b. (17-85 tons) per square inch and heated to 
210 deg. C. (corresponding to about 250 Ib. per square 
inch) for four days. At the end of this time there 
was no liquor remaining in the specimen, owing to 
evaporation through a leaky joint washer, but it was 
decided to take a longitudinal section and examine 
the specimen microscopically for signs of cracks. 
Several tiny cracks, of which Fig. 4, on page 479, is 
typical, were found in various positions in the bore, 
which also contained a small amount of a reddish 
deposit, apparently rust. Fig. 5 shows the same crack 
after etching the specimen; and it will be seen on 
comparing the two photographs that the crack is 
entirely intergranular. This experiment was repeated 
several times, the load in one case being increased to 
45,000 Ib. (20 tons) per square inch. Improved joints 
prevented evaporation in all these cases and no cracking 
was produced in testing times extending up to eight 
days. At about this time, a case of cracking in the 
riveted seams of a boiler was being investigated. This 
was found to be genuine caustic embrittlement ; and 
as a sample of the boiler water concerned was available, 
it was used for a few experiments in the Straub appa- 
ratus. In two tests at 210 deg. C., under a load of 
45,000 lb. per square inch, using both tight and loose 
fillers, no signs of cracking were produced in six days 
and four days, respectively, though one specimen became | 
pitted internally due to corrosion. 

On the basis of analyses of various liquors which 
Straub and Bradbury claim to produce rapid em- 
brittlement failures, it was decided to make up a 
solution containing 1,400 p.p.m. of NaOH, and 110 
p.p.m. of SiO,. This liquor was made up by dissolving 
35 gm. of pure (analytical reagent quality) caustic 
soda in distilled water, adding 2-5 millilitres of com- 
mercial liquid sodium silicate,* and making up to 
100 millilitres with distilled water; this concentrated 
liquor was stored in a wax bottle and used for making 
the synthetic boiler water by diluting 250 times in 
distilled water. These solutions, which were used for 
the major part or the subsequent experiments, will be 
referred to as the standard concentrated liquor | 
and the standard dilute liquor, respectively; and it 
was expected that they would prove to be strongly 
embrittling under most conditions. A number of experi- 
ments was carried out with the standard dilute liquor 
in “A” mild-steel specimens containing fillers. Under 
loads of 45,000 lb. per square inch at a temperature of 
250 deg. C., no signs of cracks were found on examina- 
tion after periods extending up to 17 days. In two 
cases an effort was made to encourage concentration 
of the liquor, by allowing a slight steam leak at the | 
gasket, and refilling the specimen with fresh liquor | 
several times during the run. These experiments were | 
difficult to control; but in spite of the fact that very 
considerable concentration did undoubtedly occur, no | 
signs of cracking were produced in 12 days. 

(To be continued.) 
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THe Home TRADE ReEGISTER.—A revised edition of | 
the Home Trade Register of manufacturers, wholesalers 
and mercantile agents, registered under the Limitation | 
of Supplies (Miscellaneous) (No. 16) Order, 1942, has | 
now been published. Copies, price 2s. net, may be pur- | 





ABSTRACTS OF SPECIFICATIONS RECENTLY 
| PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 

The number of views given in the Specification Drawings 

is stated in each case; where none is mentioned, the 
Specification is not illustrated. 

Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 
| The date of the advertisement of the acceptance of a 

Complete Specification is given after the abstract in 

each case, unless the Patent has been sealed, when the 

word ‘* Sealed "’ is appended. 

| Any person may, at any time within two months from the 
| date of the advertisement of the acceptance of a Complete 
| Specification, give notice at the Patent Office of 
| opposition to the grant of a Patent on any of the 
| grounds mentioned in the Acts. 

} 
ELECTRICAL APPARATUS. 

| 6§46,302. Cutting Magnesium Alloys. High Duty 
| Alloys, Limited, of Slough, and J. A. Heron, of Slough. 
(3 Figs.) October 20, 1941.—The invention is useful 
| for cutting-off risers from castings of magnesium and 
other light alloys. The cutting electrode 1 is of carbon 
which is gripped by jaws 5 and 6. The carbon 1 is of 
rectangular section having a breadth to width ratio 
between 9-l and 4-1, the cut being made in the plane 
of the greater dimension. The jaw-loading spring is 


| Where inventions are communicated from abroad, the | 


se Eos BONS. 


| annulus, radial partition and two cone clutches similar 
| to the assembly in the casing C except that the inner or 
|male parts H' and J' of the clutches are mounted on 
| sleeves which each carry a pinion, as also does the shaft F. 
| A lay shaft carries three gear wheels which respectively 
mesh with the pinion on the shaft E and the pinions on 
the sleeves H and J. Oil under pressure for moving the 
annuli in the two casings flows through the cock M and 
into one or other of two hollow plugs which fit into the 
hubs of the casings C, G, respectively. The changes in 
the transmission ratios for the driving of the impeller are 
effected in the following way. The lowest ratio is brought 
into operation by engaging the cone clutch in the casing C 
which connects the impeller to the hollow shaft D and 
the casing G. Simultaneously, the cone clutch in 
the casing G connects the casing to the sleeve J, the 
pinion on which meshes with a gear wheel on the lay 
shaft. Second gear is engaged by keeping in the cone 
clutch in the casing C which connects the impeller through 
the shaft D to the casing G, but engaging the other clutch 
in this casing to couple it to the sleeve H, the pinion on 

which meshes with another gear wheel on the driving 
shaft. Third gear is engaged by releasing the first clutch 
|in the casing C and engaging the others thus brought 
into operation, by allowing the pressure liquid to flow 
from the cock M into the space E* whereby the clutch 
elements couple the impeller A and casing C to the 
hollow shaft E, the pinion on which meshes with the 
third and largest of the wheels on the lay shaft. 
( Accepted May 8, 1942.) 





MISCELLANEOUS. 


546,313. Screw Thread Gauge. D. Gilson and Com- 
pany, Limited, of Walthamstow, A. F. J. Wright and E. 
Bannister, of Walthamstow. (3 Figs.) April 23, 1941. 
The gauge is of the roller type and is designed to enable 
}accurate gauging to be carried out rapidly. The base- 
plate 2 is set at a convenient angle to the operator 
The gauge has two pairs of gauge rollers, of which one 
pair 6 forms the ** Go " part of the gauge, and the other 
pair 8 the *“‘ Not Go” part. Each of these rollers is 
provided with annular ribs with a profile matching the 
screw thread to be gauged. Each of the rollers 6 and 8 
is free to rotate and to move axially to a small extent. 
As is usual in these gauges, the “ Go’ rollers 6 have 
ribs over their full length of the same profile as the 














embedded in a section of flexible hose 10 which serves 
as a conduit in the circuit of the coolant which is fed to 
the electrode holder through a flexible hose 13. The/| 
handle 26 carries an operating button 27 for a control | 
solenoid and is also drilled to provide a passage which 
passes at the lower end through a nipple to the flexible | 
return hose 30. The control solenoid switches the cutting 
eurrent on or off. The tool can incorporate provision | 
for feeding an inert gas to the metal in the vicinity of the 
severance. (Accepted July 7, 1942.) | 


INTERNAL-COMBUSTION ENGINES. 
545,046. Supercharger Three-Speed Gear. D. Napier | 
and Son, Limited, of London, F. B. Halford, of Edgware, | 
and B. W. Barlow, of London. (2 Figs.). November 6, 
1940.—The supercharger illustrated has a single impeller | 
A mounted on a hollow shaft, on one end of which is a 
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| screw thread to be gauged, while the “* Not go ”’ 


rollers 











have a smaller number of ribs which are truncated and 
test the mean pitch diameter of the screw thread. The 
rollers are mounted above a block 9 let into the base- 
plate 2 and with its upper surface flush with that of the 
baseplate, except at the ends where it fits under the 
plate and is screwed to it. At each end, the insert 9 is 
slotted along its centre-line between the rollers 6 or 8. 
A platform 12 with a bevelled upper surface projects 
(Fig. 2) upwards through each slot, the two platforms 
being connected by a yoke drilled to take screws 16 
surrounded by loading springs which press the platforms 
upwards. The threaded components 18 to be gauged 
are assembled on the upper part of the baseplate 2 
above a pair of adjustable spring-steel strips 19, which 
form a “ gate.”” To gauge a component, the operator 
pushes it through the “‘ gate "’ and slides it down to the 
“Go” rollers 6 with a gentle but firm pressure on the 
baseplate. The platform 12 between the rollers is 
depressed against the springs and the threads to be 
gauged and the ribs on the rollers mesh with each other. 
This meshing takes place very easily because both the 
rollers and the component can adjust themselves auto- 
matically to the correct relative positions. If a com- 
ponent is too large, it is rejected through the passage 22. 


chased from H.M. Stationery Office, York House, Kings- casing ©. Through the shaft run two separate shafts D | If the screw is acceptable, it is passed through a pas- 


way, London, W.C.2. 





| and E. 
| but free to slide relatively to it. A radial partition F' | shoulders on pivot pins, so that the distance between the 


Inside the casing C is an annulus F keyed to it 


* Where sodium silicate is mentioned in the paper it separates two cone clutches D' and E' connected to the | 
refers to a solution of the following percentage composi- | shafts D and E, respectively. On the other end of the 
tion: Na,O, 9-4; SiO,, 30-3; H,O, balance, 





sage 30. The rollers 6 and 8 are mounted on eccentric 


rollers can be adjusted accurately and simply by turning 
the pins through screwdriver slots in their heads. 


| shaft D is a casing G housing an arrangement of sliding | (Accepted July 7, 1942.) 
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THE PHYSICAL BASIS OF 
SEIZURE. 


By E. A. Smita. 


Mvucu work has been carried out on the seizure 
of metallic faces in the presence of, and without, 


lubricants. In view of the importance of the subject | 


to industry at present, where mechanical equipment 
is subject to sustained loads and working periods, 
a short review of the physical process of seizure, 
with some suggestions for discouraging its onset, 
may be of value. 

There is clearly a direct relation between the 


metallurgical nature of a surface, its physical con- | 


dition, that is to say, its surface finish, and the 
tendency of that surface to seizure. The relation 
between load and seizure, or breakdown, is more 
complicated, however, by the recovery from seizure 
which rubbing faces exhibit. Clayton, in his paper 
on “The Use of the Four-Ball Extreme-Pressure 
Lubricant-Testing Apparatus for Ordinary Lubri- 














cants,”* has well illustrated this recovery from 
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seizure, and points out that certain additives, as | 
for example, extreme-pressure additions, show to 
As a general state- | 
ment, it might be said that seizure between two | 
metallic faces is preceded by a rapid rise in tem- 
perature. Blokt has examined the temperature 
factors theoretically, and Fig. 1, taken from his 
paper, “ Theoretical Study of Temperature Rise | given by G. L. Neely in a paper on 


advantage in this respect. 


/movement of the faces. This is an effect on a/| 
| micro-scale, and is repeated, resulting in sticking 
| and slipping. It is the sum total of the violent 
spasmodic variations in friction that result which 
gives the overall coefficient for the faces in contact. 

When a high spot melts on a face, the tem- 
perature does not increase further. Consequently, 
if a metallic surface with a relatively low melting 
point is operated against one which is both harder 
and has a higher melting point, the maximum tem- 
perature which might be expected at the interface 
would approximate to the lower melting point. 
This is one of the reasons why a relatively soft 
material like white metal is used in conjunction 
with, for example, steel. 
up to seizure are outlined below in sequence. 
first may be described as a normal phase and lends 
itself comparatively easily to accurate observation. 
The second phase, in which the oil film tends to- 


wards the boundary state, exhibits more variable | 


indicates that the so-called “‘ normal ”’ or full fluid 


conditions of lubrication do not exist in practice. 


How important is the effect of soft metal against 
a harder one is well illustrated by Fig. 5, also due to 
Bowden, from which it is seen that the temperature 
rise is limited by the melting point of the lead—a 


| reminder that the selection of bearing metals is an 


The stages which lead | 
The | 


important factor in offsetting seizure. With regard 
to such factors as vibration, attention should be 
drawn to the more recent work of Bowden and 
Tabor on the impact strength of lubricant films. 
They consider that vibration enables high spots 
to pierce the oil film more easily, which suggests 
that something more than a simple load test is 
required for a lubricant. 

It is doubtful whether fluid oil-film conditions 
obtain in a bearing for any length of time. What 
is considered to be fluid friction in practice is pro- 
bably the combination of both boundary and fluid- 
film conditions, the latter predominating. A journal 


results. The third, or pre-seizure phase, is not only bearing free from vibration, where a full oil wedge 
difficult to follow, but may give variable and un-| has been established, affords the nearest approach 
| to sustained fluid-film conditions, bearing in mind 


predictable results. 


To understand the mechanism of seizure, it is| the above qualifications. 


| Ag . 
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however, boundary conditions will predominate. 
Finch and Zahoorbux, in their “‘ Study of Wear 


at Surfaces of Actual Contact under Oiliness Lubri- | and Wear Comparisons for Lubricated Surfaces,”* | and Lubrication by Electron Diffraction,”* have 
cating Conditions,” illustrates the elements of the | expresses, in its simplest form, the relation between | thrown light on the conditions which exist on a 


problem. 


It will be seen that, when one surface | load and friction for a straight mineral oil lubricat- | mild-steel face with so-called fluid-film conditions 


passes over another, the temperature of the faces | ing steel against bronze with a rubbing speed of | of lubrication, indicating the existence on the steel 
tends towards a wave form; the same applies to| 3-6 ft. per min. at a temperature of 175 deg. F.,| of a flowed layer, to which the late Sir George 
projections, but the rise in temperature is then more | the duration of the test being 8 hours. The rela- 


abrupt. 


Bowden and Leben{ have examined the problem | be expressed in linear form, and is given in Fig. 3, 
from the practical aspect in the laboratory, and | on this page, for a load of 500 lb. per square inch 


have drawn attention to the “‘ stick-slip’’ mechan-| under similar test conditions to the above. 


ism, which they consider to be a normal feature of | curves illustrate the ideal operating condition, 


metallic friction. 


In effect, they found that, when | that is to say, with such factors as vibration, 


two metallic faces rub over one another at relatively | spasmodic loads and external heat sources absent. 
low speeds, the high spots on opposite faces tend | The accumulation of impurities in the oil dr grease 


to pierce the oil film and to weld together. 


momentarily fuses to one on the opposite face, and | an absence of seizure at all times. 


the junction is then ruptured by the continued | 





* General Discussion on Lubrication and Lubricants, 
London: The Institution of Mechanical 


vol. 2, page 274. 
Engineers, October, 1937. 

+ Ibid., vol. 2, page 222. 

t Proe. Roy. Soc. A., vol. 169, page 371 (1939). 


tion between rubbing speed and friction cannot 


These 


The | used for lubrication has not been considered ; but 
high spot on the face with the lower melting point it is the state which, if maintained, would ensure | 


The increase of surface temperature determined 
by Bowdenf is reproduced in Fig. 4 for constantan 
sliding on mild steel with a load of 102 gm. This 


| Beilby first drew attention. This illustrates the 
| proximity conditions to metal pick-up, and might 
|be interpreted as according with the works of 
Bowden and his collaborators. Whether the flowed 
layer is amorphous or not is still a subject for 
debate, but the experimental evidence from the 
above and other sources favours the view that the 
superficial metal on a rubbed surface is melted by 
pressure or heat, or both. Blokf has pointed to 
the temperature flash between gear teeth, quoting 
a value of 250 deg. C., which lends further support 
to the possibility of localised welding or fusion 
taking place between opposite high spots and of the 
ease with which this condition can be extended to 
more general welding or seizure. 





| vol. 2, page 378. 
t Ibid., vol. 2, page 236. 


* General Discussion on Lubrication and Lubricants, 





* General Discussion on Lubrication and Lubricants, 
| vol. 2, page 295. , 
+ Ibid., vol. 2, page 14. 
































































































From the above it is clear that the seizure state 
is near at hand in the average bearing, and does not 
require a large increase in load to make it a dis- 
turbing influence in mechanical efficiency. If 

typical curves are examined for friction plotted 
against load up to seizure point, it will be noticed 
that the seizure of a bearing face is frequently 
preceded by a drop in friction. Two explanations 
may be offered. When the fluid film between the 
faces is broken down by pressure, an adsorbed film 
is left. This heats up and becomes highly fluid, so 
that friction falls. The resistance of this boundary 
film to removal depends upon the degree of adsorp- 
tion which has occurred, its temperature charac- 
teristics, and other working factors. Work carried 
out at the National Physical Laboratory in 1933 
revealed that castor oil, in continuous running, 
exhibited a seizing temperature in excess of 
250 deg. C. at 2,000 lb. per sq. in. at 40 r.p.m. 
At lower speeds, a still higher seizing temperature 
was recorded, and the suggestion was made that 
repeated approaches to seizure formed a boundary 
film of oil, which could withstand abnormal loads. 

The modulus of elastic rigidity usually decreases 

rapidly with increasing temperature, reaching a 
minimum at the fluid or melting point of the metal. 
This would mean that a minimum rigidity is reached 
just before full seizure, and friction would again 
fall. A low capacity for deformation in a bearing 
alloy renders it more liable to early breakdown, as, 
for example, in lead bronze. The increasing use of 
lead flashes, cadmium and silver bearings, etc., 
points to the value of easy deformation. Inci- 
dentally, it should be remarked that certain of the 
temperature figures quoted above may not be true 
surface-metal temperatures, but an average bearing 
value. Thus, if a general temperature of 100 deg. C. 
is recorded in a bearing, it can be reasonably 
assumed that the temperature of the surface layers 
of the rubbed metal is far in excess of this figure. 
N. K. Adam’s contribution to the General Discussion 
on Lubrication, on the subject of ** Molecular Forces 
in Friction and Boundary Lubrication,”’* contained 
some interesting observations on the efficiency of 
local welding of high spots ; he pointed out that, in 
a surface moving at 100 cm. per second, the high 
spots being, for example, 0-1 mm. across, the time 
of contact, during which welding occurs, is only 
0-0001 sec. If the temperature rises over larger 
areas, welding becomes general and seizure sets in. 

Reverting to the stages which lead to seizure, 
the capacity for recovery of a metallic face can play 
an important part. Mild steel can flow plastically 
without seizure, as has been indicated by Finch and 
Whitmore,t who observed how colloidal graphite 
could be rolled into the superficial layers when 
used in the oil for lubrication. The presence of 
lead in a hard alloy, such as lead bronze, gives that 
material a certain capacity for surface deformation, 
when some of the lead on the surface layers has 
been withdrawn and wiped over the rubbing sur- 
faces. That the lead cannot function fully when 
occluded in the alloy is indicated by the difficulty 
of initially running-in such a bearing material. 
While, as stated, seizure is not far off in a rubbing 
face, particularly during reciprocating movement or 
at slow speeds, such a face should not seize fully 
unless neglected. The remedy is selection of the 
right lubricant. 

The behaviour of metallic surfaces themselves, 
of fluid lubricants, and the part played by additives 
has been studied in some detail. The formation of 
an oxide layer can prove helpful in certain circum- 
stances, the detritus acting as a parting medium ; 
but usually the oxide is harder than the original 
metal, and, while the capacity for extensive welding 
or seizure may be reduced, wear and scoring would 
be increased. A large number of oil-soluble and 
insoluble compounds have been examined by 
Brownsdon{, Evans§ and others, and the general 
conclusion that might be drawn is that a chemical 
combination between the compound and the metallic 
face is necessary to offset seizure at high loads or 


* General Discussion, vol. 2, page 197. 

t “ Graphoid Layer on Bearing Surfaces,” 
fessor G. I. Finch and E. J. Whitmore. 
vol. 146, page 91 (1938). 

t General Discussion, vol. 2, page 254. 

§ E. A. Evans. JI. Inst. Petroleum, May, 1941. 
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extreme pressures. Thus, the presence of sulphur 
is considered to bring about in directly the forma- 
tion of a metallic oxide, although it is held by some 
that a sulphide is formed, which provides the 
parting action. In the past few years, there has 
been developed a wide range of extreme-pressure 
additives, which, however, have for their function 
the offsetting of seizure at high loads. 

Medium-high loads and normal loads are met with 


in such equipment as engines, machine tools, journal | 


bearings and certain classes of gears, which go to 
make up the major part of industrial mechanical 
equipment. The E.P. addition to an oil is not 
usually considered necessary for this work. Adam 
pointed out, in the paper previously quoted, the 
value of interposing graphite slip planes between 
rubbing faces in this class of lubrication ; graphite 
slips with facility along its basal plane when rubbed, 
and thus provides lubrication. The interposition, 
therefore, of a graphite particle between two high 
spots which tend to make contact, forms a natural 
series of slip planes between the metal points, and 
so cleavage takes place in the graphite and not in 
the metal. Hughes and Whittingham* and Fogg 
and Hunwickst have also drawn attention to this, 
the former investigators finding that lower friction 
is produced at low speeds, and the latter that static 
friction is reduced thereby. The value of this 
practice is indicated by the wide use of colloidal 
graphite in oil during the assembly and running-in 
of mechanical equipment. Shawf{ has published 
various seizure tests showing the value of colloidal 
graphite in this connection, and a typical curve for 
lead bronze is illustrated in Fig. 6, page 481. To 


ensure an adequate supply of graphite particles | 


on a metallic face when most needed, the practice 
has been adopted of assembling equipment with oil 
containing a high percentage of colloidal graphite. 

No reference has been made in the above notes to 
the influence of surface finishes on the proneness or 
otherwise of bearing surfaces to seizure. The correct 
finish cannot be stated arbitrarily without reference 
to the type of alloy being used and the operating 
conditions. In certain cases, a fine finish is obvi- 
ously desirable, although it has been pointed out 
that two fine or superfine finishes in contact may not 
be as satisfactory as a superfinish rubbing against 
a ground face ; that is to say, a fine finish against 
a coarser one, the latter providing the deforming 
superface. Then again, the direction of finish marks 
has an influence on the continuity of the oilfilm, as 
revealed by Trillat§ a cross hatch being superior to 
parallel finish marks. In general, it might be said 
that finish marks at right angles to one another on 
opposite faces would be preferable ; that is to say, 
in the case of a journal bearing, from the theoretical 
point of view at least, the shaft should be turned 
and the bearing broached. This may be difficult 
to achieve in practice, although it should not present 
an obstacle in plane faces, such as machine-tool slides. 

These notes are not put forward as a complete 
survey, but merely as an indication of some of the 
salient features of seizure, or, more exactly, to the 
conditions leading up to seizure. When equipment 
is new, the precautions necessary to avoid seizure 
are self-evident: cleanliness of bearing surfaces, 
adequate lubricant on them before assembly, and 
careful initial operation—it being assumed that a 
satisfactory finish and clearance have been ensured. 
More lubricant is required during initial operation 
after assembly, for extra cooling and to carry away 
swarf or other impurities. When equipment has 
been satisfactorily run-in, the main feature to watch 
is the temperature during running on sustained loads, 
while adequate maintenance is not only wise but 
necessary where a run bearing or scored shaft may 
be difficult to replace. Generally speaking, seizure 
is a symptom of inefficiency, for lubricants, even in 
the present restricted number of grades, are 
adequate. Where overheating is due to high and 
sustained loads which cannot be avoided, reinforce- 
ment of the oil as indicated above can be carried 
out to advantage. 


* Trans. Faraday Soc., January, 1942, Part I. 

t Jl. Inst, Petroleum,, January, 1942. 

t The Machinist, March 19, 1938. 

§ J. J. Trillat and R. Fritz, Jl. Chimie Phys., vol. 34 
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Economic Control of Iron and Steel Works. By F. L 
MEYENBERG, M.I.Mech.E. With a foreword by Sim 
WILLIAM LARKE. London: Chapman and Hail, 
Limited. [Price 25s. net.) 

Ir is essential to the prosperity of an industrial 
| organisation that its production, sales and account 
ancy departments should fully appreciate each 
others’ difficulties and problems and should work 
together with the closest co-operation. This, 
briefly, is Mr. Meyenberg’s main theme in this work 
and he believes that the differences of opinion which 
may occur between departmental managers and 
bring discord, are seldom due to illwill but to 
differences in education and outlook. He main- 
tains, therefore, that the training, along the right 
line, of both technical and commercial men is the 
only method of providing a better understanding of 
mutual problems and ensuring smooth working in 
an undertaking. Consequently, his book is intended 
to appeal to the technical man as well as to the 
works accountant and to those concerned with cost- 
ing. It is divided into five parts covering, respec- 
tively, accountancy, works accounts, job accounts, 
standard costs, and the organisation of economic 
control. The preparation of a balance sheet and 
profit and loss account and similar operations are 
explained from first principles, while a particularly 
informative chapter is devoted to “time studies.” 
The concluding section of the volume consists of a 
general summing up and the author indicates how 
the proposals put forward in earlier portions may be 
applied with benefit, and true co-operation secured 
within an industrial undertaking. Although the 
book relates principally to the iron and steel indus- 
try, the main conclusions drawn will apply with 
equal force to industrial works in general, and 
apprentices and students as well as mature engineers, 
will find many challenging statements and much 
food for thought within its pages. 


Fuel Testing. Laboratory Methods in Fuel Technology. 


By Dr. Goprrey W. Hiuvs, M.1.Chem.E. Second 
Edition. Londen: Leonard Hill, Limited. [Price 
21s. net.) 


A sEcOND edition of a book is not called for unless 
those readers to whom the author addresses him- 
self have already shown their appreciation of 
his work in the most practical way. In such cir- 
cumstances there is no need, in a review, to enlarge 
on its merits, though there is no harm in recounting 
them. The present volume is possibly the most 
comprehensive treatise yet published for the guid- 
ance of those engaged on the testing of fuels, whether 
solid, liquid or gaseous. The range of its informa- 
tion covers not only matters such as sampling, 
proximate and ultimate analyses, and calorimetry, 
which are of common interest to all fuel users, but it 
embraces the needs of engineers in the gas and coke- 
oven industries who are concerned with the distilla- 
tion products and coking qualities of the coals they 
use. Tests to determine the washability of coal, 
that is to say, its amenability to the reduction of its 
ash content by washing processes, are also explained. 
The greater part of the book, however, is devoted to 
methods of chemical analysis for the evaluation of 
the constituents and impurities of fuels of all kinds. 
The analysis of ash forms the subject of a special 
chapter by Mr. W. C. Hancock, who describes the 
means of determining the silica, iron, aluminium, 
titanium, manganese, calcium, and magnesium it 
contains ; and it may surprise many fuel users to 
learn that besides these, there are no less than 20 
other elements frequently present in minute 
quantities. 

The measurement of high temperatures, though 
hardly coming within the scope of fuel testing, is so 
often of importance to users of fuel that the account 
of various methods of pyrometry cannot be con- 
sidered inappropriate in a work of this kind. 
Another subject, that of the preparation of technical 
reports, is most ably dealt with and it would be well 
if the author’s good advice on this matter was taken 
to heart by young engineers generally. His 
emphasis on good English, on precision of thought 
as a necessary preliminary to clarity of expression, 
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on the duty of distinguishing between observed facts 
and the opinions deduced from them, and on the 
importance of using no word unless its real meaning 
conveys the idea which it is desired to express, is 
more than justified by the slipshod writing of many 
reports, which, in his own words, *‘ would be a dis- 
grace to a fourth-form schoolboy.” His own style 
is lucid and forthright, though one of his remarks on 
the suitability of coal for pulverising can only bear 
ec meaning that moisture in the coal reduces the 
wer required for grinding: which, being untrue, 
certainly not what he intended to say. There 
may be some difficulty, also, in reconciling his view 
iat “solid fuel could and should be sold on a 
thermal basis at a declared calorific value in the same 
way as gas or electricity ’’ with his implied approval 
of a model contract which penalised the supplier 
for a low volatile content, even though the calorific 
value was maintained ; or with his statement else- 
where that “‘no laboratory test will enable an 
observer to state with certainty that a particular 
oal will give the results he is seeking when used in a 


} 


particular plant.’ The latter view is so strongly 
borne out by experience that calorimetric tests alone | 


ire quite insufficient as a basis of purchas'ng, unless 
the boiler itself be used as a calorimeter. Labora- | 
tory tests, however, will always have their proper | 
place, and wherever they are carried out this book | 
should have an honourable place. The present | 
edit‘on is improved by a new chapter exemplifying | 
alculations about combustion and the products | 
thereof. Descriptions of analytical processes have | 
been brought up to date, and are consistent with | 
the recommendations of the B.S.1., the Fuel Re- 
search Board and the Institute of Petroleum. | 
Certain introductory matter in the earlier edition 
has been omitted to save space. The result is a 
work that no chemist occupied with fuels and their 
constituents can afford to neglect. 


Vechanical Refrigeration. By HAL WILLIAMS, | 


M.1.Mech.E. Fifth edition. London: Sir Isaac 

Pitman and Sons, Limited. [Price 30s. net.) 
Tue latest revision of Mr. Hal Williams's well- | 
| 


known book falls somewhat short of completeness, 

but maintains the general high standard set by | 
previous editions and contrives, despite the difficul- | 
ties of war-time publishing, to incorporate many | 
improvements directed to its main objective of pro- | 
viding a practical introduction to the study of cold 

storage and the industrial applications of low-tem- 

perature technology. Written primarily for those 
who make use of refrigerating plant as a means to a 

major end, its treatment of the fundamental physics 
and thermodynamics adequate rather than 

exhaustive, but is always sound and lucidly pre- 

sented. More conspicuously valuable, however, is 
the author’s remarkably wide survey of the use of 
refrigerating methods in an unsuspected variety of 
industrial and domestic activities. Paying special 

attention, of course, to meat packing and the pre- 

servation of food, he deals in turn with the details of 
refrigerating machinery and auxiliary plant, with 

the insulation and design of cold-storage chambers 
for service on land and sea, and with biochemical 

and other incidental effects of low temperature. In 

all these directions the art, no less than the science, 

of refrigeration has made substantial advances dur- 

ing the nine years that have elapsed since the fourth 

edition was published, and it is mainly in respect of 
such matters and of improvements in refrigerating 

machines that the new edition differs from its pre- 

cursor. Progress in applied refrigeration is too | 
varied and rapid for a book of this quality ever to be | 
comprehensively up to date, or for its author to be 
able to discriminate permanently among the relative 
importance of all different aspects. When every | 
allowance on these accounts is made, however, the | 
conviction remains that the last chapter, on the | 
design of abattoirs, rather spoils the otherwise | 
admirable balance of the book as a whole ; and that | 
many pages of text, concerned with minutie of | 
meat-factory practice only remotely related to 

refrigeration, could have been devoted with advan- | 
tage to air-conditioning, refrigerated transport by 

rail, or other of several applications that, in this as in 

previous editions, are dismissed with too little 

attention. 
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|a plant for the manufacture of copper (5,000 tons), | 


| Celulosa Espafiola (** Snisace ”’), which, among other | 


| Banque de Paris. 


| methanol, to be doubled later ; but it is expected | 


| to fit up. This illustrates the fact that the so-called 


| | 
| | Belgium] some export trade was still maintained ”— 


THE CHEMICAL INDUSTRY Presumably, under compulsion, to Germany. 
OF EUROPE. It is stated that considerable attention is being 
directed in Sweden to the production of chloramines, 

AccorDING to recent reports, of German origin, | for purposes of passive defence (‘‘ zur Zwecke der 
including a long article in the Chemiker Zeitung, | passiven Verteidigung’’), but this dark saying is not 
the chemical industries of Europe are flourishing | further elucidated. The manufacture of sodium 
and are rapidly increasing their productive capacity ; | sulphate, nitric and hydrochloric acids has been 
and Europe as a whole, especially the German- | considerably increased ; and still more of Sweden’s 
| occupied part of it, will soon be free of ** the Anglo- | great natural resources in hydro-electric power are 
| Saxon yoke” so far as food and raw materials are| being harnessed to the electro-chemical chariot. 
|concerned. It is rather significant, however, that | Synthetic fibres, alkali and chlorine, organic chlorine 
in the reports themselves chief attention is devoted | derivatives for various purposes—including, pre- 
| to the one or two countries which are still neutral | sumably, the above-named chloramines—potassium 
| and still free, at least from German military domi-| permanganate and other important chemicals are 
| nation, such as Spain and Sweden ; and it is clearly | said to be following an upward trend in production. 
| shown that it is in those countries that progress, | Yeast from sulphite residues and the production of 
if any, has been made during the past three years. |a rubber-like product of the Neoprene class by 
| This is confirmed by such information as is available a new process introduced by Professor Svedberg, 
| from other more reliable and non-German sources. | of the Upsala Physiochemical Institute, are recorded; 
| For countries temporarily under German rule, the | and the latter product may be manufactured shortly 
| data are chiefly pre-war or highly optimistic fore-| on a fairly large scale. Producer gas from wood, 
and a liquid fuel consisting mainly of alcohol, 
called Xotyl, are a part of Sweden’s efforts to meet 
the growing difficulties of fuel supply. Both in 
Sweden and Finland, alcohol from cellulose becomes 
increasingly important ; in the latter country, the 
Alcohol Monopoly has undertaken to buy the 
output for five years. All sulphite cellulose plants 
must be equipped for alcohol production. 

In Norway, some attention is being given to 
coal-tar products, and the manufacture of pyridine 
phenol, etc., is said to be increasing, as also is 
that of synthetic fibres and carbon disulphide, 
hitherto imported from Germany. It would seem, 
in fact, that much of the so-called progress in chemi- 
cal industry in temporarily Germanised Europe 
consists in desperate attempts to fill the gap resulting 
from the lack of imports from Germany, or to 
supply to that country under ruthless compulsion, 
materials which are urgently needed. With a 
rapidly increasing scarcity of skilled workers, effi- 
cient leaders and research chemists, lack of food and 
raw materials, and ruined transport, these objects 
can only be partially achieved, and then with the 
utmost difficulty. 

The German writers have much to say about 
south-eastern Europe ; but here again the informa- 
tion is partly pre-war and partly futuristic, and 
fantastically rose-tinted. Artificial fertilisers again 
dominate the picture; but it is admitted that a 
large part of the native peasantry has not even yet 
begun to appreciate fully the value of these, and 
much preliminary educative propaganda is still 
needed. Reference is made to agreements between 
the Danica and Zorka concerns in Yugoslavia in 
1937, which appear slightly out of date, and to an 
attempt to manufacture copper sulphate in Buma, 
poppy medicinal products in Freistadt, and syn- 
thetic fuel and rubber in Bulgaria and Rumania. 
The really interesting point about Yugoslavia, not 
mentioned by the Germans, is that country’s non- 
ferrous metal industry, such as the zinc mines at 
Trepca and the copper mines at Bor, the latter 
being probably the largest in Europe. Important 
developments were in hand here before the German 
invasion, but have been held up owing to difficulties 
consequent on frontier changes. 

The manufacture of copper sulphate, for use as a 
vineyard spray in the wine countries, is of some 
interest, and may mark the beginnings of an after- 
war independence of German supplies. This, 
indeed, it is to be hoped, is the real picture that is 








| casts of the future. In regard to Italy, for example, 
| production index figures are quoted for the period 
1935-39 to show the remarkable rise in chemical 
output ; but of the war years little is said, except 
a brief reference to the desperate struggle to main- 
tain the output of nitrogen products, synthetic fuel 
and rubber. 

The German writers appear to turn with some 
relief to Spain, where they attempt to show with 
much elaboration that real progress has been made, | 
thus effectively destroying their own main conten- 
tion. As is well known, much has been done in 
recent years in that country to augment the pro- 
duction of synthetic nitrogen fertilisers, and several 
projects of this kind are described. In addition, 
there are new works in El Pinar for a yearly output 
of 200,000 tons of superphosphate; an aniline | 
factory in Barcelona; and a tanning materials 
factory in Oviedo. The Sociedad Espaiiola de 
Construction Electro-Mecanica is building in Seville 


sulphur (50,000 tons) and sulphuric acid (15,000 | 
tons) from pyrites. Presumably the third item will | 
be made from the second and is not additional | 
thereto. Textile fibres are also receiving some | 
attention, and synthetic products from rice, wheat, 
and other straw are to be manufactured in the near 
future. Much larger acreages under fibre-producing 
plants are contemplated. An interesting case is | 
that of the Sociedad Nacionala Industria Aplicada | 


things, will use eucalyptus wood as a source of | 
cellulose. Reverting to nitrogen products, these will | 
share in the large expansion of electro-chemical 
industry generally and the development of hydro- | 
electric power, for which Spain is naturally favoured. 
In other cases, the coke-oven gas from iron and steel 
works will be used asa starting point in the pro- 
duction of ammonium sulphate ; such as the new 
factory at Bilbao of the Sociedad Espafiola de 
Fabricacion Nitrogena (** Sefanito ’’) with a capital 
of 150 million pesetas and a projected annual output 
of 125,000 tons of ammonium sulphate. 

In France, the only development of any note 
that the German writers consider worthy of record 
is one that wil! not be fully matured until 1945 or 
1946. This is the Cie. Centrale d’Hydrogénation et 
de Synthése, in Paris, said to be financed by the 
It is intended for the distillation 
of lignite, and the first factory will be built at | 
Fuvean-Becken, near Aix (Provence), where there | 
are large deposits of lignite. The Fischer-Tropsch | emerging from the present darkness and confusion, 
process will be used, the anticipated annual output | and not, as the Germans would have the world 
being 25,000 tons of motor spirit and 25,000 tons of | believe, a growing and flourishing chemical industry 
; under Teutonic domination. Under the iron heel 
that this first factory will take at least three years | of this domination, it transpires, Italy is so desper- 
| ately short of copper as to be compelled to resort 
emancipation programme of European cherhical |to the sorry device of recovering infinitesimal 
industry consists mainly, if not entirely, of regretful, | amounts from the copper sulphate sprayed in vine- 
backward glances and wishful peering into the | yards—to the extent of 5 lb. peracre ; an assertion 
uncertain future, at all events so far as the tem-| which is difficult to believe, bearing in mind the 
porarily-Germanised Europe is concerned. ‘labour and transport that must be involved. 


From | 


the paragraphs devoted to Belgium, it appears that | France, again, has increased the output of calcium 
in the German view the war in the west is finished. | arsenate to 20,000 tons per annum, to replace 
The writer says that “‘ although production had been | importations from Germany ; but this is of little 
practical value to the growers at present, as they 
cannot obtain spraying equipment. 


seriously curtailed, after the end of the war in ad 
west, yet in most branches of chemical industry [in 
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REFRIGERATION.* 
By Lorp Dupiey Gorpox, D.S.O. 
(Concluded from page 446.) 


Condensers.—The form of the condenser has been 


altered so as to shorten the path of the condensing | 


refrigerant and to improve the rate of heat transfer 
by means of higher velocities. The original form of 
condenser usually comprised a helical coil, or nested 
multiple helical coils, contained in a cylindrical vessel 
through which the cooling water was passed. This 
necessitated large quantities of water, and it was not 
long before the use of atmospheric type condensers 
became general, certainly for larger-size installations. 
The amount of surface provided in the early days was 


much greater than would now be the practice with the | 
present-day necessity for economy in expenditure and | 


material. Fig. 7 shows a more modern type of atmo- 


spheric condenser with the piping arranged in the | 
Two | 


other types of condenser of incresesed efficiency, lower | 


form of interlaced vertical stacks of grids. 


cost aud greater compactness may be mentioned. The 


first of these is the shell-and-tube type in which the | 


tubes are arranged in a single cylindrical vessel; or 


the condenser may be in the form of a number of smaller | 


vessels through which the cooling water can be passed 
in series. Where there is no need for recirculating, 
as in the case of a dockside cold store, the shell-and- 
tube condenser is arranged vertically and the water 
makes a single passage through the tubes, being 
pumped from the dock to a receiving tank at the top 
of the condenser. The tubes can be cleaned with rods 
while the condenser is in operation. Much less space 


is required as compared with the open or atmospheric | 


type, which has been commonly used in dockside plants 
in the past. Fig. 8, opposite, shows one of these con- 
densers at the side of a dock. 

The horizontal type of condenser is similar to the 
evaporator; some can be identified in Fig. 6, page 445, 
ante, as being without a dome. The arrangement of the 
tubes in sections, divided by baffles in the end covers, is 
also the same, the water passing in series through the 
separate sections. This type of condenser is usually 
employed in conjunction with a cooling tower similar 
to that used for cooling water for steam condensers, 
but with suitable modifications to provide for the much 
smaller temperature difference between the water and 
the air. With this arrangement efficiency is quite 
as good as with an atmospheric type condenser, and 
there is also some saving in first cost and a good deal 
of saving in space occupied. The arrangement just 
described is particularly suitable in buildings where an 
open space is available either on ground adjoining the 


building, or sometimes on the roof, for the accommoda- | 


tion of the water-cooling tower. In heavily built-over 
areas it may be difficult, or even impossible, to find 
a suitable position for the water-cooling tower. The 
frequent adoption of air-cooling plant in industrial 
establishments and large office buildings created a 
demand for a large-size condenser which would be 
economical in the use of water and at the same time 
occupy little space, and what is known as the “ eva- 
porative " or “ forced draught’ condenser came into 
use. With this type of condenser the condenser coils, 
frequently with gilled piping to increase the evaporating 
surface, are contained within a casing through which 
a sufficient volume of air is passed by means of fans 
to ensure the necessary evaporation of the water. 
Such a condenser may be placed in the engine room, 


with ducting to lead the air to and from the unit, or | 


it may be placed on the roof of a building. 

Fig. 9, opposite, shows a section through a type of 
condenser specially suited for carbon dioxide as the 
refrigerant. It is designed for use on board ship and 
both casings and coils are of copper. The carbon 
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3 tons 10 cwt., including the sea water passing through | 
it. A condenser of the same capacity as that illus- | 


trated, but built of copper coils with a cast-iron casing, 
in accordance with earlier practice, occupies 173 cub. ft. 
and weighs 8 tons with its water. It also requires 
far more space when it has to be dismantled. This 
arrangement is most suitable for carbon dioxide because 
in the case of that refrigerant so great a proportion of 
the condenser duty is performed with the refrigerant in 
the superheat region. 

Comparison of Old and New Plants.—Some interesting 
comparisons can be made between refrigerating plants 
installed a good many years ago and those which have 
taken their place in recent years. A few examples of 
such developments are therefore given. The original 
engine room of a large dockside cold store at a port 
on the south coast of England contained four vertical 
ammonia compressors driven by horizontal steam 
engines. The four large compressors have now been 
replaced by three high-speed motor-driven vertical 
compressors occupying only a small fraction of the 
space of their predecessors, but performing the same | 
duty. In another case, an inland factory had a double- 
ended double-acting horizontal compressor with fast 
and loose wheels, driven by means of a flat belt from 
an electric motor. This machine remained in operation 
for 43 years, and is now replaced by a vertical triple- 
cylinder high-speed compressor driven by means of 
V-belts from an electric motor. The new engine room 
occupies only one-third of the area of the old engine 
room, but the swept volume of the new compressor is 
some 75 per cent. greater than that of the old one. 

The principles outlined above can be applied to 
improve the performance of old installations. It may 
be of interest to give examples of how this has been | 
| achieved in specific cases. The first case is that of a 

large ice-making plant in a fishing port on the east 





| ducing 200 tons a day. 





ATMOSPHERIC CONDENSER. 


follows. The output of the factory was increased from 
720 tons a day to 1,100 tons a day. An area of 
4,800 sq. ft. occupied by the boiler house and coal- 
handling space, and another of 3,600 sq. ft. occupied 
by the engine room containing the four original com 
pressors and engines, were set free for other purposes 
The four machines giving the output of 1,100 tons a 
day are accommodated in the same engine room which 
formerly contained the compressors and engines pro- 
Reduced to square feet occu- 
for the 


pied per ton of ice manufactured, we get: 


| old plant 15-5 sq. ft. per ton; and for the new plant 


2-5 sq. ft. per ton. The average electric current con- 
sumption per ton of ice made for the first twelve months 
after the alterations were completed was 35 units, 
compared with a consumption before the alterations 
were made of just under | cwt. of coal per ton of ice 
made. 

The next example of modernising a refrigerating 
installation refers to the plant installed in a brewery 
in South America. There are many purposes for which 
refrigeration is required in a brewery. In this parti- 
cular case the following refrigerating duties were 
provided :—(a) The cooling of the fermenting cellars. 
(6) The cooling and conditioning of the air in the 
maltings. (c) Cooling water for the humidification of 
the maltings. (d) Cooling water for the attemperators 
in the fermenting vessels. (e) Cooling the finished beer. 
(f) Cooling the ‘cellars in which the beer is contained 
before passing into consumption. (g) Ice making. 
These different duties require varying temperatures, 
and with the original plant they were all carried out 
by the provision of brine from a single refrigerating 
unit, so that it was necessary to cool the whole of the 
brine to the lowest temperature required for any of 
the services, which was about 15 deg. C. The 
original refrigerating unit consisted of two horizontal 


dioxide passes in series through three spiral coils | coast of England. The factory was originally built in | steam-driven ammonia compressors having evaporators 
arranged concentrically in outer and inner casings. | 1900, but owing to later additions the output had by | of the coil type submerged in brine vessels. The brine 


The diameter of the piping is reduced in each successive | 1929 reached 720 tons of ice a day. 


coil as condensation takes place, so that as the carbon 
dioxide assumes the liquid state the velocity is main- 


tained, with improved heat transfer, compared with | 
The inlet | 


a circuit having uniform piping throughout. 
and outlet terminals for the carbon dioxide are at the 
same end. At the opposite end the water is intro- 
duced ; it first enters into the inner casing containing 
the final stage of the carbon-dioxide circuit, and then 
passes back along the annular space containing the 
first and second stages. A “ contra-flow” effect is 
thus produced and again adds to the efficiency. The 
water velocity is sufficient to prevent the accumulation 
of sludge. The unit can be used singly or in parallel 
with others, as shown in Fig. 10, opposite, to form a 
complete condenser ot any desired capacity. 
assembly illustrated occupies 117 cub. ft. and weighs 





* The 29th Thomas Hawksley Lecture, delivered before 
the Institution of Mechanical Engineers, on Friday, 
November 6, 1942. Abridged. 


The | 


The plant con- | 
sisted of four large horizontal ammonia compressors | 
driven by vertical triple-expansion steam engines ; 
there were also two horizontal double-acting com- 
pressors, installed at a later date and driven by vertical 
compound steam engines ; the layout also included six 
Lancashire boilers which had been fitted with super- 
| heaters some time after their original installation. The 
condensers were of the atmospheric type situated on 
the roof, and in all the tanks ice was made in cans. 
In 1930, on account of the necessity for providing 
| increased output, it was decided to replace the steam- 
driven plant with vertical high-speed ammonia com- 
pressors direct-coupled to electric motors. Four such 
machines were provided and were placed in the engine 
room formerly occupied by the two horizontal steam- 
The ice tanks themselves were not 





| driven machines. 


altered, but new evaporator coils were fitted and were 
provided with arrangements for the recirculation of 
the ammonia liquid by means of separator vessels and 
pumps. The results achieved may be summarised as 





was pumped to the points where the various services 
had to be carried out. 

In 1939 it was decided to divide the various duties 
and to provide, for each of them, separate refrigerating 
machines working at the appropriate evaporation tem- 
perature to give the best efficiency. The following 
alterations were accordingly made for the duties enu- 
merated above. (a) A new automatically controlled 
vertical ammonia machine, with its own multitubular 
condenser, was provided ; and the existing air cooler 
through which brine was previously circulated was 
altered so as to be suitable for the direct expansion of 
ammonia at —5deg.C. (b) These were originally cooled 
by brine grid pipes arranged in a space through which 
air was passed. The new arrangement comprises a verti- 
cal high-speed ammonia compressor with an air cooler of 
the direct-expansion flooded type, constructed with ver- 
tical gilled tubes, the evaporator temperature being 
about +2 deg. C, (c) This was originally performed by 
circulating brine from the main plant through a water 
cooler. The new arrangement involves a separate 
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even better results could have been obtained were it 
not for the considerable length of individual circuits, 
some of which are as much as 1,200 ft. long. Many 
| benefits resulted from the provision of this additional 
| equipment ; for example, the running of the compressors 
aes ay was greatly improved. The important 
result, however, is the greatly increased overall efficiency 
| of the whole installation ; that is to say, the perform- 
|ance has increased and the power consumption has 
| been reduced. 

Cooling of Deep Mines.—Air-conditioning, that is, 
| the cooling of air for providing greater comfort for, 
and greater efficiency of, human beings, has been 
| referred to. This has become by far the largest single 
use for refrigeration in the United States, but it is 
difficult to make any precise measurement of the 
increase in efficiency which results. There is, however, 
| at least one application in which the increased efficiency 
of the workers can be measured, and that is its appli- 
cation to cooling of the deep levels in mines. When 
| the wet-bulb temperature approaches the body tem- 
| perature, evaporation of the perspiration ceases and 
| heat stroke*results. High sensible temperatures can 
‘ be well endured when the wet-bulb temperature is 
+ Liquid. comparatively low, because evaporation then takes 
, I Gas Inlet | place rapidly. It is, on the other hand, possible to 
‘ ‘ JF Sh | cause acute discomfort by creating conditions in which 
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ammonia water-cooling plant, the evaporator tempera- 
ture in this case being 0 deg. C. (d) This was previously 


carried out by coils supplied with brine from the main | 


plant submerged in a tank. The duty is now performed 
by two automatically controlled compressors working 
with a flooded type evaporator at —2 deg. C. (e) For 
this duty the existing brine evaporators were used, 


working at a temperature of —9 deg. C. and coupled to | 


a new vertical ammonia compressor. (f) and (g) These 
duties both demand an expansion temperature of about 
— 15 deg. C., and the 1929 ammonia compressor, 
installed in a new position, is used for these two duties. 
The liquid passing from the condenser of this machine 
is supercooled in a heat exchanger attached to the 
maltings compressor and controlled automatically. 
The results of these alterations may be summarised as 
follows. With the original steam-driven horizontal 
machines the duty performed was 660,000 calories per 
hour and the power required was 320 b.h.p. After the 
alterations the duties totalled 1,247,000 calories per 
hour of heat removed and the total power consumption 
was 436 b.h.p. 

The last example is that of the Burnside freezing 
works in New Zealand. In most freezing works the 
original arrangement involved large horizontal ammonia 
compressors of high volumetric efficiency, which were 
attached to evaporator circuits fed with liquid ammonia 
passing from the condensers by means of numerous 
regulators—and often subsidiary regulators—scattered 
over a wide area. The freezing works under considera- 
tion is typical of this arrangement. It is, in fact, the 
oldest freezing works in New Zealand and from this site 
was made the famous first shipment of frozen meat to 
this country in the Dunedin in 1882. Until 1939 the 
cubic capacity of the cooled space was 669,000 cub. ft. 
The refrigerating plant consisted of one single-cylinder 


|hot dry air passing over the human body causes 
|evaporation from the skin to take place at a rate 
. : |greater than that at which the body can supply 
horizontal double-acting ammonia compressor and two | moisture. 
twin vertical single-acting compressors, all direct-| ine ventilation cooling on a large scale was first 
coupled to steam engines. The compressors delivered | applied in 1920 in a Brazilian gold mine, where at a 
into atmospheric condensers from which the liquid | depth of 6,500 ft. wet-bulb temperatures as high as 
ammonia passed to two small receivers and thence to | 95 deg. F., with rock temperatures of 118 deg. F., 
| the liquid line serving the regulators. were recorded. It was impossible for effective manual 
In 1939 it was decided that it would be necessary to | work to be carried on under these conditions, and 
make a considerable extension to the works, in both | some form of artificial cooling became necessary. An 
| freezing and storage capacity, to meet increasing | ammonia compression refrigerating plant was placed 
|demand; and an extension of 60,000 cub. ft. to the| at the surface, to cool the whole of the ventilating 
| cooled capacity was put in hand. It was expected | supply of the mine, amounting to 80,000 cub. ft. of 
that an increase would be necessary to the compressor | air per minute at that point. In order to deal with 
capacity to deal with the increased load, but before| the variation in the demand for cooling at different 
arranging for this it was decided to install apparatus | seasons of the year and different times of the day, 
for recirculation of the ammonia liquid. This was | the plant was divided into six stages. Each stage 
effected at the end of the 1940 freezing season by| was formed of an independent unit consisting of a 
| removing the two small liquid receivers and feeding | horizontal compressor, water-cooled condensers of the 
the liquid ammonia from the condensers into a new double-pipe type, and water-cooling evaporators in the 
horizontal liquid receiver of much larger capacity. | form of concentric coils of piping contained in circular 
Near to this new liquid receiver is arranged a vertical | steel casings. As the lowest temperature to which 
liquid separating vessel, to which the suction pipes from | the air was to be cooled was 43 deg. F., water was 
all the cold chambers are led. To this same liquid | used as the cooling medium. The water cooled in the 
separating vessel are attached the suction pipes to the | evaporators is passed to two air coolers, through which 
three refrigerating machines. In this separator vessel | the air is passed in parallel. Each cooler consists of a 
any entrained unevaporated liquid passing from the | large horizontal cylindrical casing containing a number 
expansion circuits is allowed to fall and collect atthe | of large concentrically arranged open-ended drums 
bottom of the vessel, the suction gas passing on to the | built up by winding galvanised iron sheet on to a 
compressors being free from entrained liquid and only | central core, with spacing strips between adjacent 
slightly superheated. The liquid so collected is passed | turns. Each cooler contains a number of these drums, 
by means of duplicate three-throw ram pumps into the | and their lower segments are immersed in water baths 
liquid receiver and joins the liquid passing from the | supplied with cold water from the evaporators, the 
condensers. From this receiver the liquid ammonia | baths for each stage being separated. The whole of 
passes to the original expansion valves, which were not | the drums are carried on a single shaft passing the 
altered in any way. By this means all the circuits were | entire length of the cooler. This is rotated slowly by 
kept well supplied with boiling liquid ammonia, giving | a pulley driven from outside the cooler. The air passes 











a greatly improved rate of heat transfer ; and probably | through the upper segments of the drums and is cooled 
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by contact with their surfaces, which are covered by a 
film of cooled water from the baths. This plant has 
worked without intermission ever since its installation, 
except when put out of action temporarily by a land 
slide, and has made it possible for mining to be con- 
tinued to much greater depths. 

More recently, plant working on the same principle 
has been provided for cooling the ventilating air in 
gold mines in South Africa and in India. In most of 
these mines the refrigerating plant on the surface 
consists of vertical ammonia compressors with shell- 
and-tube type condensers working in conjunction with 
cooling towers or spray ponds, together with shell-and- 
tube evaporators. The air coolers are built up of piping 
to form a cross-grid cooler. As the final temperature of 
the air is seldom low enough to cause the formation of 
considerable quantities of snow, no brine spray need 
be provide d. Ih some cases cooling is performed ina 
single stage, while in some of the larger cooling plants 
the duty is divided into two or three stages. One 
such plant (not yet completed) will cool 24,000 |b. of 
air per minute, equal to 400.000 cub. ft. per minute 
under normal conditions on the Rand. It is provided 
with turbine compressors the duty of which is to cool 
water to be delivered through sprays, to perform the 
initial stages of cooling. The final stage of cooling is 
effected by a cross-grid cooler through the pipes of 
which brine is circulated from ammonia refrigerating 
plant with vertical compressors and shell-and-tube con 
densers and evaporators. 

The results in an Indian mine before and after 
cooling in respect of (1) development footage, (2) cubic 
fathoms broken, and (3) the compressed air cost, are 
very satisfactory. The decrease in compressed air cost 
is perhaps unexpected. It is doubtless due to the fact 
that improved conditions lead to greater mental 
alertness, so that drills and other compressed air tools 
are more efficiently used. A further saving is due to the 
fact that in an uncooled mine, workers underground 
fail to attend to leaks in air mains, and even open 
valves so that the stream of expanding air gives a local 
cooling effect over the body. It was actually found in 
this mine that the saving in power below ground was 
greater than the power consumed by the refrigerating 
plant. Trivial accidents underground were also re- 
duced as a result of cooling, which maintains the 
activity of the mind and reduces the fatigue of the 
body. In all cases the health of the underground 
workers has been greatly improved; and in a mine 
field in which some mines are cooled and others are 
not, labour is easily attracted to the former. 








Fig. 2. 
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AUTOMATIC TRIP AIR VALVES. 


THE use of compressed air in collieries and mines 
may be attended by a risk which is not immediately 
apparent. This risk is due to the automatic re-starting 
of air-operated machinery when the pressure is restored 
after it has been stopped by the shutting down off the 
main supply or by a fall in pressure below that at which 
the machines will run. This is not necessarily a draw 
back when the machine is attended, but, when it is not, 
serious consequences may result. Accidents which have 
happened in this way have caused the matter to receive 
close attention from colliery officials and the Safety 
in Mines Research Board with a view to interesting 
manufacturers in the production of some device 
analogous to the widely-used and adequate “ no- 
volt” trip gear employed with electrical plant. The 
automatic trip air valves illustrated in Figs. | to 4, 
on this page, have been developed and patented by 
Messrs. Hopkinsons, Limited, Huddersfield, as a solu- 
tion to this particular problem, but it is evident that 
they are suitable for other applications than those 
connected with mining machinery. 

Two different valves are shown in the illustrations, 
namely, a flanged valve of 4 in. bore for use on the 
main air pipes for closing off a district in Figs. 1 to 3, 
and one with screwed connections of 1 in. British 
Standard pipe thread for attachment to individual 
air-driven machines in Fig. 4. The external view, 
Fig. 1, illustrates one of the prime requirements for a 
device to operate in mines, that is, strong construction 
without small protruding parts liable to damage. 
Sections are shown in Figs. 2 and 3. Referring to 
Fig. 2. it will be clear that the valve is of the straight- 
through type with a mitred disc a on a renewable 
seating and guided by a spindle and bush. Opening 
and closing of the dise is effected by a piston b, 
floating in a sleeve, and not restrained by a helical 
spring or other mechanical device. A chamber c 
above the piston communicates, through a central 
hole in the spindle of the valve d, with a second chamber 
e, this chamber communicating when required with 
the atmosphere through the port f and the hand- 
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operated valve g. The piston 6 is of larger diameter 
than the dise a, and, since leakage past the piston 
builds up a pressure in the chambers c and e¢, there is, 
in normal working conditions, a downward pressure on 
the piston which holds the dise open and permits flow 
of the air supply through the valve. In this condition 
the port f is closed, as also is the relay valve d. so that 
no leakage can take place from the chambers. 

It is clear that the dise can only close, that is, move 
upwards, when the pressure above the piston is re 
leased, any pressure in the pipe system then acting 
upwards and providing the closing force. The release 
of the holding-down pressure is effected by the opening 
of the relay valve d, the air from the chambers escaping 
to the atmosphere by way of the port A, which is 
suitably guarded to prevent it being plugged. Since 
the disc is closed in Fig. 2, the relay valve is open, the 
opening movement being effected by a helical spring. 
The closing movement is effected by the pressure in 
chamber e acting on a flexible diaphragm i. As long, 
therefore, as the valve as a whole is functioning norm- 
ally and there is a flow of pressure-air through it, the 
relay valve is kept closed against the upward pressure 


| of its spring: Should the supply from the compressor 


be cut off, or its pressure fall below the point at which 
the machines will work, the pressure in both chambers 
falls and the relay valve spring then opens that valve 
and the chambers are evacuated, with consequent 
upward movement of the piston and closure of the 
dise valve a. It should be noted that under no condi 
tions will the relay valve subsequently close auto 
matically, since no pressure can be built up in the 
chambers, and even should the pressure in the system 
die away altogether the piston and disc will fall under 
their own weight. They will lift again and the dis« 
close as soon as any pressure reaches the under side of 
the piston; thus it is impossible for any machines on 
the system fed by the main valve to restart automatically. 

After a stoppage from whatever cause, it is necessary 
to re-set the relay valve by hand. This operation is 
carried out by turning the re-setting lever j, Fig. 3. 
which is of the well-known type with a boss having a 
projecting key fitting over a shrouded square on the 
































DEc. 18, 1942. 


MILLING 


ALFRED 


MESSRS. 


MACHINE 


HERBERT, 


ENGINEERING. 


VICE. 


LIMITED, COVENTRY. 

















spindle. The handle can thus only be inserted or re- 
moved when the spindle is in the * working * position of 
the valve. The valve having been set, the handle can be 
taken away by a responsible person and no unauthorised 
interference is possible. The handle is seen in the 
working that vertical, in Fig. 1. The 
spindle gland is provided with an indicator for this 


position, 


position and two legends, with directing arrows, 
marked teset ’’ and Test,” respectively. The 
spindle is formed with a cam-shaped end k. When 
the handle is turned in an anti-clockwise direction, 
the left-hand projection of k, in Fig. 2. makes 


ontact with the relay valve assembly and closes the 


valve. The pressure then builds up in the chambers 

and e, and holds down the vaive until the next 
stoppage occurs. Movement of the handle in a clock- 
wise direction turns the right-hand projection of k 


nto contact with the stop seen on the right in Fig. 3. 


this movement opening the port f to the atmosphere 
by sliding from over it the spring-loaded valve gq. 
The air above the diaphragm is thus exhausted and 
the relay valve is opened by its spring, the resulting 
release of pressure above the piston causing the disc 
This testing operation is carried out from 
time to time in order to ensure that the piston is not 
sticking and that the relay valve is functioning correctly. 
he valve, however, :is not liable to derangement. It 
is stated that tests have been made by placing sand 
ind iron filings in the valve with no other results than 
neither of 


close 


1 scored cylinder an/i a slightly leaky disc, 
which interfered with subsequent operation. 
The smaller valve shown in section in Fig. 3. al- 
ready stated, is intended for use on individual machines, 
and is therefore arranged to give a measure of control. 
Its automatic action generally, by the 
adoption of the same principles as those of the main 
valve. The dise a is coupled to a piston 6, and 
guided by wings on its under side. The assembly is 
tloating as before, but a screwed spindle ¢ with a hand- 
wheel enables the amount of opening of the dise to be 
regulated. The relay valve d is situated in a chamber ¢ 
and is normally kept closed by the pressure of air in 
this chamber. Opposed to this closing force is a helical 
spring, the of compression of which can be 
varied as required by the screwed plug f through 
which the relay valve spindle passes. The chamber in 
which the spring is situated communicates with the 
atmosphere through the ports g. The ports are shielded 
by an extension of a sleeve h, the top of which is 
formed with a flat knob screwed to it. When the air 
supply is cut off or its pressure falls below the working 
limit, the relay valve spring comes into action and the 
valve opens, releasing the pressure above the piston 
and allowing that underneath it to close the dise a, 
thus cutting off the supply to the machine. The valve 
is re-set by hand after a stoppage by lifting the knob 
at the top of the relay valve spindle, which, by closing 
this valve, allows sufficient pressure to build up. under- 
neath it to keep it closed. Conversely, the supply can 
be cut off and the machine stopped by pressure or a 
light blow on the knob. The valves described have 
been in use in a number of collieries for some time. 
They meet the requirements that the closing pressure 
must be powerful and definite and not depend upon the 
weight of parts or stored-up energy in springs, and that 
they must not waste air by constant lea‘age. 
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MILLING MACHINE VICE. 


Tue milling machine vice shown in the accompanying 
illustration is distributed by Messrs. Alfred Herbert, 
Limited, Coventry, and is known as the Edgwick manu- 
facturing vice, since it has been designed for quantity 
production. As such, a main characteristic, apart from 
secure grip, is rapidity of operation. The pressure is 
applied and released in the usual way by means of a 
screw which operates the movable jaw, which is that 
on the left of the illustration, the screw being turned by 
a short tommy-bar. In the conventional type of vice, 
however, the traversing of the movable jaw by the 
screw occupies an appreciable time, the jaws having 
generally to be separated a considerable distance to 
allow the finished work to be removed and the new 
work to be inserted conveniently. 

In the Edgwick vice, the screw is used to apply the 
pressure only, and not for traversing the movable jaw. 
teferring to the illustration, a piece of work may be 
imagined to be gripped between the jaws. To remove it, 
the clamping pressure is released by turning the screw, 
usually by a fractional amount. The end of the screw 
bears on a pivoted distance bar attached to the fixed 
jaw, namely, that on the right. The release of the 
screw pressure permits this bar to be swung out of the 
way of the screw so that the movable jaw on the left 
can be rapidly moved by hand through a distance equal 
to the thickness of the bar, this movement being 
sufficient to give easy clearance. In loading the vice, 
the movable jaw is adjusted to suit the width of the 
work, and w hen this has been done the pivoted bar is 
dropped back between the fixed jaw and the screw 
point, and the screw is turned to apply the required 
pressure. 

As regards construction it will clear that the 
movable jaw is integral with the slide and the bracket 
for the screw, and slides in a groove in the base casting, 
the groove being spanned by the fixed jaw which is 
dowelled and bolted to the base with sunk set screws 
and provided with a tenon to take the thrust. The 
movable jaw is thus free to slide while it is held down 
and kept in line effectively. This construction pre- 
sents a smooth surface between the jaws, there being 
no openings in which chips can lodge and interfere 
with the movement. The base is of cast iron and is 
provided with notches for holding-down bolts. The 
other parts are of steel and the jaws have hardened 
steel faces. The jaws are 5 in. wide and the maximum 
opening provided by the length of the set screw is 
34 in. This length is for adjustment purposes to suit 
different widths of work for, as already stated, the 
actual turning movement required for clamping and 
releasing is only very small. 
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NORTH-EAST Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—-The Thomas Fenwick Reed Medal, 
which is awarded in recognition of ability to take a share 
in the control of industry, is offered for competition this 


session by the North-East Coast Institution of Engineers | 


and Shipbuilders. Competitors must be _ students, 
graduates, or associate members of the Institution and | 
under 30 years of age. Further particulars may be 


obtained from the secretary of the Institution, Bolbec 


Hall, Neweastle-upon-Tyne. 
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STEEL-FOUNDRY MOULDING 
MATERIALS. 


Tue second report of the Moulding Materials Sub- 
Committee of the Steel Castings Research Committee* 
was presented at the autumn meeting of the Iron and 
Steel Institute held in Sheffield on December 10. 
In accordance with our usual practice, we give below 
a brief summary of the main points dealt with in the 
report, which runs to 62 pages. In the introduction, 
it is stated that since the publication of their first 
report in 1938, an important part of the work of the 
Sub-Committee has been the investigation of possible 
alternatives to bentonite for the bonding and revivifying 
of moulding and core sands. The fundamental investi- 
gation of the characteristics of bond clays and of the 
mechanism of bonding, which is in progress, has already 
confirmed the superior bonding of clays of the mont- 
morillonite type.t Bentonite consists essentially of a 
montmorillonite mineral containing sodium, which is 
the active constituent, and « quartz, which is merely 
a diluent. No deposits of bentonite occur in Britain. 
Apart from the fullers’ earths, the only clays occurring 
in this country so far found to be rich in minerals 
of the montmorillonite group are those occurring in 
the London-clay measures, but they also contain a 
high proportion of siliceous silt which lowers their 
bonding power. The bond strength, the ratio of dry 
strength to green strength, and the range of retention 
of green strength with increasing moisture content of 
clays, ete., containing montmorillonite clay substance 
has been shown to vary almost directly as their mont- 
morillonite content. 

With the collaboration of the Fullers’ Earth Union, 
Limited, selected and treated varieties of fullers’ earth, 
occurring in Somerset and Surrey, to which the general 
designation of Fulbond has been given, and which 
have bonding characteristics close to those of normal 
bentonites, have been developed. Following exhaustive 
laboratory tests and foundry trials, the attention of 
foundries was directed to this suitable alternative to 
bentonite; in most foundries a marked degree of 
success has attended its use, and bentonite has either 
been eliminated or its consumption very considerably 
reduced. A large tonnage of Fulbond is now being 
used in foundries and this is likely to continue even 
when bentonite is treely available again. To meet 
the needs of foundries requiring a bond having a 
rather greater moisture-holding capacity than Ful- 
bond No. J], Fulbond No. 3 has been developed, and 
this is also specially useful in foundries where the 
thorough milling, which is desirable to develop the full 
bonding power of Fulbond No. 1, is not possible. 
Foundry experience has shown that the ramming, 
casting and stripping properties of the Fulbond mix- 
tures are closely comparable to those of bentonite 
mixtures, and, in reclamation plants, the ‘‘life” of 
Fulbond is proving satisfactory. Fulbond can also be 
used satisfactorily as a suspensory agent in silica paint 
in place of bentonite. Laboratory investigations and 
foundry trials indicate a useful field for mixtures of a 
good bond clay with Fulbond, the Fulbond addition 
improving the plasticity and dry strength without 
markedly reducing the hot strength. 

An investigation on the production of steel moulding 
sands, by the thorough grinding and admixture of 
selected clays with selected sandstones, is in progress. 
Some of the sandstones examined contain from 7 per 
cent. to 12 per cent. of partially-weathered felspathic 
matter, and these have been shown to be a useful 
base for steel moulding sands; with the incorporation 
of 10 per cent. to 20 per cent. of clay, the product has 
good genera! properties and can be diluted with silica 
sands to provide a range of strength and permeability. 
Special attention is being given to weathered sand- 
stones, such as those of the Wolsingham district of 
Co. Durham, which, on account of their high content of 
‘‘clay ” from the decomposition of included felspathic 
minerals, give, when thoroughly broken down by wet- 
grinding, a moulding sand which is satisfactory in 
general steel-foundry use. 

Investigations into the use ot core binders have been 
made, with particular reference to the possibility of 
effecting a reduction in the consumption of linseed oil 
and corn-starch product. It has been shown, for 
example, that, in many cases, up to one-half of the 
linseed oil in a core mixture can be replaced by Truline 
binder (a synthetic resinous material) without detri- 
ment to the strength and collapsibility of the core. 
Truline binder is particularly effective where reclaimed 
sands are used for core making. Economies in the 
consumption of dextrin and other corn-starch products 
are of special importance, and attention is directed to 








* A Joint Committee of the Iron and Steel Institute 
and the British Iron and Steel Federation, reporting to 
the Iron and Steel Industrial Research Council. 

+ Montmorillonite is a clay-mineral, the composition 
| of which corresponds to the formula Al,Si,sOg4Hy.nH,0. 
| It occurs soft, apparently amorphous material. 
| {Ep., E.] 
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the investigations which indicate the possibility of 
reducing the proportion of these materials in core 
mixtures by incorporating, in the mixture, a proportion 
of silica flour or a finely-divided highly-siliceous clay. 
One disadvantage of such mixtures is a reduction in 
permeability, but the trials which have been made 
indicate the possibility that undue importance has been 
attached to high permeability in the cores. 

As the quantity of sulphite lye available for use in 
foundries is decreasing, investigations have been made 
for possible alternatives which would have a similar 
behaviour in core mixtures. The use of “clay” 
binders in core mixtures has been examined, and the 
indications are that the incorporation of a proportion 
of naturally-bonded sand, a synthetic clay-bonded sand, 
bentonite, Fulbond or bond clay, gives satisfactory 
results and renders possible an effective reduction in 
the proportion of organic binders. It must be borne 
in mind that highly colloidal bond clays, such as 
bentonite and Fulbond, tend to absorb an undue 
proportion of the organic bond, and that the proportion 
of clay bond must be limited so as to avoid poor 
collapsibility of the cores after casting. Owing to the 
necessity for increasing the production of silica sands 
and fine core sands, and to reduce the long-distance 
transport of sands, many additional sources have been 
investigated fully. Some of these are now in use in 
foundries in the various steelmaking areas. 

To provide information needed by the Foundry 
Practice Sub-Committee, investigations of the thermal 
expansion of sand mixtures containing clay and of 
mixtures of low thermal conductivity suitable for use 
in certain types of feeder head, have been made. 
Special attention is directed to the desirability of the 
calibration of pressure gauges on hydraulic machines 
for the measurement of dry strength. In other work 
on the testing of sands, a new simple type of perme- 
ability apparatus has been developed, which gives 
accurate results for sands of both high and low per- 
meability. An investigation on the hot strength of 
moulding sands is in progress, and it seems likely that 
its results will provide data of definite value to foundries, 
especially when considered in conjunction with high- 
temperature sintering tests. Methods for measuring the 
plasticity of moulding and core sands and the surface 
characteristics of sands are also the subject of investi- 
gation. The Sub-Committee have been able to render 
service to numerous steel foundries where troubles 
have arisen in the supply or use of core’ sands, and 
they have collaborated with the British Cast-Iron 
tesearch Association and the British Non-Ferrous 
Metals Research Association. Much work has been 
done for the Foundry Bonding-Materials Control of 
the Ministry of Supply. 





LECTURES ON WELDED 
STRUCTURES. 


Tue Advisory Service on Welding of the Ministry of 
Supply, in conjunction with the Institute of Welding, is 
arranging to hold two series of nine lectures on * Welded 
Structures,” to be delivered by Mr. H. St. G. Gardner, 
B.Sc. (Eng.), A.M.I.E.E., M.Inst.W., Mr. H. V. Hill, 


M.Se., A.M.Inst.C.E., M.Inst.W., Mr. H. Martin, 
M.Inst.Met., M.Inst.W., and Mr. K. K. Doherty, 
M.Inst.W., at the Curzon-street Cinema, Curzon- 


street, London, W.1. Both series of lectures will be 
held on December 28 and 29, and on January 1, 4, 5, 7, 
11, 12 and 14, 1943, the first series commencing at 
2.0 p.m. and terminating at 3.30 p.m., and the second 
beginning at 4.0 p.m. and ending at 5.30 p.m. The 
first lecture will deal with the effect of the welding 
temperature on the parent metal, with types and the 
choice of electrodes, and with welding-plant character- 
istics and requirements. The second lecture will 
relate to the design and strength of butt welds under 
static and fatigue loading, and the third with the design 
and strength of fillet welds. The fourth lecture will 
refer to typical calculations, from first principles and 
by means of tables, for are-welded joints for axial and 
eccentric loading. The fifth lecture will deal with the 
design of structural units, including plate girders, 
flange and stiffener details, fabrication and roof-truss 
design. The sixth lecture will relate to the resistance 
welding process and the fundamental principles and 
scope of spot-seam, projection, butt and flash-butt 
welding will be dealt with. The factors governing the 
successful application of resistance welding will be the 
subject of the seventh lecture and that of the eighth, 
the design of resistance-welded assemblies. The final 
lecture will explain the organisation of welded pro- 
duction and among the matters dealt with will be 
equipment, shop layout, co-operation between designers 
and ‘production engineers, welding-procedure details 
required by the welding shop on drawings, and fabrica- 
tion methods. 

Attendance at each series of lectures is limited to 
400 and admission is by ticket only. Applications for 


tickets should be addressed to the Institute of Welding, 
2. Buckingham Palace Gardens, London, S.W.1. 
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Associate Member.—Govindan Kutty Menon Ambady, 
B.Se.Tech. (Manch.), Lahore, India; Norman Fraser 
Brown, Khaur, India ; Andrew Murray Burdon, Ph.D., 
B.Sc. (Glas.), London, S.W.1; Lt.-Col. Leslie George 
Callingham, R.A.S.C., Aldershot; Wilson William 
Campbell, B.Sc. (Eng.) (Lond.), Newcastle-upon-Tyne ; 
Kenneth Cartridge, Washington, Co.Durham ; Lt.-Col. 
John Palmer Castle, R.E.M.E., London, 8.W.20 ; John 
Leslie Catton, London, W.C.1; Walter Clews, Stoke- 
on-Trent; John Davison, Chester; Alexander Milne 
Dawson, Smethwick; Jan Dewidels, Dudley; John 

| McGill Dick, B.Sc. (B’ham.), Glasgow; Christopher 
Gordon Downie, B.Sc. (Cape Town), Cape Town ; 
Major Ronald Whalley Eccles, Wh.Sc., R.E.M.E., 
London, N.2 ; Captain Thomas Fletcher, R.A., London, 
S.E.3; James Hay, Barrow-in-Furness; William 
Frank Holman, Torquay; Joseph Hunter, Hudders- 
field; John Wilfred Jeffries, Nottingham; Joseph 
Francis Jones, Liverpool; John Duff Kidd, London, 
W.C.2; Vaclav Kostroun, Gateshead; Harold Taylor 
Lawton, Runcorn; Major Harold Leslie Lendrum, 


R.E., Ripon; Oswald Floyd Lewis, Thorncliffe, Shef.- | 
Elwyn Banog | 


field; Thomas Cox Lindop, Ipswich ; 
Lloyd, Chelmsford; Donald Harry McCracken, 
B.Se. Tech. (Manch.), Norwich; Ewen Macdonald, 
B.Se. (Glas.), London, N.W.10; Dougal Davidson 
McIntyre, London, 8.W.8; Colin Donald McLachlan, 
Jun., B.Se. (Glas.), Airdrie, Lanarkshire; Clarence 
Ambrose Mayes, Leicester ; Capt. Alfred Guest Metcalf, 
B.Se. (Eng.) (Lond.), R.T.C., Blackpool; William 
Leonard Morse, B.Sc. (Eng.) (Lond.), Feltham, Middx. ; 
Capt. Edward Francis Nolan, R.E.M.E., London, 8.E.9 ; 
Alan Parker, Manchester; John Reginald Platt, 
Widnes; John Porges, London, N.W.4; William 
Matheson Rae, Edinburgh; Ronald David Redclift, 
Cardiff ; Walter Michael Reichsfeld, London, S.W.15; 
John Scroggie, Glasgow; Eng. Captain Cecil William 
Snell, R.N., Birmingham; Jack Henderson Stewart, 
Liverpool; John Fleming Strachian, Khuzistan. S. 
Iran; Ernest Basil Thornton Tanner, London, N.W.1 ; 
Kenneth Knight Trimbee, Halifax; George Walter 
Turton, Huddersfield ; Henry Charles Usborne, M.A. 
(Cantab.), Birmingham ; Lt.-Col. Albert Victor Vokins, 
M.B.E., 1.4.0.C., Colombo, Ceylon; Stanley Albert 
Wood, M.Sc. (Manch.), Sunbury-on-Thames. 


Associate to Associate Member.—Norman Frederick 
Stevens, Nairobi, Kenya. 

Graduate to Associate Member.—Major James Richard 
Anderson, B.Sc. (Eng.) (Lond.), R.E., Birmingham ; 
Arthur Lister Ashley, Barrow-in-Furness ; Alexander 
Duncan Baxter, M.Eng. (L’pool.), Farnborough ; Albert 
Edward Benfield, Derby ; Major George Arthur Clay- 
don, B.A. (Cantab.), R.A.S.C., High Wycombe ; Lieut. 
Sidney Douglas Concha, R.E., Edinburgh; Archibald 
Duncan, Enfield ; Frank Raymond Eades, Manchester ; 
Captain Sydney Fawcett, B.A. (Cantab.), R.E., Knares- 
borough; James Robert Forshaw, M.Eng. (L’pool.), 
Farnborough ; John Alfred Gower, Hayes, Mx. ; Maurice 
Leonard Hartley, Leeds ; Captain Eric Hensler, B.Sc. 
(Eng.) (Lond.), R.A.O.C., Woodford Green; Karl 
Herbstritt, Ph.D., B.Sc. (Eng.) (Lond.), Edinburgh ; 
2nd Lieut. Philip Henry Herford, R.E., Reading ; 
Howard Roy Hicks, Ipswich; Charles Alfred Hitch- 
cock, Ealing ; Laurence Holroyd, B.Sc. (Eng.) (Lond.), 
Christchurch ; Arthur Edwin Kirton, London ; George 
Knowles, Hyde; Eng. Lieut. John Robert Legood, 
R.I.N., London; James Wensley Lowe, Mickleover ; 
Stuart MacGarrow, Rugby ; Sydney William Marsland, 
Manchester; Captain William Melville, B.Sc. (Eng.) 
(Lond.), R.A.O.C., Watford; Ralph Victor Morgan, 
Teddington; Jack Herbert Osborn, B.Sc. (Eng.) 
(Lond.), Luton; Ronald Harry Parker, Worcester ; 
Roy Pressman, Woodford Green; William Elyott 
Putnam, B.A. (Cantab.), Darlington ; Captain George 
Ronald Kenneth Richards, M.A. (Cantab.), R.A.O.C., 
Worksop; Kenneth Albert Rose, Blackpool; Cyril 
Horace Samson, Bexleyheath ; Kenneth William Beau- 
mont Sharp, B.Sc. (Leeds), Huddersfield; George 
Maurice Smith, Leigh, Lancs.; Dipl.-Ing. Ludwig 
Spiro, London; Captain Kenneth Musgrave Sykes, 
R.A.O.C., Bath; Richard Leslie Terry, B.Sc. (Eng.) 
(Lond.), Pontnewydd; George Michael Tingey, Abadan, 
Iran; Lieut. Robert John Rodolph Trefusis, Scots 
Guards, London ;* Ian Wans, Lincoln Frank Gullett 
Watts, B.Sc. (Eng.) (Lond.), London. 

Student to Associate Member.—Cyril Frederick 
Stabler, Watford ; Alfred Wilson Vickers, B.Sc. (Tech.) 
(Manch.), Wilmslow. 








BRITISH PosTAL TRAFFIC.—The average daily receipts 
of the Post Office in the United Kingdom from postal 
traffic, per working day in October, was 197,7751., as 
compared with 188,7691. in October, 1941. Telegraph 
and telephone receipts, savings-bank and postal- and | 
money-order business are excluded. 
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PERSONAL. 


Mr. Sipney R. Rarrety, M.Inst.C.E., M.1.Meci.&,. 
F.R.San.1., has been elected President of the Institution 
of Water Engineers for the session 1943-44. 

Sir JOHN Russe, D.Sc., F.R.S., who succeeded sj; 
Daniel Hall as Director of the Rothamsted Experime ta) 

| Station in 1912, is due to retire, under the age limit. on 
September 30, 1943. 

Mr. J. S. HuTcHison has been elected a director of 
Messrs. Metal Industries, Limited, Glasgow. 

In recognition of his distinguished services as Re 
| of the Imperial College of Science and Technok 
| London, from 1929 until 1942, Sim Henry T. Tiza: 
| 0.8. M.A., F.R.S., President of Magdalen Colle 
Oxford, has been elected a Fellow of Imperial College 
| Mr. HueH Rose has been re-elected chairman of | 
| Leith Harbour and Docks Commissioners. 

Sir CLEMENT HInDLEy, K.C.1.E., M.A., M.Inst.C.| 
; has been appointed independent chairman of Buildi: 
}and Civil Engineering Holidays Scheme Managemen: 
Limited, a new non-profit making company formed | 
| administer a scheme under which employees in these ir 
| dustries will be given, annually, a week’s holiday with pa, 

Mr. J. H. SacuNDERs has succeeded Mr. F. J. Ran: 
as manager of the National Dock Labour Corporatio: 
for the Tees and Hartlepools Area. 

Mr. A. MACNIVEN Brown, A.M.1I.Mech.E., has bee: 
appointed Regional Technical Officer, Man-Power Board 
Cambridge, for the Ministry of Labour and Nationa! 
Service. 

Mr. Hatrorp W. L. Reppissh, chairman and managing 
director of the Rugby Portland Cement Company 
Limited, has been unanimously re-elected chairman of 
the Cement and Concrete Association for the third 
successive year. 

Mr. HvuBeRT CLARKE, A.M.I.E.E., A.M.1.Mech.E. 
chief generation engineer, Fulham power station, ha- 
taken up an appointment with Messrs. Simon-Carves 
Limited, as deputy manager of the boiler department. 


| 


Owing to the increased activities in the London area 
of Messrs. THos. W. Warp, Limirep, Sheffield, the staffs 
of the Grays Wharf, Titan and Silvertown Works, have 
been centralised with the London office at Brettenham 
House, Strand, W.C.2. The co-ordination of affairs is in 
the hands of Mr. ARNOLD Carr, a director of the firm. 

Mr. Noet R. REDFERN, M.I.Mech.E., 
pointed Technical Adviser (Engineering) to the British 
American Co-ordinating Committee in Turkey. 


has been ap- 


MESSRS. SPECIALLOID, Limirep, Friern Park, North 
Finchley, London, N.12, state that they are opening a 
depot in Bristol on January 1, 1943. The depot, which 
will be under the control of Mr. Foster, will cover the 
western counties of England and South Wales. 

Mr. F. W. Mackenzie, A.M.1.Mech.E., has 
appointed workshops engineer with Messrs. Imperial 
Chemical Industries, Limited (Dyestuffs), Grangemouth. 


been 


Sir CHARLES BruceE-GARDNER, M.I.Mech.E., has been 
appointed chairman of a board set up by the Minister of 
Aircraft Production to investigate and advise him 
regarding the measures to be taken to ensure the econo- 
mical use of man-power and woman-power in aircraft 
industries. Mr. FRANK CHAPPELL, for 20 years an 
official of the Amalgamated Engineering Union, and 
Miss A. G. Suaw, chief supervisor of women at Messrs. 
Metropolitan-Vickers Electrical Company, Limited, will 
be the other members of the board. 

Lt.-CoL. H. B. RiGGaLy, J.P., a director of Messrs. 
Ruston and Hornsby, Limited, and Messrs. Davey. 
Paxman and Company, Limited, has been elected a vice- 
president of the British Engineers’ Association. Mr. 
ARCHIBALD McKinstry, B.A., M.Se., M.1.Mech.E., 
M.I.E.E., deputy chairman and managing director of 
Messrs. Babcock and Wilcox, Limited, has been elected 
to serve on the Council of the Association during the 
ensuing year. 

PROFESSOR CHARLES HERBERT REILLY, O.B.E., Hon. 
LL.D. (Liverpool), M.A. (Cantab.), F.R.1I.B.A., Emeritus 
Professor of Architecture in the University of Liverpool, 
has been awarded the Royal Gold Medal for Architecture 
for 1943. 








SALES OF ADDRESSING AND DUPLICATING MACHINES.— 
The licensing of sales of office duplicating and addressing 
machines has been taken over by the Directorate of 
Office Machinery, under the Supply of Office Machinery 
(Restriction) Order, 1942 (S.R. & O. 1942, No. 2489). 
This provides that all sales of second-hand as well as of 
new machines of this type will, in future, require a 
licence. Small flat-bed duplicafors are excluded from the 
operation of the Order. Regular dealers may apply for 
a licence to acquire addressing or duplicating machines, 
and this would enable them to purchase second-hand ma- 
chines without applying for a licence in each individual 
case. All applications should be sent to the Directorate of 
Office Machinery. Hawkins House, Dolphin-square, 


| London, 8.W.1. 
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SHEFFIELD, Wednesday. 

Tron and Steel.—Since all the steel and engineering 
judustries concerned with the war effort have been 
working at or near their maximum capacity throughout 
the year, there is no question of a special endeavour 
being made in the remaining fortnight. Many important 
contracts will be completed during that period, but pro- 
juction has been planned well into the new year to cover 
ommitments which steadily grow, and are likely to 
nerease still further. The basic and special-steel sec- 
ions have immediate outlets for all they produce, and 
the strictest control is exercised. The demand for raw 
materials is great, but for priority purposes ample 
supplies of alloys, hematite, forge and foundry iron, and 
iron and steel scrap are available. Melting capacity 
has so far proved equal to the heavy burden imposed 
upon it, though customers in the less essential industries 
are having to content themselves in some cases with 
very small percentage of their peace time needs. Alloy 
steels, on which Sheffield largely concentrates, are play- 
ing a vital part in the requirements of engineers catering 
for the requirements of the Services. The present 
demand for high-speed, rustless, stainless, heat and acid- 
resisting steels surpasses all previous experience. More 
activity is apparent in structural steels. Iron castings, 
sand-movlded or centrifugally cast, are being supplied 
for resistance to heat, abrasion, corrosion and erosion, 
and for exceptional strength. Similarly, there is a brisk 





demand for steel castings of high strength, toughness, 
wear resistance, and dimensional accuracy, for the manu- 
facture of mechanised equipment of all kinds. 

South Yorkshire Coal Trade.—Yorkshire collieries have 
not yet reached their target and no output bonus has 
yet been earned by this county. For the third period, | 
ended November 28, South Yorkshire’s percentage was 
98-5, and West Yorkshire’s 96-9. There is some dis- 
appointment in the industry on this account since, 
during successive weeks, individual pits have not only 
exceeded their respective targets, but have created 
records. The analysis of absenteeism now being under- 
taken is expected to yield interesting results. Despite 
this failure, coal generally seems to be in more abundant | 
supply. In spite of very heavy consumption, steel and 
engineering works have augmented their emergency 
stocks, and reserves at railway depots, gas works and 
electric power stations have been increased. Best hards 
are strong, and there is a brisk inquiry for smalls. In 
the latter connection, some relief has been obtained 
through increased deliveries of outcrop fuel. The coke 
position is firm, and blast-furnace qualities are in strong 
demand. Supplies of central-heating coke and coke 
nuts for domestic use appear to be plentiful. 





DEMONSTRATION OF FINE MEASURING INSTRUMENTS. 
As a result of the success of a demonstration of fine 
measuring instruments held at Leeds recently, Messrs. 
E. H. Jones (Machine Tools), Limited, Edgware-road, 
The Hyde, London, N.W.9, have decided to organise 
similar demonstrations in the main industrial districts 
throughout the country. We understand that one has 
been held in Leicester during the past week. 





re | 
ACQUISITION OF MACHINERY, PLANT AND APPLIANCES. | 


The Machinery, Plant and Appliances (Control) (No. 3) | 
Order, 1942 (S.R. & O. 1942, No. 2487, price 2d.), which | 
came into force on December 9, replaces previous Orders 
and makes substantial amendments to the schedule of 
machinery, plant and appliances, the supply and acqui- | 
sition—and in certain circumstances the use, of which | 
is prohibited, except under licence from the Board of 
Trade. To avoid possible contravention of the Order, | 
manufacturers and prospective acquirers of machinery, | 
plant and appliances should obtain copies of the Order | 
from H.M. Stationery Office or through any bookseller, | 
and acquaint themselves with its full provisions. Appli- 
cation forms for licences may be obtained from the 
Machinery Licences Division, Board of Trade, 1-6, Tavi- 
stock-square, London, W.C.1. 





THE Hoover MEDAL.—The sixth award of the Hoover 
Medal has been made to Mr. Gerard Swope, President of | 
the General Electric Company, New York. The Medal 
will be presented to Mr. Swope during the winter con- 
vention of the American Institute of Electrical En- | 
gineers, to be held during the week commencing January 
25, 1943. The award of the Medal is governed by a| 
board consisting of representatives of the American 
Societies of Civil and Mechanical Engineers and the | 
American Institutes of Electrical Engineers and of Mining 
and Metallurgical Engineers. The purpose of the award 
is “‘ to honour engineers whose pre-eminent services have | 
advanced the well-being of mankind and whose talents 
have been devoted to the development of a richer and | 
more enduring civilisation.”” The first recipient was Mr. 
Herbert Hoover, the second Mr. Ambrose Swasey, the | 
third Mr. J. F. Stevens, the fourth Mr. Gano Dunn, and | 


the fifth Mr. D. R. Yarnall. 


(Cc. W. 


| school. 


| includes the remission of all fees and expenses. 
| 


CarRbDiIFF, Wednesday. 


The Welsh Coal Trade.—Conditions in all sections of 
the Welsh steam-coal market were steady during the 
past week. Only a limited amount of new business 
could be entertained in all sections, in spite of a brisk 
demand from both home and foreign consumers. Current 
productions were used almost entirely for contract 
deliveries to the priority home users and the amount of 
coal left over after their needs had been met was in- 
sufficient in many cases to enable producers to maintain 
deliveries under standing bookings to industrial customers. 
As a result of the continued home demand little coal 
was available for shipment abroad. Only occasional 
small allocations of the better grades were made by the 
authorities for delivery to certain preferential overseas 
users. As a result, practically the only coals available 
for export were the low grades unwanted by home buyers. 
There was a brisk demand for the best large descriptions, 
but supplies were difficult to arrange for delivery for some 
months to come. Firm conditions ruled for sized sorts 
which were in sustained request and were well booked 
forward. Offers of bituminous smalls were made only 
very sparingly for a long period ahead and the small 
quantities that came on to the market were taken up 
at full values. Best dry steam smalls were well employed 
but inferiors were in little request and were dull. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Iron and steel plants are engaged 
almost exclusively on the production of material for the 
war industries and the heavy and increasing demand for 
nearly all commodities is imposing a severe strain on the 
output capacity. By the careful control of tonnage 
distribution, however, producers hope to avoid any 
shortage of deliveries for work of national importance. 
Native raw materials are in ample supply and the pros- 
pects of some increase in the imports of high-grade over- 
seas iron ore are brighter than has been the case for a 
considerable time. Deliveries of most descriptions of 
pig iron are satisfactory but semi-finished and finished 
steel are wanted in increasing quantities. 

Basic Iron.—The production of basic iron is sufficient 
for the heavy and increasing demands of the local con- 
suming works, but provides no tonnage for use elsewhere. 

Hematite.—The shortage of hematite continues to 
necessitate severe restriction of distribution. Only 
minimum tonnages are released for authorised purposes 
and consumers are urged to make as much use as possible 
of substitutes. Substantial quantities of refined iron 


|} and steel scrap are now included in furnace mixtures in 


place of hematite. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful, but sellers have well filled order books and are 
not pressing sales. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers have orders to 


| execute which are sufficient to ensure great activity at the 


works for some time. The supply of steel semies has 
increased appreciably, but re-rollers are pressing for larger 
deliveries. The heavy demand for shipbuilding re- 
quisites is taxing the sources of supply and producers 
of special and alloy steels are experiencing some difficulty 
in meeting their clients’ requirements. Structural steel 
is in strong demand and black and painted sheets are 
taken up readily as they become available. Orders for 
colliery equipment and railway requisites are numerous. 

Scrap.—Consumers of most categories of iron and steel 
scrap have reasonable supplies for their current needs, 
but users of good heavy steel scrap are still keen buyers. 





NAVAL CADETSHIPS AT THE ROYAL NAVAL COLLEGE, 
DARTMOUTH.—The Admiralty announces that applica- 
tions to attend the February, 1943, examination for 
Naval Cadetships at the Royal Naval College, Dartmouth, 
must be received by the Secretary of the Admiralty 
Branch), Admiralty, not later than January 10, 
1943. Applications can only be considered from candi- 
dates born on, or between, August 1, and November 30, 
1929. The educational test to be undertaken by candi- 
dates is the common examination for entrance to a public 
In addition to the ordinary entry, ten Scholar- 
ships are offered for competition to boys from grant-aided 
secondary schools, and, up to ten, to boys from other 
schools. Generous financial assistance towards the fees 
and expenses at Dartmouth College is given to the parents 
of boys appointed to scholarships if their income is below 
a certain limit. In cases of small incomes, the assistance 
Appli- 
cation forms and the full regulations, for entry and 
training at the College and afloat, may be obtained from 
the Secretary of the Admiralty (C. W. Branch). 


| classes of foundry iron are in steady demand. 





.NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
5.30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
8.W.1.. General Meeting. (i) “‘ The First Gas Turbine 
Locomotive,”’ by Dr. Adolf Meyer. (ii) “‘ A New Rotary 
Compressor,” by Mr. A. J. R. Lysholm. 

INSTITUTION OF PRODUCTION ENGINEERS.—North- 
Eastern Section : To-night, 6.15 p.m., The County Hotel, 
Newcastle-upon-Tyne. Lecture: ‘“‘ Line Production of 
Machine Tools,”’ by Mr. Rendall. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—To-night, 
7.30 p.m., The Victoria Hotel, Keighley. Lecture : 
“Temperature Measurement and Control,”” by Mr. J. 
Illingworth. 





NOTES FROM THE NORTH. 


GLasGow, Wednesday. 


Scottish Steel Trade.—Steelmakers in the West of Scot- 
land report continued intense activity and many are 
unable to accept new orders for immediate delivery. In 
some cases customers have to wait for five or six months 
for plates and sections. Government orders, of course, 
take first place, with the result that ordinary consumers 
are sometimes dissatisfied, although the steelmakers are 
doing everything possible to ensure fair distribution. 
Firms formerly engaged in iron rolling are now finding 
it necessary to undertake a considerable volume of steel 
re-rolling. Some business is being done in special bars 
for shipbuilding purposes and the demand for rivet and 
nut iron continues unabated. Foundry requirements for 
cast-iron scrap are being met satisfactorily. Supplies of 
good steel scrap, however, are scarce. The Control of 
Iron and Steel (Scrap) Order, 1942, which has just come 
into force has fixed maximum prices for various classes 
of alloy-steel scrap, which had not previously come under 
control. Current quotations for boiler plates remain at 
171. 12s. 6d. per ton; ship plates, 161. 3s. per ton; sec- 
tions, 151. 8s. per ton; medium plates, § in. and thicker, 
rolled in sheet mills, 211. 15s. per ton ; black-steel sheets, 
No. 24 gauge, 221. 15s. per ton; and galvanised corru- 
gated sheets, No. 24 gauge, 261. 2s. 6d. per ton, all for 
home delivery. F 


Malleable Iron Trade.—There is nothing new to report 
regarding the malleable-iron trade in the West of Scot- 
land. Makers have numerous orders in hand, but it is 
understood that they could accept more. Thin plates 
are in great demand. Good supplies of raw materials are 
now available. Current prices for home delivery remain 
at :—Crown bars, 151. 12s. 6d.; No. 3 bars, 131. 12s. 6d. ; 
No. 4 bars, 131. 17s. 6d.; re-rolled steel bars, 171. 15s., 
all per ton. 


Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron -trade remain unchanged. Supplies of raw 
materials are adequate, and hematite, basic iron, and all 
Market 
quotations are as follows :—Hematite, 61. 18s. 6d. per 
ton; basic iron, 61. 0s. 6d. per ton, both delivered at the 
steel works ; foundry iron, No. 1, 61. 5s. 6d. per ton, and 
No. 3, 61. 3s. per ton, both on trucks at makers’ yards. 





STEEL-TYRED BARROW WHEEL.—On the strict under- 
standing that it will be used for essential war purposes 
only, a new all-steel barrow wheel is now being turned 
out by Messrs. Dunlop Rubber Company, Limited, in 
large quantities. It is a 15-in. by 4-in. plain bearing 
wheel, intended as a temporary substitute for the popular 
16-in. by 4-in. pneumatic-tyred barrow wheel. The new 
wheel consists of two side pressings and a substantial 
road band. 


STORAGE FACILITIES FOR WAR PuRPOSsES.—There are 
increasing demands for premises, or parts of premises, 
for urgent war purposes. The Control of Factory and 
Storage Premises already possess returns of floor space in 
factories and warehouses, and they now require informa- 
tion of floor space in wholesale and retail premises. 
Owners of such premises having a floor space of 10,000, 
or more, sq. ft. are now required by a Board of Trade 
Order to make returns concerning these premises. The 
Order in question is the Storage Facilities (Information) 
Order, 1942. It excludes hotels, restaurants, etc., or 
premises used solely for the sale of food and drink. 
Applications for the necessary forms should be made 
immediately to the Registrar of Factory and Storage 
Premises, Board of Trade, Neville House, Page-street, 
London, S.W.1, and returns must be made within ten 
days of the receipt of the form. Copies of the Order 
(S.R. & O. 1942, No. 2264) may be purchased from H.M. 
Stationery Office, price 1d. net, or through any bookseller. 
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THE ROLLS-ROYCE MERLIN 61 
AERO ENGINE. 


At the beginning of the war and during the critical 
period of the Battle of Britain, the first-line fighter 
aircraft of the Royal Air Force were all fitted with the 
Rolls-Royce Merlin III engine and the defeat of the 
Luftwaffe in the late summer of 1940 was an effective 
demonstration of the technical superiority of the air- 
craft and their engines, as well as of the skill and 
courage of the men who flew them. To maintain the 
technical superiority of our military aircraft over those 
of the enemy it has been necessary since then to 
improve the performance of all types, but this is 
obviously of the utmost importance in the case of 
fighting machines. In the Supermarine Spitfire fighter 
we had an aircraft. of outstanding performance from 
both the aerodynamic and military standpoints, but to 
keep it in its foremost position as a fighting machine 
it has been necessary to make a steady improvement in 
the performance of the Merlin engine. Some of the 
improvements made were referred to in an article 
describing the Merlin XX engine which appeared on 
page 184 of our issue of March 6, 1942. It is note 
worthy that the increased output has been obtained 
by improvements in the supercharger and carburettor 
and has not involved any material alteration in the 
aircraft which might have retarded its production. 
This circumstance, moreover, has enabled the improved 
engines to be fitted to existing aircraft, which could 
thus be put into service with the minimum delay. 

In furtherance of this policy, Messrs. Rolls-Royce, 
Limited, have produced the Merlin 61 engine, with a 
two-stage two-speed supercharger and intercooler, and 
this engine is fitted in the improved Spitfire which is 
now in operation with the Royal Air Force. Two 
photographs of the rear end of the engine, from the port 
and starboard sides respectively, are reproduced in 
Figs. 1 and 2, on this page. The two impellers are 
mounted on a single shaft in line with the engine crank- 
shaft and driven from the latter through epicyclic 
gearing at a maximum speed of about 28,000 r.p.m. 
The first-stage impeller draws the charge from the 
carburettors which are connected to the centre of the 
casing of the supercharger as shown in Fig. 2, and the 
partially com pressed charge is delivered to the eve of 
the second-stage impeller. From this the charge is 
delivered through a casing of volute form to the inter- 
cooler, which is enclosed in the rectangular box forming 
a prominent feature of both illustrations, and passes 
thence to the main induction pipe which feeds the 
cylinders. These are arranged in two banks of six 
each, in the form of a V, as in the earlier Merlin engines ; 
the cylinder dimensions are also the same, the bore 
being 5-4 in. and the stroke 6 in. 

In the intercooler the compressed charge passes 
between a large number of tubes through which a 
mixture of water and glycol is circulated by a pump, 
but it should be mentioned that the cooling liquid is 
also circulated through a jacket located between the 
two stages of the supercharger. To extract the heat 
from the cooling liquid it is passed through a radiator 
which, in the case of the improved Spitfire, is mounted 
under the wing in a duct which also contains one of the 
main engine-cooling radiators. The supercharger cool 
ing system is entirely separate from that of the engine. 

It is not possible at present to give full particulars of 
the performance of the Merlin 61 engine, but it may be 
stated that the two-stage supercharger enables ground- 
level pressure to be maintained in the induction system 
at an altitude of 40,000 ft., at which altitude the charge 
is com pressed to six times the pressure of the surround- 
ing atmosphere. The figure of 40,000 ft. may be com- 
pared with that of 30,000 ft. at which the same pressure 
can be maintained with Rolls-Royce engines fitted 
with single-stage superchargers and with 20,000 ft. 
which, we are informed, is the corresponding figure for 
German aero engines. The new supercharger is thus a 
development that may play an important part in main- 
taining the technical superiority of British aircrah on 
which the outcome of the present struggle may well 
depend. We have to thank the Ministry of Aircraft 
Production and Messrs. Rolls-Royce, Limited, for 
permission to inspect the new engine. 








PRICES OF IRON AND STEEL Propucts.—The Ministry 
of Supply has issued the Control of Iron and Steel 
(No. 26) Order, 1942, in which are set out certain amend- 
ments to the prices established under the Control of | 
Iron and Steel (Nos. 15-20 and 22-23) Orders, 1941-42. 
The amendments include an increase in price of 6 per 





cent. for general steel castings, but otherwise they are 
of a minor character. In addition, the Order establishes 
controlled maximum prices for certain iron and steel 
and allied materials hitherto not covered, notably 
special quality steels for particular purposes, cemented- 
carbide tool tips, medium plates rolled in a sheet mill, 
pit props, and ferro-molybdenum. Copies of the Order, 
price Id., may be obtained from H.M. Stationery Office. | 
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Messrs. J. H. Fenner and Company, Limited, Heckmond- 
wike, Yorkshire, inform us that the word ** Fenner ” has 
registered as their trade mark 
7-ropes for power transmission. 


in connection with 
rubber and canvas 


which occurred in Glasgow, on December 1, after a short 
Mr. Mayer, who took over the preparation of our 


** Notes from the North,” on his father’s death, in 


» 


Glasgow, and, in 1890, entered the business of Messrs. 
Richard Smith, Limited, chemical manufacturers and 
tar distillers. During his long career with them, which 
extended over 52 years, he visited road surveyors, ship- 
building yards and aerodromes, and chemical works and 
tar distillers in all parts of Scotland, including the Shet- 
lands and the Outer Isles. He also visited Ireland at 
regular intervals in the course of his work. These regu 
lar journeys throughout the area to which his “ Notes’ 
referred gave excellent opportunity for gathering ma- 
terial, although latterly war conditions enforced reticence 
in the use of it. During the war of 1914-18, he served in 


the Highland Light Infantry, rising to the rank of major. 
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35 & 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers to 
the fact that the above is the address of our s- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 
‘TELEGRAPHIC “ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 
TSLEPROUB NumBerR—TEMPLE BAR 3663 (2 lines). 





SUBSCRIPTIONS, HOME AND FOREIGN. 
“ ENGINEERING” may be ordered from any 


newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 O 
For Canada— 
Thin paper copies 218 6 
Thick paper copies £3 3 0 
For all other places abroad 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
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SIR ISAAC NEWTON. 


his History of England, published during 
1754-62, David Hume, the historian and _philo- 
sopher, wrote *‘In Newton this island may boast 
of having produced the greatest and rarest genius 
that ever arose, for the ornament and instruction 
of the species in philosophical, astronomical, and 
mathematical knowledge; cautious in admitting 
no principles but such as were founded on experi- 
ment; but resolute to adopt every such principle, 
however new or unusual; from modesty, ignorant 
of his superiority above the rest of mankind, and 
thence less careful to accommodate his reasonings 
to common apprehensions, more anxious to merit 
than acquire fame. He was from these causes 
long unknown to the world ; but his reputation at 


In 


last broke out with a lustre which scarce any writer | 


before his time ever attained.”” Hume was 15 when 
Newton died ; eleven years later, he was in France 
when Voltaire published his Elémentsdela Philosophie 
de Newton and he was then witnessing the gradual 


displacement in universities and schools of the 


teachings of Descartes by the new theories of New- 
Other observant men wrote in.the same strain 
as Hume and nothing has since arisen to detract 
from the justice of their estimates. It was not 
surprising, therefore, that, at the anniversary meet- 
ing of the Royal Society, held at the Royal Institu- 
tion on November 30, the President, Sir Henry Dale, 
should have declared that 
Isaac Newton as still, beyond challenge, the greatest 
of our men of science.” ‘ But,” he continued, 


ton. 


‘while we may proudly claim him as the country- | 
man of all who share the birthright of the English | 


tongue, the discoveries of science have belonged, 
and must belong again, to the whole world, and 
Newton’s achievement is a part of the common 
heritage of all peoples.” 

The meeting at the Royal Institution was held | 
to mark the tercentenary of the birth of Newton-but, | 
it was but “a restricted | 

dictated by the urgency | 
of other matters, for “it cannot be doubted that, 
if it had fallen in normal times, this tercentenary 
would have been marked by the greatest of inter- 


| national gatherings, in which men of science and | 
| philosophers from all the world would have as- 
Any | 


sembled to do honour to Newton’s memory.” 
such worthy commemoration, however, must wait | 
After Sir Henry Dale’s address the! 


“We in Britain regard | 


essential he should reside in London, and thus came 
the break in his long association with Cambridge, 
where he had passed the most fruitful years of his 
life. 

His long presidency of the Royal Society saw 
many changes and innovations which left their 
|mark. In 1703, the Society still met in Gresham 
| College, Sir Thomas Gresham’s old city mansion, 
| but already the buildings were becoming delapi- 
| dated and it was thought by some that the Society 
should possess a home of its own. The Mercer’s 
| Company, too, was anxious that the Society should 
move elsewhere, for,in a Bill prepared for Parliament, 
they declared that the College was “‘in a most crazy 
state, not worth repairing, if even the Company 
had the means of doing so, which is not the case.” 
So various negotiations took place, over a period of 
six years, and at last, on September 8, 1710, Newton 
summoned the Council and informed them that the 
house of the late Dr. Brown in Crane-court, Fleet- 
| street, was to be sold and, “ being in the middle of 
| the town, and out of noise, might be a proper place ” 
|for the Society. The house was purchased for 
| 1,450/. and the Society met there for the first time 
|on November 8. Crane-court remamed its home 
for 72 years. 

In December of the same year, the Society began 
its long association with Greenwich. A Warrant 
| was issued by Queen Anne; directing the Society 
to “‘ appoint constant visitors of our Royal Obser- 
vatory at Greenwich,” authorising them to demand 
of ‘‘ our astronomer *’ to supply copies of the annual 
observations, to direct him to make such observa- 
tions as they thought proper, and to survey and 
inspect the instruments. Flamsteed, the Astronomer 
Royal, was much vexed at the Warrant, declared 
he wanted no new instruments, and that “* the visi- 
tors were not skilful enough to contrive them.” As 
| Flamsteed had originally to find his own instruments, 
it is easy to understand some of his objections. 
There were plenty of squabbles and controversies 
|in those days, and, in 1711, the Society appointed 
a committee to report on the respective claims of 
Newton and Leibniz regarding the invention of the 
infinitesimal calculus. The years 1715, 1717 and 
1719 were marked by three bequests to the Society, 
the last being the sum of 500/. left by Robert Keck, 
a Fellow since 1715, for the purpose of paying one 
‘of the Fellows appointed to carry on a foreign 
correspondence. In 1723, Philip Henry Zollman 
| accordingly became the first of a long line of distin- 
guished foreign secretaries. The secretaries of the 
Society in Newton’s time included Hans Sloane, 
| Richard Waller, Halley, Brook Taylor, John Machin 
| and Dr. James Jurin. In 1718, an interesting 

‘advertisement’ was published with a list of 
| members, letting ‘‘ the more inquisitive and learned 
part of mankind know where to find suitable corre- 
spondents,” and asking for communications on 
astronomy, phy sics, natural history, anatomy, agri- 
culture and ‘new inventions or improvements in 
| mechanics, with descriptions of machines, engines, 
instruments and the like.” Finally, mention may 
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be made of the important step taken in 1725, when 
ae and thermometers were sent to corre- 
spondents abroad willing to make observations. In | 
all these matters and [ many others the influence | SUPPLIES. 
of Newton can be detected, his position at Court Tue development of the manufacturing industries 
being as valuable to the Society as his fame as a} of Canada as a result of war activity has resulted, 
philosopher. He was ever assiduous in attendance as in Great Britain, in a coal shortage, and an 
at gatherings of the Society and it is interesting to Emergency Coal Production Board has been ap- 
recall that, at the last ordinary meeting over which pointed. ‘Tt is estimated that, on the present basis 
he presided, a letter was read announcing the| of output, the shortage in 1943 will amount to 
inauguration of the Imperial Academy of Sciences, 8,000,000 tons. No doubt this state of affairs can 
St. Petersburg, now the Soviet Academy of Sciences, | be attributed, to some extent, to the demands on 
which Tecently appointed a Newton Tercentenary | the labour pool of the armed Forces, but it may be 
Committee. | ascribed mainly to increasing consumption both for 
_ Previous to the meeting of the Royal Society on power generation and industrial processes. The 
November 30, the Royal Astronomical Society had | remarkable water-power resources of Canada are 
paid its own tribute in October to the memory of | not evenly spread throughout the country and in 
Newton, while, on December 9, meetings were held some areas there are a considerable number of steam 
by the Physical Society and the Institute of Physics. | stations. It is fortunate, however, that Ontario, 
Professor Andrade was again the lecturer at the| the most highly industrialised province, is rich in 
meeting of the former, held in the Cavendish | utilisable water power. In general, a hydro-electric 
Laboratory, Cambridge, while at the meeting of the | plant cannot be constructed and set in operation so 
Institute of Physics, held at the Royal Institution, | quickly as a steam plant, but owing to a rapid 
Dr. H. Lowery gave a concise and pleasing sketch | expansion which has been taking place over many 
of the life of Newton, and Dr. H. Buckley read a| years, coupled with a wise prevision, the Hydro- 
scholarly paper on ‘Some Historical Aspects of | Electric Power Commission of Ontario has been able 
Newton’s Published Works.” It would be im possi- | to meet the exceptional demands with which it has 
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| demands, this figure was raised to 44,000 cusevs in 
| the course of 1941 and in December of that year was 
further raised to 50,000 cusecs. The extra supplies 
| which have been permitted are considered to be 
| equivalent to river diversions in Canada which will 
increase the amount of water flowing into the Great 
Lakes Basin. 

The whole scheme represented by these diversions 
is of considerable hydrographical interest. The civil 
engineering work involved is situated some 750 mi ies 
in a straight line from the Niagara River, where the 
United States will benefit from the increased sup.- 
plies. The actual path taken by the diverted wai: 
cannot be less than 1,000 miles. There are ty 
schemes. The first, which was completed in 194°, 
involved the diversion of part of the flow of the 
Kenogami River through Long Lake into t! 
Great Lakes system. This river and lake lie to th 
east of Lake Nipigon and the Kenogami River flow ; 
eastward to join the Albany River, which discharges 
into Hudson Bay. The diverted water passing int.) 
Lake Superior increases the supply available fo: 
power generation at various hydro-electric plants on 
the Nipigon River. It then serves a station at 
Sault Ste Marie, flows through Lake Huron, passes 
through the St. Claire River into Lake Erie and 
increases the flow of the Niagara River. Its employ 





ble, perhaps, to find a parallel to the intense intel-| been faced. In October, 1939, the 20-minute 
lectual activity of Newton’s early days, when he | coincident primary peak horse-power of the various | 
was meditating over the problems of the calculus, | systems which are operated amounted to 1,669,337. | 
the nature of white light and the law of gravitation. | The corresponding figure for 1940 was 1,783,962. | 
Although the development of his discoveries on| For December of the two years, the peak horse- 
these subjects took place entirely within the walls| power was 1,765,471 and 1,864,487. As a result of 
of Trinity College, Cambridge, it is a remarkable | continuing progress, the figure for October, 1941, was 
fact, said Dr. Buckley, that the foundations of them 2,096,717, and for December 2,202,612. These 
all was laid in the years 1665 and 1666, when, being | totals do not represent the maximum supply fur- 
forced from the University by the plague, he retired | nished by the Commission. In addition, secondary | 
to his home at Woolsthorpe. Towards the end of | supplies were given, for instance, to electric boilers, 
his paper, Dr. Buckley referred to the absence of a| which bring the grand total for October, 1941, to 
complete edition of Newton’s works. *‘* Whereas,” | 2,312,219 h.p., but it is considered that primary | 
he said, “the Italian, Dutch and French nations | supplies furnish the best indication of progress. 
have honoured Galileo, Huygens and Fresnel by By far the most important of the various areas 


| lies to the north of Lake Nipigon. 


ment does not, however, cease at this point, as, 
passing through Lake Ontario, the extra supplies 
serve stations on the St. Lawrence. The second, 
scheme, which will benefit the same chain of stations 
is approaching completion. It covers the diversion 


| of the upper waters of the Ogoki River so that they 


will flow southward into Lake Nipigon. This river 
The diverting 
dam which is being constructed will result in the 
formation of a reservoir about 100 square miles in 
area. 

The extra supplies available at Niagara as a 
result of these schemes have also permitted an 
important extension of the DeCew Falls generating 
station, where a 65,000 h.p. unit is being installed. 


publishing at the national expense magnificent | coming within the ambit of the Ontario Power Com-| The DeCew Falls station operates under a head 


editions of the works of their most distinguished 
natural philosophers, England, claiming the most 
distinguished of them all, has published no edition 
of his works worthy to be compared with them.” 


mission is that known as the Niagara System. This | of 265 ft., which is greater than that of any other 
accounted for 1,682,975 h.p. of the total of 2,312,219 | plant deriving its water supply from the discharge 
quoted for October of last year. This system covers | from Lake Erie, with the exception of the Queenston 
|the neck of land lying between Lake Huron and| plant. From the point of view of the maximum 


Dr. Buckley might have taken advantage of the| Lake Erie. It is bounded on the west by the 
occasion to comment on the absence of any authori- frontier with the United States and on the east by 
tative biography of Newton; for surely the lovers| Lake Ontario. The area covered extends north- 
of science, the men of science and the scientific | wards up to about the level of Lake Simcoe, the 
institutions in the English-speaking world are| north part of the neck of land referred to being 


utilisation of the energy available at Niagara this 
extension accordingly has much to recommend it. 
The earlier plant was built about 40 years ago and 
has a capacity of 50,000 h.p. The new unit will 


'draw its water supply from the Welland Canal 


numerous enough and wealthy enough to undertake, 
without appealing to others, the task of giving the 
world both a * Life’ and an edition of Newton's 
works worthy of the man and of the present occa- 
sion ? Gratifying as it must be, to all who appreciate 
the heritage that the scientists and philosophers of 
the past have bequeathed to succeeding generations, 
to know that Newton’s birthplace at Woolsthorpe is 
secured for posterity, the particular building in 
which a man of genius happens to have been born 
is one of the least adequate forms of memorial. In 
the present instance, its historical value is greatly 
enhanced by the circumstance that it was also the 
scene of Newton’s most productive researches ; but 
even so, the inspiration that may be derived from a 
personal pilgrimage to this shrine of the Newtonian 
philosophy is an experience which, in the nature of 
things, can be enjoyed by no more than a small 
percentage of those who, knowingly or otherwise, 
depend in their daily work upon the physical laws 
that he enunciated. In every way, a definitive and 
not too expensive biography and a collected edition 
of his writings—not excluding selections from his 
personal correspondence—would be a more fitting 
memorial, for it would reach, in their homes and 
their daily labours, many thousands to whom the 
place of his birth is a matter of little moment, but 
to whom the fruits of his long life are the funda- 
mental principles of their own scientific and pro- 
fessional activities. The present time, obviously, is 
not the most suitable for such a venture, but as soon 
as materials and labour are once more available for 


served by the Georgian Bay System. The main 
| supply for the Niagara System is furnished by the 
| important stations on the Niagara River, of which 
Queenston-Chippawa forms the largest generating 
| plant, but important supplies, with a peak load 
| during 1941 of 113,941 h.p., are transmitted from 
the Chats Falls station on the Ottawa River, nearly 
| 200 miles away. A load of 50,000 h.p. is also carried 
| by the neighbouring DeCew Falls station, which 
| draws its water from the Welland Canal. The 
existence of conveniently accessible and large 
sources of power in the Niagara River area has led 
| to the extensive development of electro-metallurgical 
|and electro-chemical industries in the vicinity. 


through an intake some distance downstream from 
the existing intake. The DeCew station generates 
at 66% cycles, and to assist in meeting the load in 
the area it serves, a 10,000 h.p. supply is obtained 
|from the 25-cycle Niagara system through a fre- 
quency changer. 

Although the Niagara System carries the major 
part of the industrial load of the Hydro-Electric 
Power Commission, important war supplies are 
furnished to other areas. The Georgian Bay 
System, for instance, in 1941, showed a 35-7 per 
cent. increase in primary load over the previous 
year. This was due, to a considerable extent, to 
the large block of power supplied to the National 





Production has greatly increased during the war) Defence Industries at Nobel, which started opera- 
and a large part of the 14 per cent. increase in| tions at the end of 1940. The Eastern Ontario 
| demand for the whole of the Power Commission’s | System recorded a 17:1 per cent. increase in pri- 
|territory is to be attributed to the Niagara| mary load. This surpassed the resources of the 
district. About 2,400,000 kWh a day is now/ system and extra supplies were obtained through 
available for munitions production on the Niagara | a frequency changer at Chats Falls station on the 
System. Ottawa River and from the Quebec power com- 
| In view of the importance of the Niagara River as panies. The Thunder Bay System recorded an 
a source of power and the growing load represented | increase in primary load of 7-9 per cent. It is 
‘by the Canadian war effort, negotiations were | stated in the 34th Annual Report of the Commission 
| initiated, in 1940, between the Governments of the | that operating conditions were in general satisfac- 
| United States and Canada, bearing on the utilisation | tory throughout the year. There was only one 
‘of extra water at Niagara on the Canadian side. | serious interruption to service when, on October 7, 
| The final settlement of the question of the distribu- | 1941, a cyclone demolished four towers of the three 
tion of water power between the two countries | 220,000 volt lines from the Quebec boundary to the 
| depends on the conclusion of a Great Lakes-St. | Leaside transformer station. The year started with 
| Lawrence Basin agreement, which has not yet been | water conditions above normal. This continued up 
| reached, but in view of war conditions extra diver- | till the spring run-off, but during the run-off period 


the printing of fine books, and editors with | tion to Canada was permitted. In November, 1940, | precipitation was sub-normal and in the late summer 
the necessary qualifications can once again devote |she Commission were advised by the Dominion | conditions gave rise to some anxiety. Heavy rains 


time to a task of this magnitude, some attempt 
should certainly be made to fill this gap in the | 
bibliography of science. 





Government that they might increase the water | in September, however, restored the situation and 
diverted through their generating stations from | at the end of the year the level in practically all 
36,000 to 41,000 cusecs. Owing to increasing power | storage basins was above the average. 
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NOTES. 


Hypro-E.Lectric DEVELOPMENT IN 
HIGHLANDS. 


THE 


In October, 1941, the Government appointed a 
committee to examine the whole question of hydro- 
electric development in the Scottish Highlands, with 
a view to ascertaining the best method of rendering 
available the considerable water-power resources 
still undeveloped in that area while preserving as 
far as possible the natural amenities of the district. 
rhe report which the committee has presented to 
the Secretary of State for Scotland has now been 
issued as Command Paper No. 6406 (H.M. Stationery 
Office, price 9d. net), and proves to contain far- 
reaching proposals which, it is understood, the 
Government have accepted in general principle and 
will implement, early in the New Year, by legis- 
legislative action. The principal recommendations 
of the committee are the formation, as a non-profit 
earning public service corporation, of a North 
Scotland Hydro-Electric Board, to consist of five 
members, which should be responsible for initiating 
and undertaking the development of all further 
generation of electricity in that area for the purposes 
of public supply, and its transmission and supply in 
bulk to the existing undertakers. The Board would 
be responsible also for the generation, transmission 


by the existing undertakers. It is proposed that the 
five members should comprise one who is also a 
member of the Central Electricity Board ; a whole- 
time deputy chairman, having wide experience in 
electricity supply and in commerce, who would be 
also the chief executive officer; and a chairman 
and two other members, who would give part-time 
service, and who would be nominated by the Secre- | 
tary for Scotland and the President of the Board 
of Trade. Three primary objectives are laid down, 
to govern the development programme of the Board. 
These are: ‘“‘(a) To attract to the Highlands, | 
through the offer of cheap and abundant power, a 
share in the vital and expanding electro-chemical 
and electro-metallurgical industries ; (b) to develop | 
such further power as may be required for the con- | 
sumers of existing undertakers or for consumers in 
its own distribution area, the surplus being exported 
to the Grid ; and (c) to develop, on an experimental 
and demonstrational basis, isolated schemes in | 
isolated districts.’ A requirement of some import- 
ance is that the Board should be bound to give | 
priority to local needs over all other demands for 
the electrical power generated. 


THe BIcENTENARY OF SCHEELE. 


In these days, when laboratories abound, it is 
apt to be forgotten that the foundations of modern 
science were laid by men who worked in their homes 
or lodgings, using even kitchens and cellars for their 
experiments. One of these men was the Swedish 
chemist, Carl Wilhelm Scheele, who was born 200 
years ago, on December 19, 1742, in the town of | 
Stralsund in Pomerania, then a Swedish province. 
He lived to the age of only 43, dying in Képing 
on Lake Malar on May 21, 1786; but, though he 
was never in anything but the most modest of 
positions, he was known as the greatest chemical 
discoverer of his time. The son of a shopkeeper, he 
was apprenticed to an apothecary at Gothenburg. 
From there he went to Malmé, then to Stockholm | 
and Upsala, and finally, in 1775, he was officially | 
appointed apothecary in the small town of K6ping. 
In his boyhood, he studied the works of Stahl, 
Lemery, Kunckel and Neumann, and was for ever 
experimenting. He knew Gahn, and, through him, 
Bergmann. In the course of his career, he discovered 
and examined many acids, was the first to isolate | 
chlorine, showed graphite to be a form of carbon, | 
and, independently of Priestley, discovered oxygen— | 
called by him “ empyrial air.” Writing one day to 
Gahn, he said, ‘‘Oh, how happy I am! No care 
for eating or drinking or dwelling, no care for my 
pharmaceutical business, for that is mere play for 
me. But to watch new phenomena—this is all my 
desire, and how glad is the enquirer when discovery 
rewards his diligence; then his heart rejoices.” 
Much has been written of his early struggles, his 
blameless life and his untimely death. He has been 


and distribution of current in all areas not cove j | under discussion, the matter was referred to the | 
vere® | consideration of the Council of the Institution of 


| Mechanical Engineers. 


| At the present time, the proportion of Whitworth 
| it is significant that the three new members of the 


| Whitworth Society Committee, elected this year, 
| are all members of the Council of the Institution of 


| was appointed by the Mines Department, now a part 





|a volume of his manuscripts has been published. 
Tue Wuitworts Soctrery. 

| Present conditions having prevented the Whit- 
| worth Society from holding its annual luncheon in 
| the summer, the function took place at the Holborn | 
Restaurant, London, on December 10, the members 
being received by the President, Mr. Asa Binns. 
There was a good attendance and in accordance with 
the usual practice all the new Whitworth Scholars 
who were able to be present were entertained as 
guests. Normal procedure is to present these re- 
craits with a copy of The Whitworth Book, but, the | 
| stock having been destroyed in an air raid, this is no | 
|longer possible. The Society is in a flourishing | 
| condition and its finances have recently benefited | 
| by a substantial legacy from the late Mr. Havelock | 
|Case. At the beginning of the lunch, Mr. Binns 
| installed the president-elect, Professor A. L. Mel- 
|lanby, in the chair. The toast of the Society, 
| which has always formed an important feature of | 
| the function, was proposed by Dr. H. L. Guy. Both 
Professor Mellanby and Dr. Guy made reference to 
the important status of Whitworth men in the 
| engineering profession. This is particularly notable 











| in the mechanical branches. Some years ago, when 


| the conduct of the Whitworth competition was 


The Council thought the | 
best people to deal with the subject would be those | 
of its members who were themselves Whitworth | 
men. This led to the discovery that about 50 per | 


cent. of the Council complied with that condition. 


men is not so great, being about 25 per cent., but 


Mechanical Engineers ; they are Dr. R. W. Bailey, 
Dr. 8. F. Dorey and Sir Allan Grant. The vacancy 
in the honorary treasurership of the Society, caused 
by the death of Mr. J. Hamilton Gibson, has been 
filled by the appointment of Mr. I. V. Robinson. | 
The post of honorary secretary remains in the | 
capable hands of Professor S. J. Davies. | 
Tue Junior [ystiTuTION OF ENGINEERS. 
The inaugural meeting of the 62nd session of the | 
Junior Institution of Engineers was held at the| 
Institution’s rooms at 39, Victoria-street, West- | 
minster, S.W.1, on Saturday last, December 12, 
the chair being taken by the retiring President, 
Lord Sempill. The preliminary formal business | 
having been concluded, Lord Sempill proceeded to | 
present the awards for papers delivered during the | 
preceding session, a list of which was given on| 
page 268, ante. A vote of thanks to Lord Sempill 
for his services in the presidential chair, proposed 
by Mr. Norman L. Ablett and seconded by Mr. J. 
Calderwood, was earried by acclamation. Lord 
Sempill expressed his pleasure in having pre- 
sided over the institution, of which he had been 














|a member for many years, and then inducted 


his successor, Sit David Milne Watson, Bt., LL.D., 
D.L., and invited him to deliver his address. This 
was entitled ‘‘Gas: Its Place in the National 
Fuel Economy” and was introduced by a short 
survey of the development of gas supply from the 
initial work of William Murdock to the present 
day. Sir David then went on to indicate the 
special importance in modern life of the by-products 
of coal carbonisation. The importance of toluene 
in the manufacture of explosives, and of benzole as a 
fuel for internal-combustion engines, he said, was 
common knowledge. While the war continued, 
the full story of the progress that had been made in 
securing increased production of these hydrocarbons 
could not be told, but much valuable work had been 
stimulated by the small advisory committee that 


of the Ministry of Fuel and Power. Toluene, how- 
ever, was not only a basic material in the manu- | 
facture of T.N.T.; it was also the raw material for 
the manufacture of saccharine, and of the antiseptic, 
chloramine-T. In the refining of crude tar, another 
important group of hydrocarbons, the phenols, 
was recovered ; these were used in the preparation 





| 
called a hero among chemists. His statue now stands | 
| in the Humlegirden in Stockholm and, only recently, | tar phenols, cresols and xylenols were among the 
| essential raw materials for the production of plastics. 


| A. Green and C. Sharp ; and consumers’ representa- 
















































































of salicyclic acid, aspirin and phenacitin. The coal- 


About one-half of the creosote produced in this 
country was converted to motor spirit by a modifica- 
tion of the well-known Bergius process of high- 
pressure hydrogenation. The sulphur recovered in 
the purification of gas represented practically the 
only indigenous source of the sulphur required for 
the manufacture of sulphuric acid. Looking 
ahead, Sir David expressed the opinion that some 
form of regional control of the carbonising industries 
was inevitable. “If,” he concluded, “* we industri- 
alists are not sufficiently far-sighted to arrange this 
ourselves, we must not blame the politicians if 
they do it fr us.” 


OVERSEAS BROADCASTING. 


The history of short-wave broadcasting over long 
distances begins in 1921, but this means of com- 
munication only became really effective after Sir 
Edward Appleton’s discovery in 1926 of the second 
atmospheric reflecting layer. In 1932 the B.B.C. 
began its regular overseas broadcasts, and, in 
December of that year, the British Empire Ser- 
vice was formally inaugurated. The tenth anni- 
versary of this event was signalised on Wednesday, 
December 9, by a meeting at Broadcasting House 
when the guests of the Corporation were addressed 
by Sir Cecil Graves, Joint Director-General, and by 
Mr. J. B. Clark, Controller of Overseas Service. 
Perhaps the best commentary on Sir Cecil’s and 
Mr. Clark’s remarks is contained in a 64-page book- 
let now on sale to the general public at the price of 
ls., entitled Calling All Nations. This booklet, 
clearly written and well illustrated, recounts the 
story of an achievement of which the British peoples 
may well be proud. A single significant instance 
may be cited. From 1932 to 1938 all broadcasts 
were in English and the daily aggregate output was 
but 10 hours. To-day they are in no less than 
47 tongues and total 71 hours a day. Naturally, 
under war-time conditions, that part of the booklet 
dealing with the actual mechanism of transmission 
is very general, though it is stated that five different 
programmes, using 14 wave-lengths, can be trans- 
mitted simultaneously. The co-operation of other 
great broadcasting organisations, both in the Empire 
and in the United States and other countries, has 
been a factor of immense importance in expanding 
the service to its present proportions ; but, as Sir 
Cecil Graves observed at the meeting, ‘‘ the work of 
the engineers counted above all in the setting up of 
Empire broadcasting.” 


Tue Nationat Coat Boarp. 


Paragraph 15 (b) of the White Paper on Coal 
(Cmd. 6364) provided for the establishment of a 
National Coal Board for the purpose of organising 
the coal-mining industry on a basis of national 
service ; with the intention, as stated in a preceding 
paragraph of the White Paper, that the organisation 
thus created should continue ‘pending a final 
decision by Parliament on the future of the indus- 
try.” The constitution of the Board, of which the 
Minister of Fuel and Power was designated chair- 
man, was to comprise a Controller-General, who 
would act as vice-chairman; the vice-chairman of 
the Regional Coal Boards; and a number of pit 
managers, colliery technicians and representatives 
of the coal distributors and consumers. It is now 
announced that the Minister (Major G. Lloyd George, 
M.P.) has appointed the following to be the members 
of the Board: Controller-General, Lord Hyndley ; 
representatives of national associations, Messrs. 
W. A. Lee, T. S. Charlton, Francis Edmond, Ebby 
Edwards, W. S. Hall and J. W. Grant ; vice-chair- 
men of Regional Boards, Sir William Sutherland, 
M.P., Sir Evan Williams, and Messrs. A. K. McCosh, 
A. Moffat, W. J. Drummond, Hugh McKay, 8. E. D. 
Wilson, S. Watson, J. T. Browne, J. McGurk, J. A. 
Hall, J. Stanleigh Turner, George Spencer, I. W. 
Cumberbatch, G. H. Jones and Arthur Horner ; 
distributors’ representatives, Messrs. Henry Cooper, 


tives, Sir Geoffrey Clarke, Sir James Milne, Messrs. 
Harry Yates and H. C. Bolter, Commander 8. Tagg, 
Colonel S. R. Monkhouse, Mrs. M. G. Burton and 
Miss M. Jones. The secretary is Mr. D. P. Oliver. 
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THE IRON AND STEEL 
INSTITUTE. 


THE annual autumn meeting of the Iron and 
Steel Institute was held at the Royal Victoria 
Station Hotel, Sheffield, on the afternoon and 
evening of Thursday, December 10. It was a joint 
meeting by arrangement with the Sheffield Society 
of Engineers and Metallurgists, the Sheftield Metal- 
lurgical Association, and the Sheffield branches of 
the Institute of British Foundrymen and the Refrac- 
tories Association of Great Britain. The President 
of the Iron and Steel Institute, Mr. James Hender- 
son, occupied the chair. The minutes of the previous 
meeting having been dealt with, the secretary read 
a list of the names of officers who were due to 
retire in rotation at the next annual meeting. The 
list contained the names of three vice-presidents, 
namely, Mr. Arthur Dorman, Mr. J. 8. Hollings 
and Mr. Fred Clements, and five members of the 
Council, namely, Professor J. H. Andrew, Mr. P. B. 
Brown, Mr. J. R. Menzies Wilson, Captain H. 
Leighton Davies, C.B.E., and Mr. I. F. L. Elliot. 

RIMMING STEEL. 

After the transaction of the official business, the 
remainder of the afternoon session was devoted to 
the presentation and discussion of five papers 
dealing with studies of rimmed-steel ingots, made by 
the basic open-hearth and Bessemer processes both in 
this country and in France. We gave, on page 476, 
ante, a brief outline of these contributions, the 
authors of which were Dr. D. Binnie, Mr. J. Mitchell, 
Dr. T. Swinden and Mr. W. W. Stevenson. 

The discussion was opened by Dr. W. H. Hatfield, 
F.R.S., chairman of the Committee on the Hetero- 
geneity of Steel Ingots, who stated that the group 
of papers before the meeting was the result of 
collective effort by leading steelworks in this 
country. Dr. Binnie would add greatly to the 
value of his paper if he could furnish the oxygen 
contents of his samples ; this would make his data 
more complete. The paper in which Dr. Swinden 
and Mr. Stevenson described how they had exposed 
rimming steel to a temperature of 1,300 deg. C. for 
over 40 hours to see the extent of the diffusion 
which took place, was a noteworthy piece of work. 
The results constituted a body of real evidence 
applicable not only to rimming steel, but to a far 
wider field, enabling metallurgists to understand 
what took place in the solid state at high tempera- 
tures. With regard to the ultimate true explanation 
of the formation of the rim, he felt that all honour 
was due to Hultgren and Phragmen. They had 
put forward a very interesting theory worthy of 
them and of their country, and he thought that it 
could be said that the evidence to date did not 
contradict that theory. The next speaker, Mr. A. 
Robinson, stated that the mechanics of rimming 
steel now seemed to be fairly well understood, and 
the confirmation of the Hultgren and Phragmen 
hypothesis gave the steelmaker further knowledge 
of his materials and of what to expect. The casting 
temperature of rimming steel was a very important 
point. There was no doubt that it was much easier 
to make rimming steel in the Bessemer converter 
than in the open-hearth furnace and much easier to 
make it in the open-hearth furnace with a shallow 
bath than with a deep bath. In the Bessemer 

converter there was a very intimate contact between 
the oxygen and the steel, while in the open-hearth 
furnace there was not the same contact. 

Dr. H. A. Dickie said that the paper by Hultgren 
and Phragmen was an extremely good one, as 
everyone recognised, but how they managed to 
arrive at the peculiar values of 0-06 per cent. carbon 
and 0-04 per cent. oxygen for the balanced composi- 
tion was difficult to explain, and no one had yet 
suggested why they should choose these values. 
Dr. A. G. Quarrell, who spoke next, confined his 
remarks to the question of the hydrogen estimations 
reported in the various papers. He said that he 
was glad to see that Dr. Swinden, in his paper, 
admitted that the hydrogen values could not be 
regarded as absolute. Actually, he thought that 


although Dr. Swinden believed the trend of the 
results to be reliable, it was worth while considering 
the question of the hydrogen figures in greater 
detail. 


There were three different ways in which 
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hydrogen could be retained in the metal, namely 
(a) as atomic hydrogen in solution ; (6) in the com- 
bined form ; and (c) trapped as molecular hydrogen, 
or methane, in globules or small cavities in the metal. 
In the case of steel, the first and third possibilities 
were the most important. If the figure for hydrogen 
in solution was required, it was necessary to prepare 
the specimen as soon after the solidification of the 
steel as possible, and the specimen should be large. 
If, however, it was desired to determine the hydrogen 
trapped in cavities, the size of the specimen did not 
matter.. Hydrogen determinations carried out after 
a considerable length of time should be regarded 
not as a measure of the hydrogen content of the 
steel, but rather as a measure of the porosity of 
the steel, probably on a microscopic scale, but 
porosity, nevertheless. 

Dr. P. M. Macnair said that the reason why the 
boundary line between the rim and the centre of 
the ingot was so resistant at first to any chemical 
change had always been a mystery. He had ex- 
amined layers of steel ranging in thickness from 
about 0-08 in. down to 0-02 in. and, even in such 
very thin sheets, the resistance still persisted. The 
same was true of steel which had undergone a 
reduction in thickness of 70 per cent. A subsequent 
speaker, Mr. J. H. Whiteley, stated that three 
explanations had been put forward to account for 
the peculiar difference between rim and core which 
differentiated rimming steels from other steels. The 
first was that the purity of the rim was due to the 
washing out action of the gases. Gases were being 
evolved and, as they came out, they pushed the 
segregate away and a very pure iron was left. He 
could not altogether agree with this theory. The 
second explanation was that the rim was due to the 
formation of 5 iron; this was. the most likely 
theory, but even so there were difficulties in inter- 
preting it. The third theory had been propounded 
by Mr. Mitchell in his paper. This author thought 
that the rim was due.to the reduction of the iron 
oxide by the carbon and that the particles of pure 
iron formed acted as a centre for the aggregation of 
further metal. This theory was too “ far-fetched ” 
and more evidence that such action took place was 
necessary. Dr. W. H. Hatfield, F.R.S., who again 
joined in the discussion, stated that he had not 
given up the theory that 4 iron played a large part 
in the formation of the rim. The ingot was cast 
and the rim formed, and the material which subse- 
quently froze was the more segregated centre mass. 
If, however, the remaining steel from the centre of 
the ingot were poured into a cold mould, it would 
still rim. He had no evidence of this; it was only 
a theoretical deduction. If a critical examination 
were made of the material within the rim it would 
be realised at once that that material, if caught in 
the liquid condition and poured into a cold ingot 
mould, must necessarily rim ; but it certainly did not 
when it froze within the rim. 
outstanding differences there; one was the tem- 
perature of the mould upon which it froze and the 
temperature gradient possible under these conditions, 
and the other was the very interesting point brought 
out by Dr. Macnair relating to the layer of material 
existing at the junction of the rim with the core. 
Two factors must be considered. There was the 
modification of the liquid layers adjoining the rim, 
on the one hand, and the entirely dissimilar tem- 
perature gradient on the other, and neither of these 
factors was taken into account in the Hultgren and 
Phragmen theory. 


There were two 


The last speaker in the discussion, Dr. T. Swinden, 
referred to the paper by Mr. Mitchell on the com- 
parative study of the three Denain ingots. He 
stated that Mr. Mitchell had accepted, quite pro- 
perly, the report of the observers that ingot No. 64 
did not show any evolution of gas. This matter 
had been referred to repeatedly. He hesitated to 
say that it was a faulty observation, but he would 
like to differentiate between free effervescence and 
the giving off of gas. He supposed that gas was 
given off, because there was a rim, and the rim was 
produced through the reaction between FeO and C ; 
therefore CO had been given off. Dr. Binnie’s 
paper was particularly interesting. He had already 
been in correspondence with him with regard to his 
samples, as it was very important that the oxygen 
figures should be determined. In some particulars 
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the ingot described by Dr. Binnie was quite extra. 
ordinary. It was remarkable to have a pit saniple 
of 0-08 per cent. C., and yet in a position just inside 
the core to have the carbon down to 0-015 per cout, 
The carbon in that horizontal layer through ‘he 
ingot, after going up to 0-035 per cent., continued 
to decline after passing through the core. ‘Ihis 
was something which demanded further investiva- 
tion. In spite of what Dr. Dickie had said he s: ||| 
thought that the figure suggested by Hultgren aid 
Phragmen was not perhaps very far from what th 
intended to represent. These authors had put i: 
very cogent language a theory for the production 
the rim and of the changes in composition from t} 
rim to the core. The work which he and his « 
laborators had carried out had been directed 
ascertaining whether, in fact, the data fell into li: 
with that hypothesis or not. In his opinion, they di: 

There were one or two points in Mr. Mitche'! 
** Report on Four Ingots of Basic-Bessemer Stee 
upon which he would like to give the author th 
opportunity of commenting. He had stated that 
** It is, of course, well known that the thickness of 
the rim on rimmed ingots decreases with the carbo: 
content of the material...” What Mr. Mitchell had 
intended to say was that the thickness of the rim 
decreased with an increase of carbon content. Mr 
Mitchell had stressed the three really important 
factors in commercial rimming steel, and the only 
other point he wished to make was that he—and 
perhaps also Dr. Dickie—had rather discounted the 
effects of pressure. Both the ferrostatic pressure, 
or the weight of the metal itself, and the actual! 
pressure of the CO gas produced, were important 
in controlling the depth of the rim to some extent, 
and particularly in controlling the character of the 
rim relative to the core. 

At this stage of the proceeding the President 
thanked the authors of the papers for their con 
tributions and stated that as the hour was advanced 
he would ask them to reply to the discussion in 
writing. He then adjourned the meeting, stating 
that the would 
5.15 p.m. 


evening session commence at 


(To be continued.) 
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MR. G. L. VIGERS. 


Mr. Georrrey Lesiie Vicers, F.S.1., senior 
partner of Messrs. Vigers and Company, rating and 
compensation surveyors, 4, Frederick’s-place, Lon- 
don, E.C.2, who was elected President of the Char- 
tered Surveyors’ Institution for the 1942-43 session 
on June | last. died at the early age of 54 at his home, 
Pelham Lodge, Pines-road, Bickley, Kent, on 
December 12. He was the son and grandson of 
former presidents of the Surveyors’ Institution, his 
father, Mr. Leslie Vigers, having been president 
from 1910 to 1911, and his grandfather, Mr. Robert 
Vigers, from 1898 to 1899. We understand that 
this is the first instance in the history of the Institu 
tion that its highest office was held by three succes- 
sive generations of the same family. Mr. Geoffrey 
Vigers was born in 1888 and was articled to his 
father after leaving school. On completing his 
training in 1905, he joined the staff of his father’s 
firm, Messrs. Vigers and Company, and eventually 
became senior partner. In the capacity of sur- 
vevors the firm were associated with the construc- 
tion of the London Underground Railways and they 
now act for the London Passenger Transport Board. 
Mr. Vigers also had a long professional con- 
nection with public-utility, and particularly elec- 
tricity undertakings, including the Central Elec- 
tricity Board, the rating assessments of which he 
had dealt with since the inception of the Board. 
It is interesting to record that Mr. Vigers was 
responsible for finding and purchasing the site of 
Battersea Power Station. Before the present war 
he was often retained as an expert witness when 
private Bills affecting land were before Parliament. 
He served as president of the Rating Surveyors 
Association in 1939, and in March, 1941, was 
appointed a member of the War Damage 
Commission by the Chancellor of the Exchequer. 
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Mr. Vigers was elected an associate of the Chartered 
Surveyors’ Institution in 1909 and was transferred 
to the class of Fellow in 1915. He had been a 
ember of the Council and chairman of the Par- 
imentary Committee of the Institution since 1932. 
Prior to this he had served as honorary secretary 
f the City and Eastern London branch of the 
Institution. , 


MR. WALTER TWEEDALE. 


WE note with regret the death of Mr. Walter 
('weedale, which occurred at his home, ‘* Brook- 


lands,” Bury-road, Rochdale, on December 11. | 


Mr. Tweedale, who was chairman of Messrs. Twee- 
dales and Smalley (1920), Limited, textile-machinery 
manufacturers, Globe Works, Castleton, near Man- 
chester, was born at Rochdale on December 22, 
1866. He was educated at Glovers School, Accring- 
ton, and in 1881, at the age of 14, became an ap- 
prentice in the works of Messrs. Howard and 
Bullough, Limited, Accrington, of which his father 
was manager. Meanwhile, he continued his tech- 
nical education at Accrington Mechanics. Institute. 
In 1887, at the age of 21, he was appointed outside 
engineer and was engaged in erecting and starting 
up textile machinery, at home and abroad, for 
Messrs. Howard and Bullough. He thus spent 
18 months in America and 12 months in Germany. 
In 1891, Mr. Tweedale entered the works of Messrs. 
Tweedales and Smalley, a firm founded in that 
vear and of which his father was one of the prin- 
cipals, He was first a draughtsman, then works 
foreman and finally, in 1899, was made manager, 
which position he continued to hold until 1919, 
when a reconstruction took place and the firm 
was incorporated as a public limited company. Mr. 
Tweedale was appointed a director and for some 
years acted as consultant and adviser to the 
manager. He was eventually appointed chairman 
and managing director and held these positions for 
the remainder of his life. Mr. Tweedale was elected 
a member of the Institution of Mechanical Engineers 


in 1922. 








ATMOSPHERIC POLLUTION. 


Ix continuance of the policy instituted a year ago, 
the Department of Scientific and Industrial Research 
and the various authorities associated with it in the 
study ot atmospheric pollution have decided to suspend 
publication, for the duration of the war, of the custo- 
mary annual reports. A summary has been prepared, 
however, of the investigations carried out during the 
year ended March 31, 1942, and this, slightly abridged, 
is reprinted below. The numbers of instruments main- 
tained during the past three years are shown in Table I, 


TABLE I.—Number of Instruments Maintained. 
1939-40 1940-41 1941-42 
' 

Deposit gauges 127 16 101 

Automatic filters 11 “ 6 

Volumetric sulphur apparatus 12 7 6 

Lead-peroxide apparatus aon 60 | 41 40 

| | 


herewith. The introduction to the summary points out 
that the greater uniformity of occupation now obtaining 
throughout the country simplifies the problems of 
atmospheric pollution, while the Government control 
of labour and industry makes possible an unusually 
accurate knowledge of industrial activity. For the 
first time, comprehensive records are being kept of 
the coal consumption in different districts, by different 
industries, and by private consumers and, as special 
efforts are being made to use coal as efficiently as 
possible, a decrease in soot deposit and suspended 
impurity is likely. These are good reasons for main- 
taining, and increasing, the observations of atmo- 
spheric pollution, despite scarcity of labour and other 
difficulties of the times. 

There is strong evidence that, since the war, deposited 
matter has increased in Great Britain as a whole, 
continuing the upward trend which was noted a year 
ago. Comparing results for the summer of 1941 with | 
the corresponding figures for 1939, from the 87 deposit 
gauges which were in operation for both periods, there 
was an average increase of 13 per cent. in “ soot” 
(that is, inseluble carbonaceous matter other than tar) 
and 8 per cent. in insoluble ash. Although 11 per cent. 
less rain fell, the average increase in dissolved sulphates 
was 10 per cent. Smaller increases in total solids, tar 
and total dissolved matter were found, but it is now | 





| lead-peroxide method than ‘during the winter of 


| by itself significant, because its standard error is 


|} one chance in 20. 
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| possible to calculate whether such changes are likely | and the other stations show smaller increases which are 

|to be accidental, and it is customary to view with | not statistically significant. 
| suspicion any result which appears to have more than} ‘Table II, herewith, presents a summary of sulphur 
one chance in twenty of being an accident. The | measurements by analysis of soluble matter in deposit 
increases in total solids, tar and total dissolved matter, | gauges, by the lead-peroxide method, and by the 
fall into this class, and are technically described as | yolumetric method. All stations are included where 
“not significant.”” There was no change in average | more than one method is in use. Columns 1, 3 and 5 
deposits of chloride ion, but there were significant | give the mean values for the five summer months, 
inereases in ash and sulphate ion, which are believed |May to September; columns 2, 4 and 6, the mean 
to correlate most closely with industrial activity. The | values for the five winter months, November to March. 
greatest increase, 13 per cent., was in soot, which is | The results have been converted to units which are 
more characteristic of the open domestic grate than the readily comparable. The figures in columns 5 and 6 
industrial boiler; but in the special cireumstances of | are about ten times the figures in columns 1 and 2. 
war much of the extra smoke may have been from | This means that, if sulphur dioxide is uniformly distri- 
industrial chimneys. buted with height, there is as much sulphur dioxide in 
The most remarkable example of increased deposited | a layer of air 1,000 m. thick as is deposited on the 
matter is at Southampton, half a mile north-east of | ground in ten days. It is known, of course, that 
the power station, where the soot deposit was more than | sulphur dioxide is removed from the air by some 
trebled in 1941-42, and the insoluble ash nearly trebled, | physical or chemical process, or else its concentration 
while total solids were doubled. This is ascribed in | would increase indefinitely, and the process is likely to 
part, locally, to the use of inferior and unsuitable fuel | be connected with the washing effect of clouds and 
owing to the exigencies of war. There is evidence that | falling rain. The average height of nimbus clouds is 
air raids have affected deposits in some localities. At | about 1,500 m., and rain occurs at Kew on an average 
one station, fires increased the month’s deposit of | of about one day in two ; so that, if rain were a perfectly 
efficient agent for washing sulphur dioxide from the 


TABLE II.—Summary of Sulphur Measurements by Three | air, it would deposit the contents of a 750-m. layer 
Methods. each day, and the figures in columns | and 2 would be 
about 0-75 times the figures in columns 5 and 6. Since 
Volumetric | this is not the case, the purifying effect of rain cannot 
Lead- Method be a particularly rapid process. There will be, there- 
oluble ) ‘ - | fore, no very obvious reduction in sulphur-dioxide 
Soluble Peroxide | Mean Con- | fore, t luction in Iphur-d 1 
Deposit as Method : | centration . An.. afte low f rai 
Station. on, OO ——y a concentration after a downpour of rain. 
per sq.m. | per sq.m.) mg. SO There is additional evidence in Table II that the 
ie t ce a OO . . . . . 
po oe ver Day. | per 1.000 | soluble deposit of sulphur is not identical with sulphur 
dioxide in the air, because of differences in the range 
l of annual! variation. For suspended sulphur dioxide, 
1941-42 I 2 3 4 ) 6. | the ratio of: summer to winter by the lead-peroxide 


! _ |method is 0-49, and the ratio for the four stations 
using the volumetric method is 0-56. For deposit, 








Cardiff, City Hall 142 a 
Glasgow, Trongate 21* 72 | 155 | 316 | on the other hand, the ratio is 0-84. If suspended 
Godalming ) | sulphur dioxide were deposited within a few score 
Halifax, Wade street = pe miles of its point of emission, the annual range by all 
West View Park 15 302 } e - 
Leeds, Headingley 16 296 three methods would be nearly the same, provided that 
Park-square 24 414 most of the sulphur in coal leaves the chimney in 
Leicester, Town Hall 19 cue gaseous form and not, for instance, combined with 
Loggerheads 12 55 - : f 7 h 2 oe i 
London, Battersea Park 32 207 ash. It is known that most of the sulphur in coal is 
County Hall(Lab. Roof)) 34+ 436 converted to sulphur dioxide on combustion, so that 
cere + i = 7 the argument is valid, and sulphur dioxide cannot 
| anchester, Monsa = oa . . . . . 
Retains 25 309 usually be deposited within a few score miles of its 
Withington os 25 244 point of emission. 
Newcastle, Dean-street 7? 320 293 357 . . 7 . 
Petienhaen. Testotons ri . The area enclosing Liverpool, Preston, Leeds, Not- 
College 21 | 20 | 217 | 324 tingham and Birmingham might burn a quarter of a 
ges eller 5 ay million tons of coal for all purposes on a winter day. 
orium ‘ s 32 | 2 ( nol ioxide emitted is ni 
Regent-road : ‘| 245} 325) 211 | 389 | 100 | ggq | Tf the weight of sulphur dioxide emitted is 3 per cent. 
Sheffield, Dore. , 15 5] 58 | 112 — | of the weight of coal burned, this would correspond to 
Manor Estate Clinic 24 | 20 | 165 | 261 | an emission of about 300 mg. of SO, per square metre 
a gy =) at asta — Ss sr day. The rate of deposition of sulphur dioxide is 
Southport, Hesketh Park 10 il 54 | 226 = | se Cams, fy . — — . , 
Stoke-on-Trent, Leek-road | 19 | 23 | 150 | 259 only about one-tenth of this, even in the centres of 


Mean of four — using} | ay ay Py Fey pe | Sheffield and Salford. The conclusion must be that the 
scan of 24 stations 31 35 = os3 | — | —. | Sulphur dioxide which is emitted in the given area is 
deposited over a very much larger area. This confirms 
* Deposit guage at Glengee Cross, } mile from 1 rongate qualitatively the conclusion of the pov pene 
+ Deposit gauge at King Charles-street, } mile W. of County The processes by which sulphur dioxide and smoke 
Hall 'escape from the atmosphere are not fully understood, 
t Deposit gauge at Welbeck Reservoir, 1 mile W. of Dean- but they are important, because. if they fail for any 
nt Deposit gauge at Peel Park, } mile from centre of city reason, abnormally high concentrations of pollution 
will be set up, endangering health and causing general 
insoluble ash more than four-fold ; and building opera- | inconvenience to the community. 
tions in a later month were blamed for a nine-fold Complete sets of automatic-filter readings are avail- 
increase in dissolved matter, including a seven-fold | abje for two Glasgow stations, three London stations 
increase in chloride ion. It would be helpful if analysts | 4,4 Stoke-on-Trent. The average suspended impurity 
would add notes to their returns of atmospheric pollu-| a¢ Stoke was about 20 per cent. less in the summer of 
tion, when they suspect such abnormalities. 1941 than in that of 1940, and the improvement 
The 32 stations where the lead-peroxide method of | occurred chiefly between 4 p.m. and | a.m. No other 
sulphur measurement was used during the past two | significant changes have been noted. Measurements 
years show an average increase of 7 per cent. in the | of |ight have been made at six stations. There were no 
sulphur for the summer of 1941, compared with the | noteworthy differences from the previous year. 
summer of 1939. This agrees well with the increase of ; P 
10 per cent. in deposited sulphur, and, making the - 
reasonable assumption that sulphur emission is pro- 


portional to the quantity of coal burned, it seems ; 
probable that the country as a whole burned about! WaGon Repairs on L.M.S.—The increase in freight 


10 per cent. more coal during the summer of 1941 | traffic on the London Midland and Scottish Railway and 
than in that of 1939. During the winter of 1941-42, | the consequent need to maintain the maximum number 
|of wagons in service has led to the adoption of new 
| methods of repair to offset the shortage of certain new 
1939-40. The summer increase of 7 per cent. is not | materials. For instance, broken axleboxes which used 
| to be put to scrap, are now being repaired by electric-arc 
4-1 per cent. and the 2orresponding accident-probability | welding. By this means the supply of axleboxes has been 
is 0-09, It is usual to treat as significant any deviation | increased by more than 300 a week. In addition, as a 
which is more than twice the standard error, the | result of investigation into the causes of breakdown, the 
accident-probability then being less than 0-05, or| life of certain types of axleboxes has been prolonged by 
However, since the winter increase | the fitting of a steel back plate. This not only gives 
is significant, having an accident-probability of 0-01, | additional strength, but the plate also acts as a dust 
it is most probable that there was a small increase also | shield. A review of the previous standard practices for 
in summer. The five stations having complete records the oiling of axleboxes has enabled many thousands of 
for 1941-42 and 1940-41 are not sufficiently repre- gallons of oil to be saved. Timber recovered during the 
sentative of the whole country for a similar comparison | repair of wagons is very carefully inspected and con- 
to be made. An average increase of 40 per cent. on siderable quantities are now being made usable once 
the previous year was recorded at Newcastle in 1941-42, | again by splicing. 








about 10 per cent. more sulphur was collected by the 
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LABOUR NOTES. that output had gone up. “ But,” the Minister | ANALYSIS AND TESTING 
| declared, * I cannot afford at this stage of the war to | OF COAL.* 
have any wastage of labour at all.” 7 








Tue Ministry of Labour and National Service states 
that the number of men and boys registered as wholly 
unemployed on November 16 (exclusive of 22,579 men ~ 
who had been classified as unsuitable for ordinary ; rs : (Concluded from page 460.) 
industrial employment) was 59,151; those registered Moving the second reading of the Workmen's Com- ; 
as on short time, or otherwise temporarily suspended | pensation Bill, which was referred to in these notes a | THROUGH the courtesy of the Canadian Departme); 
from work, numbered 1,359; and those registered as| Week ago, Mr. Peake, Under-Secretary, Home Office, | Of Mines, portions of two coals that had been tested 
unemployed casual workers numbered 2,592. Com- | said that the first two clauses made provision for an | in the Department’s 2-ton experimental by-product 
pared with the position at October 12, the numbers of | industrial disease—Pneumoconiosis—which was the | oven at Ottawa and in full-scale industrial by-produ 
men and boys wholly unemployed showed a decrease | Subject of an inquiry by a committee of the Medical | Ovens were obtained for tests in the BM-AGA 13-in 
of 1,618, those temporarily suspended an increase of | Research Council in 1936. The disease was due to the | retort at Pittsburgh. The results (Table III, page 4% 
two, and unemployed casual workers a decrease of 154. | inhalation of airborne dust in coalmines and elsewhere. | show excellent agreement in most respects, the princi, 

: Clause 1 enabled compensation schemes to be made for | exception being the lower apparent specific gravit, 
re any form of pneumoconiosis. Claim 2 enabled a/ and the lower shatter index of the coke from the test 

The corresponding figures for women and girls were | benefit scheme to be made for dealing with old cases | retort. These and other comparisons lead to the con 
31,511 wholly unemployed (exclusive of 956 who had |of men who had already left the industry. The | clusion that the BM-AGA test provides a reasonabl, 
been classified as unsuitable for normal full-time | employers had had no opportunity of insuring their| comprehensive method for assaying the yield and 
employment), 681 temporarily stopped, and 148 un-| liabilities. It was proposed, therefore, to provide a quality of the gas, coke, and by-products of coals with 
employed casual workers. Of the 31,511 wholly | fund for them by means of a levy spread over the whole | out incurring the large expense of commercial-scale 
unemployed, 1,055 had been classified as unable for | Coalfields area of Great Britain which, it was calculated, | equipment. Its main defect is in producing somewhat 
u would probably not exceed Id. per ton and that for a | smaller coke with a lower scale of resistance to shatter 
single year only. than commercial ovens. In this respect, the experi- 

eeu mental oven developed by the British coke committees 

The levy, Mr. Peake continued, would be taken into | probably gives more satisfactory results. However, 
account in fixing the industry’s margin of profit. It | experience has shown that the plan of carbonising each 
would, in effect, be passed on to the consumer and | coal at a series of temperatures gives valuable infor. 

i the capital sum thus raised would be at the disposal of | mation on the kind of heat treatment best adapted 

The award of the Railway Staff National Tribunal | the administrative board which would be charged with | to the coal under investigation. The BM-AGA test 
on the applications of the railwaymen’s unions for wage | the responsibility for operating the scheme. The | has proved of great assistance in determining the effect 
increases was issued on Friday last week. Under it, scheme would continue for so long as any old cases | of blending different coals, the effect of washing coal, 
those who have not received an addition to their war | existed. It was proposed to pay 15s. a week, in addition | and the influence of the addition of fusain and coke 
wage this year are to receive increases—men one of 5s, | to the National Health Insurance, in the case of tem- | breeze to the coal. 


By Dr. Arno C. Frecpner. 


good cause to transfer to another area. Compared 
with the position at October 12, the numbers wholly 
unemployed showed a decrease of 3,737, those tem- 
porarily stopped a decrease of 158 and unemployed 
casual workers an increase of 27. 


a week, women one of 3s. 9d. a week, lads one of 2s. 6d. | porary incapacity, and death benefit to the widow at Lowry and associates of the Coal Research Laboratory 
a week and girls one of 1s. 9d. a week. In the case of | the flat rate of 2501. ; of the Carnegie Institute of Technology have made a 
staffs which have received additions to their war wage comprehensive mathematical study of the large mass 


this year—salaried staff and enginemen, for example, In November, the membership of the Amalgamated | of data obtained in the Bureau of Mines Survey of the 
have already received 4s. a week—the amount is to be | Engineering Union increased from 702,129 to 716,274. | carbonising properties of American coals. This study 
made up to the figure now awarded. The total special) The number of members in receipt of sick benefit | was based upon their conclusion “ that coals belong to 
war wage will now be, for men, 16s. a week, for women | increased from 5,773 to 5,916, and the number of | a family of natural polymers and that even in complex 
12s. a week, for lads 8s. a week and for girls 6s. a week. | superannuated members decreased from 13,077 to/| reactions the differences between coals is quantitative 
The special increase of 4s. 6d. a week in the war wage | 13,054. The number who received donation benefit | and not qualitative”; and they point out that “ this 
of the lowest-paid men and women, granted in March | increased from 113 to 246, and the total number of | point of view leads to the expectation that if a series 
last, is not affected by the award. unemployed members from 1,015 to 1,193. | of coals were subjected to a closely controlled set of 
experimental conditions, the results obtained should 
' | be related to the chemical analyses of the individual 

The Tribunal also awarded increases in the standard| The December issue of the Amalgamated Engineering | coals.” They found that the yields and many of the 
rate—otherwise the base rate—to juniors other than | (jnion’s Journal contains a summary of the decisions | properties of carbonisation products of coals subjected 
cleaners as follows :—Aged fifteen and under, 1s. 6d.| of the Rules Revision Committee on the question of | to the BM-AGA assay test could be calculated, with 
a week ; sixteen, 2s. 6d. a week; seventeen, 2s. 6d.a week; | admitting women to membership. As from January 1, | reasonably small errors, from the proximate analyses 
and eighteen, Is. 6d. a week. Sir John Forster was | 1943 women and girls may be admitted into any of the | of the coals. Good correlation was obtained in most 
chairman of the Tribunal and with him were Sir/ .ctablished branches of the union, from the age of 14| instances for the yields of coke, gas, tar, light oil, and 
Charles Bruce-Gardner and Mr. J. Hallsworth. The upwards, without any qualifying period at the trade | liquor; and for the chemical composition of the coke 
claim submitted by the National Union of Railwaymen and in the manner applicable to male members. The | and the sulphur-in the gas. The outstanding excep- 
was for an increase of 10s. a week for all grades, and | weekly contribution for those under 18, will be 3d. a| tions were high-oxygen coals, for which insufficient 
that submitted by the Associated Society of Locomo- | week and that for those over 18. 6d. a week—** which | data existed for the development of modifications in 
tive Engineers and Firemen for advances ranging from will be free of entrance fee.” Women will be able to | the formulas for deriving the calculated values. Corre- 
4s. to 12s. a week for drivers, motormen, firemen and | .j.4¢ their own shop stewards who will act in co- | lation of the physical properties of the cokes with the 


cleaners. — operation with male shop stewards and have equal | proximate analyses presented a more difficult problem, 
= sin , rights and responsibilities. | and the relationships found were less satisfactory than 
Five British trade union leaders are to cross the the foregoing. 

Atlantic next month to attend the first meeting of the | ee Several kinds of small laboratory-scale assay dist‘l- 

Anglo-American Trade Union Committee. They are Women shop stewards will be directly represented on | lation tests have been proposed and used for predictin : 


Sir Walter Citrine, Mr. F. W olstencroft, Mr. John District Committees in the same ratio as applies to| the yields of gas, coke, and by-products obtained in 
Marchbenk, Mr. H. N. Harrison and Mr. A. Conley. | nen. The representatives appointed on District Com- | the commercial carbonisation of coals. These tests 
This commnsttice was 0s Up by the Britich Trades Union mittees will meet in conference annually, and such | have been employed at commercial plants with the use 
Congress and the American Federation of Labour. It conferences will consist of not less than 26 or more than | of factors for converting the laboratory results to plant 
was to have met in September last, but at the request, | 5» delegates. Provision is also made for their direct | yields with some degree of success. The Bureau of 
it is understood, of the British Government, the meeting representation on National Committees by means of | Mines investigation offered an excellent opportunity 
was deferred. a election from their own conference. Women with the | for correlating the results of these tests with those of 
. fl _ | qualifications that apply to males will be eligible to | the closely controlled BM-AGA tests. This was done 

En the House of Commons on Thareday of last — *| hold any branch office with the exception of secretary, | for three of the best-known laboratory distillation 
Mr. Simmonds, the Unionist — — — president or treasurer, and will be subject to the general | assays, namely, the United States Steel Corporation 
ery of eee an oe asked ee man administration applying to other members. A liberal | dry-distillation test, the Fuel Research Board high- 
pres : “ 2 — oe i hdvaw from | seale of benefits for those under and over 18 is provided, | temperature assay, and the Fischer low-temperature 
ee ee ee be ae including Unemployment, Accident, Dispute, Legal| assay. Factors were computed for a series of 20 


oe oe pee Sond rpm er 4 — | Assistance and Finance. | different coals to convert — yields .— laboratory 
: . : pesca | distillation tests to the yields as obtained by the 
Bevin replied that since the total supply of man-power ae | BM-AGA carbonisation tests. Table IV, on page 498, 


wes Tied, o-Satunee hed te beeen Deteem Oe I litorial note on the subject, Mr. Fred. Smith, | shows the average or mean factors, and the average 
different requirements, and the proposals were designed 26 ey an i al oe : deviati f th Th. 
to make the best use of man-power as a whole after the general secretary of the union—who is also editor|and maximum deviations from the mean. ese 
consultation with all the departments concerned. Mr. of the Journal —says :— We desire to make it perfectly deviations from the mean are quite considerable for 
Simmonds asked for an undertaking that where the clear that it is neither the wish nor the intention of this | the individual coals in many of the results, and indicate 
Supply Departments insisted on the importance of union to take _ a wages ee that, a ee, re 
hes . ., | engineering trades who are already members of other | accura m the appli ors to the 
partiontar oye men a ya = be eee oy We are not in competition with other unions results of Subesptany’ seme distillation tests, except 
rniy. —_ mg se su _— coun propose®' for the recruitment of women members. In the | possibly for similar coals used in the same plant where 
7S interests of both our own union and the Trade Union| the factors have been carefully determined by cor- 
— Movement as a whole, we feel that it is our responsi- | relation with the yields of this plant. 

Mr. Bevin said that he was not prepared to give such | bility, now that this momentous decision to open our; In addition to the usual proximate and ultimate 
an undertaking. His fight was one against all the | doors to women workers has been taken, to unionise | analyses, each sample of coal was subjected to other 
departments and the Services—and against a large | women workers in the real sense of the word—to imbue chemical and physical tests that might have some 
number of managements, to make them use labour | them with the —_ “4 re be unionism f bd pe pars relation ee dee on = —~ 
make them loyal and faithful supporters of trade | of the coke, gas, and by-products. e tests selectec 
Independent Member for Barnstaple, asked if the | unionism in accordance with the long and splendid | — — 
Minister took any interest in cases where the with- | tradition of organisations among male workers. . . . * The 13th Melchett Lecture, delivered at a meeting 
drawal of a negligible number of men resulted in a| We join in welcoming our women comrades into our | of the Institute of Fuel, held in London on Tuesday, 
smashing reduction of output. Mr. Bevin replied that | ranks. We pay tribute to the spirit in which they have | October 13, 1942, and published by permission of the 
he did not think that withdrawals had affected output. | joined in the national effort and pledge our full and | Director, Bureau of Mines, United States Department of 
The figures would show when the debate took place | loyal co-operation.” | the Interior. 


more efficiently and economically. Sir R. Acland, the 
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for this purpose were extraction with solvents and 
“rational” analysis, agglutinating value, and plastic 
roperties as indicated in several types of apparatus. 
Results of extraction with solvents—benzene under 
pressure or pyridine and chloroform—showed no 
consistent relationship to the strength of the coke 
produced or other carbonising properties. Likewise, 
the “rational” analysis provided no data for pre- 
dicting the behaviour of the coals on carbonisation 
that could not be obtained more easily and with more 
assurance from the proximate or ultimate analysis. 
The agglutinating index, as determined by the Marshall- 
Bird method, showed a general relation to the strength 
of the coke as measured by the shatter and tumbler 
tests. However, some individual coals of approxi- 
mately the same index varied widely in the stability 
of the cokes produced. The test is difficult to stan- 
dardise so that different laboratories obtain comparable 
results on the same coals. 

When a coking coal is heated at a moderate rate in 
the absence of air, it gradually softens, coalesces, and 
swells, giving off gases and vapours; it then hardens 
to form a cellular structure in the case of coking coals. 
Different coals show marked distinctions in the degree 


to which these plastic and swelling characteristics are | 


shown, and even for the same coal the magnitude of 


these observations is affected greatly by the particular | 


| When a cylindrical briquette or charge of ular 
coal is heated in the Agde-Damm or the Sheffield 
Laboratory coking apparatus from room temperature 
| at a constant rate of temperature rise, it first expands 
| slowly until it reaches about 300 deg. to 400 deg. C., 
| depending on the nature of the coal, when it begins to 
soften and contract. The point where significant 
|eontraction begins on the dilatometer is called the 
| initial contraction or softening temperature. Incipient 
| softening is occurring during the contraction range. 
| This point also is shown by the Gieseler test at the 
| beginning of the rising curve, where the spindle turns 
| at the rate of 0-1 dial division per minute. 

(2) Initial Expansion or Swelling Temperature.—On 
further heating the coal again expands, owing to 
increased softening of the coal and the evolution of 
gases within the plastic mass. This point, called the 
| initial expansion, initial swelling, or initial fusion 
temperature, is shown fairly well by the Agde-Damm 
and the Sheffield tests. It ranged from 380 deg. to 
| 420 deg. C. for most of the high-volatile coking coals 
tested in the Bureau survey, but ranged as high as 
460 deg. C. for low-volatile coals. The temperatures 
where resistance to gas flow in the Layng-Hathorne 
test and resistance to torsion in the Davis plastometer 
test begin to increase sharply, and the temperature 
where the shaft of the Gieseler apparatus turns at the 





conditions under which such properties are determined. | rate of 5-0 dial divisions per minute on the rising 
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The transient nature of the plastic state of coal makes | curve also indicates the initial expansion or swelling 
it especially difficult to measure the degree of con-| temperatures of coals, and the indications of these 
sistency of the partly fused mass and the temperatures | tests agree fairly well with those of the Agde-Damm 
of this ‘ plastic range.” Foxwell, Layng, Agde, Damm, | apparatus. 
Audibert, Mott, Gieseler, Davis and others have investi-| (3) Temperature of Maximum Plasticity or Maximum 
gated the phenomena attending the plastic state of | Fluidity.—As the temperature is increased during the 
coal and have developed procedures and apparatus by | plastic or fusion period, the softening mass of coal 
which some of these properties may be measured | becomes more plastic or fluid and reaches a maximum 
approximately. | indicated by cessation of expansion in the Agde-Damm 
Brewer and Atkinson, of the Bureau of Mines, have | test, by a minimum torque in the Davis plastometer 
classified the apparatus used by investigators into | following the higher resistance to turning caused by the 
three general types, according to the principles upon | initial fusion of the coal, and by a maximum speed of 
which they are based. These are (1) penetrometer or | rotation of the stirring shaft in the Gieseler apparatus. 
shearing instruments, in which the resistance of a| This point is called the temperature of maximum 
needle moving vertically or laterally through the | plasticity or maximum fluidity; and the degree of 
plastic coal mass or the resistance of a stirring device | plasticity or consistency of the liquid-solid mixture is 
within the mass respectively, is measured as the mass | expressed by the torque in inch-pounds indicated by 
is heated and the temperature observed; (2) dilato-|the Davis plastometer and the divisions-per-minute 








meter methods, in which the linear expansion or con- In coals 
| that attain a high degree of fluidity, expansion ceases 
before maximum fluidity is attained, and therefore 
the Agde-Damm instrument does not give the tempera- 
ture of maximum fluidity with all coals. 

(4) Final Solidification Temperature.—As heating is 
continued and carbonisation of the coal proceeds, the 
plasticity decreases and eventually all of the material 
becomes solid. This point is termed the final solidifica- 
| tion temperature and is indicated by the negligible 
resistance to rotation of the Davis plastometer and the 
stopping of rotation and pointer movement of the 
Gieseler instrument. No such definite indication of the 
end of the plastic range is shown by the dilatometer or 
gas-flow type of test. 

It must be kept in mind that none of these four 
| temperatures are physico-chemical constants; there- 
| fore, they are not closely duplicable, except by rigid 
| adherence to a definite form of apparatus and procedure 
| of test. Given a standard empirical method for deter- 
| mining these measures of the plastic properties of coal, 
| it is reasonable to assume that they will prove to be 


traction of a test sample of coal is measured while 
being heated at a definite rate through the plastic 
range; and (3) gas-flow methods, first developed by 
Foxwell, and subsequently modified by Layng and 
Hathorne, and by Ball and Curtis, which depend on 
measuring the changes in the resistance to flow of a 
current of nitrogen offered by a bed of granular coal 
as the void spaces of the test sample change on account 
of coalescence of the coal as it through the 
plastic stage. The Bureau of Mines selected at least 
one of each type of test for use in the carbonisation 
survey. These were the Davis and Gieseler plasto- 
meters, which measure the resistance to turning of a 
stirrer offered by the plastic coal ; a combination of the 
Agde and Damm dilatometer tests ; and a modification 
of the Layng-Hathorne version of the Foxwell gas-flow 
test. 

With these methods of test, the following approxi- 
mate points may be measured in the range of tempera- 
tures in which a coal softens, swells, and hardens to 
form coke. 

(1) Initial Softening or Contraction Temperature.— 


| pointer movement of the Gieseler apparatus. 





‘useful in connection with evaluating the performance | 





of different coals in fuel beds with various types of 
stokers and also in blending and other studies of coals 
for the manufacture of coke. One of the principal 
objectives of the Bureau of Mines investigation was to 
decide, if possible, which of the three types of plastic- 
range tests was best adapted to the determination of the 
four above-defined temperatures and measurement of 
the variation of the degree of plasticity of the coal 
during the coking process. 

Table V, on page 498, shows the plastic range data 
for several low- and high-volatile coals and blends of 
these coals. Reasonably good agreement is shown 
for the initial expansion or initial fusion temperature 
by the Agde-Damm and Davis methods. The Agde- 
Damm instrument is the only one of the three that 
shows the temperature of initial contraction or incipient 
softening. The Layng-Hathorne apparatus initial- 
pressure curve indicates a point between incipient 
softening and initial expansion or swelling, as shown 
by the other two methods. The plastometer is the 
only type of apparatus that shows the temperature 
range of maximum plasticity. For most of the high- 
volatile coking coals tested, the temperature of maxi- 
mum resistance to gas flow is reasonably close to the 
temperature of maximum plasticity indicated by the 
Davis plastometer; but, in the case of low-volatile 
coals, neither apparatus indicated the relatively low 
degree of plasticity that these coals develop. Also, in 
many coals that develop high plasticity, the expansion 
curve reverses owing to sinking of the plunger of the 
Agde-Damm apparatus before the plastic mass reaches 
| its maximum fluidity. It was apparent that none of 
the instruments was entirely satisfactory for coals of 
all degrees of fusibility. The final solidification tem- 
perature is indicated only by the plastometer method. 
| In general, it appeared that the plastometer gave more 
|data on plastic properties than either of the other 
two methods. 

The next step in this study was to investigate the 
Gieseler-type plastometer, which was based upon 
methods for determining viscosity by measuring the 
rate of rotation of a stirring shaft in the plastic mass of 
coal as it is heated through the plastic range. A 
constant force is applied to the stirring shaft, and the 
rate of rotation is observed by reading the movement 
of a pointer over a graduated dial. A modified form of 
this apparatus was built, and comparisons were made 
with the Davis and Agde-Damm methods. The results 
are given in Table VI, on page 499. 

The initial softening or expansion temperatures by 
the Agde-Damm and the Gieseler methods are in 
excellent agreement. The initial fusion or swelling 
temperatures indicated by the Agde-Damm apparatus 
are somewhat higher than the closely agreeing values 
| obtained by the two plastometers. The Agde-Damm 
| final expansion temperature does not correspond to the 
| state of maximum plasticity in all coals; fair agree- 
|ment, however, is noted for some coals between the 
maximum plasticity temperatures by the three methods. 
| On account of differences in the operating characteris- 
| tics of the two plastometers, somewhat different values 
|may be expected for the temperatures of maximum 
plasticity, solidification, and end of the plastic range ; 
| nevertheless, the agreement for many coals is very 
close. The Gieseler method has the advantages of 
covering both the pre-plastic and the plastic tempera- 
ture ranges, of measuring the small degree of plasticity 
that takes place in low-volatile coals, and of indicating 
| the relative plasticity of coals. Not enough work has 
| yet been conducted to show which of the two plasto- 
meter methods will be most useful in evaluating the 
plastic properties of coals as regards their use on fuel 
beds and for the manufacture of coke. 

A study of the large amount of data obtained in the 
survey of the coking properties of American coals has 
not yielded any precise relationships between plastic 
properties and physical properties of the coke obtained, 
but a general correlation is evident between the degree 
and temperature range of plasticity of the coal and the 
shatter and tumbler indexes of the coke produced. 
Fig. 5 on this page, from a paper by Brewer and 
Atkinson, shows that, in general, the strength of the 
coke increases with decrease -in the contraction range 
by the Agde-Damm test ; with decrease in the plastic 

by the plastometer test ; and with decrease in the 
“* high-fluidity "’ temperature range by the Davis 
plastometer. 

Plastic-range tests also show the effect of storage 
and oxidation of coals on their coking properties. 
Oxidation of a Pittsburgh-bed coking coal for 1,244 
hours at 30 deg. C. decreased the plastic range from 
118 deg. to 100 deg. and the range of “ maximum 
fluidity * from 35 deg. to 19 deg. The 1-in. tumbler 
index of the coke was increased from 35 per cent. to 
42 per cent. Oxidation also decreases markedly the 
“ fluidity or plasticity of coals as measured by the 
Gieseler plastometer. The treatment of a high-volatile 
Upper Freeport coal with pure oxygen for 13 days, at 
approximately 100 deg. C., reduced the maximum 











fluidity of the plastic coal from 800 Gieseler units to 
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ANALYSIS AND TESTING OF COAL. 


TABLE III.—COMPARISON OF BM-AGA TEST, 2-TON EXPERIMENTAL COKE OVEN, AND COMMERCIAL COKE-OVEN RESULTS ON 





MICHEL (No. 11) AND ALLISON (No. 12) COALS. 


Coke Gas 
Tar 
Scale j Gals. per | 
ot —— 2-in. Shatter Apparent Cub. Ft B.Th.U. per B.Th.U. per 
Kind of Test Test Per cent Index Specific Gravity per Ton Cub, Ft Lb. of Coal 
Lb 
Michel Allison Michel Allison Michel Allison Michel Allison Michel Allison Michel Allison Michel Al 
Bureau Mines, 900 deg. ( a5 74-6 70-8 41 “4 0-29 0-85 10.300 10.100 52 603 2 850 5040 10-7 i 
Bureau Mines, 1,000 deg. ¢ . 85 74°5 71-3 20 13 0-91 0-86 12,100 11,200 520 564 3,140 L170 9-5 I 
Average, 000 deg. and 1,000 deg. ¢ So 74-6 71-0 0) zy 0-90 0-86 11.200 10,650 536 583 2,905 +105 1-4 13 
Canadian experimental oven 4.500 73°3 69-2 7 45 0-93 1-06 11.4: 10.819 36 rid $056 b.048 
Commercial coke oven 13,000 66 3 ll 11.732° 10 510 2 OOO 2000 10-8 12 


TABLE IV. 





* Calculated to yield of 510 B.Th.U. gas 


FACTORS FOR CONVERTING YIELDS BY ASSAY DISTILLATION 


TESTS TO BM-AGA TESTS.* 


( | Liquor (NH,) SO, Gas Light Oj1.3 
' 
00) 1,000 ww) 1,000 moO 1.000 oun 1.000 OO 1.000 wo 1.000 
leg. (+ deg. C.t deg. ¢ deg. ( leg. ( deg. ( deg. ( deg. ( deg. ¢ deg. ¢ dex. ¢ deg. ( 
US. Steel Teast 
Mean factor 0-971 0-977 1-42 1-27 OI O-s4 0-a2 0-61 0-99 1-il 1-00 0-97 
Average deviation from mean 0-009 0-099 0-11 0-08 0-08 0-07 0-05 0-05 0-038 0-03 O-l4 0-13 
Maximum deviation from mean 0-024 0-025 0-56 4 0-28 0-30 0-19 O-ll 0-08 0-10 0-35 0-33 
Fuel Research Board Test 
Mean factor 0-989 0-993 1-13 1-00 O-S1 0-72 1-13 0-23 1-02 1-16 
Average deviation from mean 0-010 0-010 0-14 0-13 0-10 0-10 0-32 0-23 0-05 0-06 
Maximum deviation from mean 0-028 0-023 0-33 0-325 0-37 0-34 1-Ol 0-33 0-13 0-18 
Piacher Low-Temperature Distillation Test HOO dew. C.| 600 dew. ¢ 100 deg. C.) 600 dew. ¢ 1K) deg. C.| G00 dew. ¢ 1h) dew. C.) 600 deg. ¢ 1) deg. C.) 600 deg. ¢ 
Mean factor 1-026 0-970 0-65 0-70 1-12 1-33 1-27 2.22 0-92 1-09 
Average deviation from mean O-o12 0-008 0-08 0-06 13 0-15 0-06 O-14 0-16 0-13 
Maximum deviation from mean 0-046 0-034 0-22 0-17 O-s4 0-32 0-17 0-36 0-37 0-26 
* The mean factor is derived from comparison of tests on 20 different coals + BM-AGA carbonisation temperature t Light oil from gas plus fraction of tar distilling below 170 deg. C. in 


TABLE V. 


Modified Agde- Damm 


Dry 
Mineral- - — 
Coal Coal Bed Matter- 

Free Fixed Initial 
Carbon Contrac- 

tion 

Per cent Deg. ( 

28 Pittaburgh 62-6 315 

. f 70 per cent. coal 28 | 
" j - \ » we 
ond |. 30 per cent. coal 33 | os-0 526 


33 Millers Creek 60-1 360 


. { 70 per cent. coal 33 > 
S 0) or cand coal 23} 65-1 Be 
23 Pocahontas No. 4 a4-2 439 
36 Alma 62-4 $12 
: J 80 per cent. coal 36 l 66-6 335 
, 20 per cent. coal 23 / ” ~— 
. 70 per cent. coal 36 ) . 
~~ \ 30 - cent. coal 23 f 63-4 s46 


tO Upper Cedar Grove 60-9 308 
f 80 per cent. coal 39 | 


BDA 20 per cent coal 41 f os S31 
. J 70 per cent. coal 39 | - : 
B 30 per cent. coal 41 f Fs - 
$1 Beckley 81-3 410 
40 Lower Cedar Grove 62-7 $34 
f 80 per cent. coal 40) — 
HOA \ 20 per cent. coal 41 f 67-1 - 
wp | 4 70 per cent. coal 40) 68-6 44 


10 per cent. coal 4 f 


11 units ; similar treatment of a low-volatile Pocahontas 
No. 3 bed coal for 11-8 days reduced the maximum 
fluidity from a value of 18 units for the unoxidised coal 
to 0-8 for the oxidised coal. The plastometer curves 
for the fresh and oxidised samples of Pocahontas No. 3 
bed coal are shown in Fig. 6, on page 497. It appears 
from the data obtained in the Bureau of Mines labora- 
tories that the Gieseler apparatus will prove helpful 
and probably more useful than the agglutinating-value 
test for measuring the effect of mild oxidation, such as 
takes place in the storage of coal, on the plastic pro- 
perties of coal. Davis and his associates also have 
shown that, in general, the percentage of expansion 
under constant load of coals in the sole-heated type of 
expansion-test oven is inversely proportional to the 
mean plasticity, or more specifically to the area under 
the Gieseler plastometer curve. 

Mott, in his recent paper on “The Caking and 
Swelling Power of Coal,”’* has called attention to the 
outstanding importance of these properties in the 
earbonisation of coal in gas retorts or coke ovens 
and in the combustion of coal in furnaces. To these 
uses may be added the complete gasification of coal 
in the manufacture of water gas or producer gas. In 
such equipment the plasticity and the extent of fusion 
of the lumps of coal profoundly affect the capacity 
of the equipment and the performance of the fuel bed. 





* See Fuel, vol. 21, page 51 (1942). 


COMPARISON OF PLASTIC-RANGE DATA BY AGDE-DAMM, DAVIS A 


Modified Davis Plastometer 


BM-AGA test 


ND LAYNG-HATHORNE METHODS. 


Modified Layng-Hathorne 


Initial Beststame a —_— Maximun 
Expan- Dev oo “ Maximum Plasticity Maximum Resistance Ends _ D a7 i] Meeenedl Resistance 
sion — nas oven PI mm.water 
Deg. ¢ Deg. ( Kg.-cm In.-lt Deg. ( Kg.-cm In.-l Dew. ( Dew. ( Deg. ¢ Deg. ¢ 
v1 
409 403 6 (1-4 $31 21-2 (18-4) 470 |” 475 391 435 122 
Above 490 No resist ance None None 37 
Above 500 Slight intermittent resistance None None 31 
Above 500 Slight intermittent resistance 
409 403 0-2 0-2 434 0-0 (26-0) 464 00 384 431 195 
419 416 1-2 1-0 437 w-o 6-0) 467 490 ISD 432 143 
9 
$25 $21 0-5 0-4 435 39-2 | (34-0) 485 44 379 $34 “ 
405 406 0-9 0-8) 440 46-1 (40-0) 479 mo 305 444 Ss 
418 417 0-9 }-s 439 4-5 82-0) 433 day 4 448 106 
415 420) 1-¢ 1-4 440 M5 (82-0) 485 491 IAS 447 116 
454 447 20-7 is 460 s2-9 (72-0) 03 915 445 525 190 
4153 415 0-6 ) 440 47-2 (41-0) 467 478 414 447 199 
413 418 1-2 0 443 66-38 (58-0) 472 457 $04 451 178 
414 414 2-3 2-0 44 s6-4 (75-0) 480 487 400 145 


Mott uses the term “ agglomerating power ” to define 
the ability of a coal to yield an agglomerated or caked 
coke button in a crucible test, such as the British 
Standards crucible swelling test, or that used to deter- 
mine volatile matter. This practice accords with that 
of American and Canadian fuel technologists as adopted 
in the Specifications for the Classification of North 
American Coals. Non-agglomeration is a requisite 
physical property of semi-anthracite to differentiate 
it from low-volatile bituminous coal; this property 
also is used in differentiating between high-volatile 
C bituminous coal and sub-bituminous coal A. A coal 
is defined as non-agglomerating when the residue from 
the volatile-matter determination neither forms an 
agglomerate button that will support a 500-gm. weight 
without pulverising nor a button that shows swelling 
or cell structure. A further classification of the various 
stages of agglomeration, caking, and swelling of volatile- 
matter-determination residues has been adopted by 
Bureau of Mines laboratories in accordance with Table 
VIII, on page 500. Barkley and Burdick found that in 
a broad way this classification: was of interest in the 
selection of coals for various types of furnaces and 
burning equipment ; it served very well to differentiate 
non-agglomerating and poorly caking from ‘“‘ good 
eaking ’ (Cg) coals. The former gave no trouble 
from caking in fuel beds, whereas a series of coals, all 
rated as ‘‘ good caking” coals in the volatile-matter | 


test, varied greatly in caking action in the fuel beds of | 


furnaces. It was evident from this work and that of 
others that a further differentiation is required among 
the buttons of various coals that are graded as “* good 
caking * (Cg). 

The obvious sub-classification of the caking or 
swelling coals is to measure the extent of free-swelling, 
and this has been done at different times by a number 
of investigators using various kinds of equipment. 
The simplest procedure (and simplicity is very desirable 
in an empirical test of this character) is to measure 
the increase of volume of the volatile-matter coke 
button. However, this method is handicapped by the 
usual American procedure of heating the crucible 
electrically while suspended in a vertical-tube furnace. 
Heating from the sides in this manner does not cause as 
much swelling as heating the bottom of the crucible 
with a burner flame. Recently, Ostborg, Limbacher 
and Sherman compared the residues obtained with the 
American volatile-matter methods with those obtained 
with the British Standard Crucible Swelling Test and 
found that the British test gave a greater and more 
satisfactory degree of differentiation in the amount of 
swelling observed with different coals, and that the 
results of this simple test could be duplicated satis- 
factorily in different laboratories. These investigators 
found a reasonably good relation between the British 
Standard swelling number and the trouble from coke 
formation in small underfeed stokers. The extent of 
coke formation in the fuel bed increased with the swell- 
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TABLE VI.—COMPARISON OF AGDE-DAMM, GIESELER AND DAVIS PLASTIC-RANGE DATA. 

















































































































| Initéal Initial ; Final 
Softening Fusion Maximum Plasticity. Solidification. Solidification 
Temperature. Temperature. Temperature. 
) a. | | 
MIn- > 
| eal | Agde- | Agde- | Giese- Agde- Giese- | End of 
. | Damm-} ,, Plastic Range. 
Coal Coal Bed Matter-| Dilato.| “ese- Damm ler Davis Damm | ler 
No. noe free | met ler | Dilato-| Plasto- | pi ¢o-| Dilato- | Glesed Plasto- f 
Vola- | Initial Plasto- | meter, | meter, my meter, ce nna Davis meter, Davis 
tile ( vee meter, Initial 5-0 Resis- Final Maximum ° Plastometer, 5-0 Plastometer, 
Matter.) trac. 0-1 Expan- Dial tonne Expan- "Pointer Minimum Dial . Maximum Giese- ‘4 
| rome Dial sion Divi- De- sion Movement Resistance. Divi- Resistance. ler _ 
Tem- | Divi- | Tem- sions | velops Tem- . . sions Plasto- , 
vera. | Sion pera- per ‘| pera- | | per meter, p meter- 
| : j ture. | Minute.) ture. | | Minute. 
} ture } | | | 
SS ee Ee | t Se: ae . | t 
| | | Div. | | 
| | Per | Deg. Deg Deg. Deg. | Deg. Deg. | Deg. per Deg. Kg. (Lb.- Deg. Deg. Kg.- (Lb.- Deg. Deg. 
cent Cc ml ae aN es ; Cc C. Cc. | min. Cc. cm in.) C. Cc. cm. in.) Cc. Cc 
se Upper Kittanning (unwashed) 17-9 423 | 427 | | 443 | 451 | 2 | 4674 - — — 482 a 
| (Bethlehem No. 73 Mine) | | | | 
51° Upper Kittanning (washed) |} 18-5 427 427 | 442a | | 459 | 0-8 | 472a | 482 
(Bethlehem No. 73 Mine) | | | | | | nay 
XP-3 | Miller “ B” or Lower Kittan- 27-3 55 | #354 410 | 406 | 399 | 426 431 315 440 | 0-6] (0-5) | 443 495 61-1 (53) 446 507 
| _ Bing (Indian Creek No. 4 Mine) | | | | oa..0 . . - 
51B | 70 per cent. coal 28C and 30 per | 31-4 346 351 | 418 | 406 405 | 434 433 | 706 | 412 1-7] (1-5) | 456 454 79°5 (69) 466 472 
cent. coal 51. | | | | | | 
50B | 70 per cent. coal 28C and 30 per 32-3 447 «| (346 414 40 405 | 424 | 32 577 435 | 0-8] (0-7) 456 464 38-0 (33) 462 470 
cent. coal 50. | | i t ’ ; | : ao 
51A | 80 per cent. coal 28C and 20 per 33-0 42 | 347, «| «(415 406 402 | 426 435 [1,177 40 | 1-2} (1-0) 461 | 465 36-9 (32) | 469 476 
cent. coal 51 | | | | 
53 Pond Creek (Majestic Collieries) | 33-9 349 348 416 | 405 410 451 | 429 | 1,250 424 | 0-6 | (0-5) 461 477 21-3 | (18-5) 462 491 
50A | 80 per cent. coal 28C and 20 per | 34-1 | 342 349 | 408 404 | 399 420 | 436 | 1,818 | 435 | O-2 | (0-2) | 465 467 34-6 (30) 475 478 
| cent. coal 50. | | | | | | | w 
28C | Pittsburgh (Warden Mine) 38-1 346 341 403 | 405 401 | 430 426 | 583 426 0-0 | (0-0) 447 | «4466 27-6 (24) 449 475 
52 | Pittsburgh (Bruceton Mine) 40-1 334 | 336 401 | 397 395 | 426 420 | 706 432 | 0-2 | (0-2) | 433 | 459 34-0 | (29-5) 435 464 
54°¢| High Splint (Closplint Mine) 40-1 352 | +356 | | 394a 410 424 426 | 6-0 | . 443 0-2 (0-2) | 439a 456 10-9 | (9-5) 445 474 
} | | | | | | ' ' 
* Owing to low fluidity of coals 50, 51 and 54, fusion and solidification temperatures are taken at 0-5 dial division per minute. 
t Coal 54 tested with pin in retort 
TABLE VII.—PREDICTED YIELDS FROM PETROGRAPHY AND SMALL AUTOCLAVE TESTS. 
| 
f Yield, U.S. Gallons per 
Analyses. Weight per cent | Short Ton of Coal as Mined. 
} 
. | | Residue Weight per cent. 
Origin and Rank of Coal. | seotes | of Molstuse free Cooh.® | 
As | . nd Ash | AS | Liquid-phase Gaso- 
} received | a hy | Received. | Oil. line. 
y 
| y | > P . . 
i | 2 | 3 | 4. > 6. 7. 8 9. 10. | 11. 12 13. 14. 15. 16. 
| | | 
; | Pre- sxptl | .PT& | expt | ,Pre- 
Mine. | Coal Bed | County | State. | Rank. Moisture) Ash. | Oxygen. aac | Fusain. | P | — —_ dicted aay dicted. 
| + 
| | | | | wee 
j l | | | | | | : a 
Empire | Black Creek ..| Walker | Alabama ..| Bit. H.V.A. 2:7 | 2-8 7-5 | 5 10-5 8-9 168 175 134 
Bruceton | Pittsburgh | Allegheny | Pennsylvania | o 1-6 | 6:3 6-8 12 | 3 13-7 9-7 166 170 130 
Garret -| Elkhorn No. 1 Floyd .| Kentucky | a» § 1-4 | 4-6 5-5 49 | 0 22-5 23-0 146 - 112 
Taylor . | King .. | Washington ..| Bit. H.V.R. 4-0 17-4 12-4 2 | 0 18-8 » 22-5 135 - 103 
Columbia Lower Sunny- | Carbon Utah a ‘ } 5 5 4-9 9°5 6 | 3 9-3 10-2 161 178 136 
side. | 
Giffen No. 1 Sand Coulee Cascade | Montana - 2-7 28-7 11-3 27 5 40-5 41-0 - 114 - 87 
Black Diamond McKay Strain | King Washington Bit. H.V.C. 9-6 +7 12-5 1 0 4-5 5-6 5-2 155 156 120 
Upper. | 
Orient No. 2 | Illinois Ro. 6 ..| Franklin ..| Illinois . 7°38 6°5 10-0 | 1 5 12-0 - 12-0 153 159 122 
Saxton No.1 ..| Indiana No.4 | Vigo ..| Indiana an 13-6 7-4 9-5 mm 4 14-7 - 14-0 140 146 112 
Smith | BOS . ..| Carbon ..| Montana Subbit. A. 10-0 9-6 14°3 2 1 12-2 13-6 — 139 — 106 
Wasatch Weber | Summit .| Utah - 12-2 3-5 15-5 i) 1 8-3 14-9 == 131 — 100 
Prescott Roundup Musselshell Montana = 10-5 6-6 12-5 15 3 15-8 20-2 — 130 — 99 
Monarch No. 45 | Monarch | Sheridan | Wyoming Subbit. B. 23-2 3-9 16-9 4 1 7-6 7-2 8-2 123 130 100 
Puritan — Weld . Colorado 7 24-1 4-1 16-4 10 4 13-1 12-9 11-0 111 119 91 
Colstrip . Rosebud . Rosebud Montana - 25-1 | 7-6 16-2 13 3 17-5 19-5 16-8 103 106 81 
Wyodak. . ..| Roland-Smith Campbell Wyoming Subbit. C. 29-4 6-1 18-5 7 1 12-0 14-6 — 103 79 
Reliance No.1 .. ..| Lewis .. Washington Lignite 23-9 8-6 20-6 3 | 0 12-3 14-2 — 106 - 81 
Velva, N.D Truax-Trauer Ward North Dakota a 39-5 4-5 21-2 4 3 13-5 11-0 —_— 83 85 65 
Co. 
Beulah, N.D. +] Knife River Co.| Mercer North Dakota - 34-9 8-0 19-4 14 2 19-5 19-9 22-0 83 82 63 
Youngblood ..| Auburn, Wash.| King .. Washington Brown coal 52-6 5-2 29-9 9 0 14-2 13-0 12-1 55 — 42 
Swamp .. Hawk Island . | Manotowoc Wisconsin Dried peat 11-9 10-4 32-2 4 0 13-3 14-0 — 94 _ 72 












































* Does not include catalyst. 


t Prediction based upon hydrogen consumption of 9 per cent. 
complete removal of oxygen as water for oxygen contents up to 10 per cent.; removal 
of half the oxygen as water and half as carbon dioxide for coals containing 10 per cent. or more 


coal 


ing number. At the present time a sub-committee on 


plasticity and swelling of coal of Committee D-5 on | 


Coal and Coke of the American Society for Testing 
Materials is actively engaged on the investigation and 
development of standard methods. The sub-com- 
mittee has agreed on the following standard of defini- 
tions: ‘ Free swelling is the property of certain coals 
when heated, without restraining influence, to expand 
freely in volume, as in the volatile-matter test or when 
burned as a fuel.” “ Expansion is the property of 
certain coals to change in volume when carbonised, 
with restraining influence, as in a coke oven.” 

The British Standard Swelling Test probably will 
be adopted by the committee to measure “ free swell- 
ing,” as defined above. No agreement has yet been 
reached, although much work has been done on methods 
for determining the expansion of coal according to the 
second definition. Recent work of members of the 
sub-committee favour the use of slot-type ovens heated 
from both sides. The sub-committee also has in hand 
an investigation of the Gieseler and Davis types of 
plastometers with respect to the question of how closely 


of oxygen on the moisture- and ash-free basis ; and a gas loss of 20 per cent. 
of oil is estimated as equal to 265 U.S. gallons. 

t Prediction based upon assumption of 70 per cent. by weight of liquid phase oil converted 
A short ton of gasoline is estimated as equal to 290 U.S. gallons. 


of the moisture- and ash-free 


to gasoline. 


The ultimate objectives 


(test, and a plastic-properties test. 


the same as the British test; thus we shall have the 
same means of expressing free swelling in both countries. 
| The second and third tests will require much more 
investigation before standards can be formulated. I 
venture to hope that, before this final step is taken, 
your standardising agencies also will consider these 
problems, so that we may eventually adopt a mutually 
satisfactory method. In my opinion, the most.im- 
portant unfinished jobs in the field of standardisation 
of tests for coal are those dealing with the swelling 
and caking properties as related to the performance of 
coal as a fuel in furnaces, or while being converted to 
coke in yetorts or coke ovens, or to gas in water-gas 





or producer-gas equipment. 

The final topic of this paper relates to the petro- 
graphic analysis of coal and its application in the 
carbonisation and hydrogenation of coal. It is literally 
“carrying coals to Newcastle”’ to speak of the use- 





results can be duplicated in. different laboratories. 





fulness of microscopic examination of coal in the land 


is nearly realised, and fortunately will be practically 


A short ton (2,000 Ib.) 


§ Cannel coal. 


of the committee are the; of Wheeler, Stopes and Seyler. In the Bureau of 


standardisation of a free swelling test, an expansion | Mines survey of the carbonising properties of American 
The first objective | coals, a systematic microscopic examination was made 


of a vertical section of the coal bed at the point where 
| the carbonising sample was taken. Knowledge of the 
petrographic composition was found to be helpful in 
| explaining variations in the coking properties of coals 
| that were not evident from the proximate or ultimate 
|analysis. In some instances, such examination pointed 
| the way towards material improvement of the quality 
| of the coke by rejecting a certain bench of the coal bed. 
| Amore specific application of petrographic analysis was 
| in the estimation of the amenability of coals to hydro- 
|genation and liquefaction by the Bergius process. 
| From thin sections, most of the remains of plant 
| tissues or the petrographic constituents can be iden- 
| tified. An extensive survey of the effect of rank and 
| type of coal on its hydrogenation characteristics has been 
|completed. The conclusions reached are based upon 
hydrogenation, in small autoclaves, of 130 samples from 
most of theimportant coal beds of the United States. These 
| samples were selected carefully by hand, and examina- 
tions were made of thin sections under the microscope 








500 


in order to determine the relative proportions of opaque 
and translucent matter. This examination constitutes 
@ petrographic analysis of the coal, and is reported 
as percentage of anthraxylon (the chief constituent 
of bright coals, translucent in thin section), opaque 
attritus (coalified plant debris, which is opaque in 
thin section), translucent attritus (coalified plant debris, 
which is translucent in thin section), and fusain (opaque 
charcoal-like fragments). 


The results of tests on anthraxylon and translucent 


attritus showed that, except for those samples contain- 
ing more than about 89 per cent. carbon, these con- 
stituents liquefy readily and almost completely. This 
covers a wide range of rank and includes peat, brown 
coal, lignite, sub-bituminous coal,- and most of the 
high-volatile bituminous coals. The higher-rank an- 
thraxylons gradually become more resistant to lique- 
faction as the carbon content increases, and there is 
no*sharp boundary between those that give a high 
liquefaction yield and those that are relatively inert 
to hydrogenation. The low-rank samples are more 
sensitive to experimental conditions than the bitu 
minous coals. In general it was found desirable to 
conduct the experiments with sub-bituminous and 
Tas_e VIII Standard Grading of Residues from V olatile 
Vatter Determinations. 


Designa Appearance of Residue 

from Standard Method 

for Determination of 

Class Group Volatile Matter in Coal 
NAa-—-Noncoherent resi 

Nonagglomerat due 
ing. (Button NAb Coke button 
shows no shows no swelling or 
swelling De cell structure and after 
cell structure careful removal from 
. NA 
and will not the crucible will pul 
(nonagwlome+rate 

support a verise under a weight 
“O-g. weight of 500 gm. carefully 


without pul- 


Verising 


lowered on button 


Aw (weak agglomer- 
ate). Buttons come out 


of crucible in more 
A—(auulomerate) | than one piece 
f Button lull Af—(firm agglomerate) 
black, sintered, Buttons come out of 
shows no swell- crucible in one piece 
| ing or cell struc- 

Agulomerating ture. Will sup- Cp—( poor caking). But- 
sas, port a 500-¢m ton shows slight swell 
swelling or veight without ling with small cells 
cell structure iverising Has slight grey lustre 
or will sup- Cf—(fair caking) But 
port a o00- ton shows medium 
gm weight swelling and good cell 
without pul- structure. Button has 
verising C—icaking). But- characteristic metallic 


lustre 

Cg—({good caking). But- 
ton shows strong swell- 
ing ami pronounced 


ton shows swell- 
ing or cell struc 
ture 


cell structure with 
numerous large cells 
and cavities Button 


has characteristic 
metallic lustre 





lignitic coals at higher pressures and lower tempera 
tures than those used for the higher-rank coals. 

A study of splint coals containing appreciable 
amounts of opaque attritus showed that 40 per cent. 
to 80 per cent. of the opaque matter liquefied. The 
degree of liquefaction was roughly proportional to the 
opacity. Hydrogenation of hand-picked fusain (2 per 
cent. to 10 per cent. is present in most coals) showed 
that 5 per cent. to 30 per cent. of such fusain liquefied 
upon hydrogenation. Spores, resins and oil alge 
found in cannel coals in appreciable quantity were 
liquefied readily under mild hydrogenating conditions. 
The products obtained from these coal constituents 
had a greater percentage of saturated hydrocarbons 
than those obtained from bright coals. 

Table VII, on page 499, presents estimated yields of 
oil for a number of coals. These estimates are based 
upon correlation of the results of tests in the experi- 
mental plant or small autoclave tests with petrographic 
and chemical analyses. The experimental data in 
column 12 of this table were obtained by the hydro- 
genation of small samples (100 gm.) in 1-2-litre auto- 
claves. Estimates were made of the probable yield of 
residue, water, and carbon dioxide upon hydrogena- 
tion, from the moisture, ash, oxygen, and opaque 
matter (petrographic analysis) content of the coal. 
It was assumed further that all of the coals would 
yield 20 per cent. of their ash- and moisture-free sub- 
stance as hydrocarbon gases upon hydrogenation. The 
yield of liquid-phase oil thus predicted is reasonably 
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1942. 


| parts. By having more than one outlet opening 
around the hopper-shaped part 9a of the chamber 7. 
it is possible to withdraw ashes from points which lie 
| immediately below high spots in the fire bed and thereby 
exercise further control over the fire conditions. The 


' Dec. 18, 








The number of views given in the Specification Drawings | design should, however, be such that the depth of ashes 


is stated in each case; where is mentioned, the 
Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when “ 


none 


word ** Sealed " is appended. 


Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the | 
grounds mentioned in the Acts. 


FURNACE APPARATUS. 


546,482. Gas Producer. The Wellman Smith Owen 
Engineering Corporation, Limited, of London, and B. H. 
Schieldrop, of London. (5 Figs.) February 25, 1941. 
rhe invention enables the furnace conditions to be more 
reliably controlled and, in particular, a close approach 
to uniformity of combustion of the fuel to be maintained 
in practice. It is also applicable to refuse destructors 
The figures illustrate a gas producer, the shell or firebox 1 
of which is water-jacketed and is cylindrical in shape 
with a fuel-charging hopper with valve and a gas outlet 5 
at the top. This shell extends at the bottom into a 

losed chamber 7 having a horizontal partition 8. The 
space within the chamber above the partition 8 serves 
as a compressed-air main 10. There is no grate, but the 
body of fuel and ash in the producer shell extends down | 
into and fills the chamber 7 except that the ashes lie 
in a cone 13, at their angle of repose, from the lower 
edge of the shell to the wall of the chamber to leave an 
annular space 14 about the lower end of the shell 1. 
The chamber 7 is partly conical to facilitate the discharge 
of the ashes. The annular space 14‘is divided radially 
by a series of partitions 15 (Fig. 2) making say four 
segments and each segment is connected by a port 16 
fitted with butterfly valve 17 to the air main 10. The 
partitions 15 or the like extend downwards beyond the 
lower edge of the shell 1 to enter the ash cone at 18. 
The conical hopper-shaped part 9a of the chamber 7 
lies within a lower part 19 of the chamber, which has a 
closed bottom and a series of outlet openings 20 equally 
spaced around its periphery for ash-discharge, these 
outlets being closed normally by doors. The ashes rest 
below the rim of the hopper at their angle of repose, 











(544,487 


the construction being such that they reach to about | 
the circumference of the closed bottom of the chamber. | 
The butterfly valves 17 are controlled from the outside 
of the producer by hand levers, and in the operation of | 
the producer the air introduced under pressure from the | 
air main 10 to the annular space 14 through these valves 
finds its way into the fire zone solely through the cone 13 
formed by the angle of repose of the ashes, so that there 
is a large area of entry for the air all round the outside 
of the bottom of the shell. Nevertheless, by the use of 
the segmental divisions of the space 14 it 


is possible 


|} to control the amount of air, passed to different parts | 


close to that actually obtained in the experimental | 


plant (compare column 14 with column 15). The 
yasoline estimates are made by assuming a weight-per- 
cent. yield of 70 for conversion of the liquid-phase oil 
to gasoline. The gasoline yield tends to decrease with 
decreasing rank of the coal. However, there seems to 
be a maximum yield for coals containing 6 per‘ cent. 
to & per cent. oxygen. 


;} area of air inlet under pressure which 


| round the circumference of the shell and thus to control 


the relative ratio of combustion at these parts. The | 


design, therefore. gives on the one hand aw extensive 


improves the 


| operation of the producer considerably, and on the other 


| hand a zonal control which is found to be effective for 


| 
overcoming the tendency of one part of the fire zone 
to creep up towards the top of the fuel bed owing to | 
too much air getting to that part and robbing the other | 


from the air-inlet region down to the level of dischare: 
should be so great as to offer sufficient 
escape of the air through the ash-outlet openings 20 t 
prevent interference with the gas production when tty 
doors are opened for removal of ashes. To aid th 


resistance tx 


resistance, water can be introduced at points aroun 
the circumference of the hopper by nozzles 2 
Provision can be made for steam to be led from th« 
water jacket to the inlet to the air main 10. ( Accept 
July 15, 1942.) 


spray 


MINING. 


546,411. Mine Winding Gear. British Ropes, Limited, 
of Doncaster, J. L. Kerry and H. Hitchen, of Doncaster. 
(5 Figs.) December 6, 1940. 
for communicating between the cage and pithead. Th 
winding-drum shaft carries a slip ring or rings 4, the 
brush contact on which is connected to an indicator 7 
The rope is taken over the head-wheel 10 and is secured 
to the 


The invention is a systen 


cage. It consists of circular-section wires laid 








_ 


tho, 


(46,411) 


about a hemp core through which pass two conductors 
The cappel 11, by which the rope is fixed to the cage, als« 
includes connectors which complete the circuit of the 
conductors to an accelerometer 13 and telephone inside 
the cage. The conductors are connected at the winding 
drum to the slip rings 4. (Accepted July 13. 1942.) 


MISCELLANEOUS. 


545,650. Centrifugal Sand-Blasting Machine. Tilgh- 
man’s Patent Sand Blast Company, Limited, of Broad- 
heath, and R. T. Ankers, of Broadheath. (9 Figs.) April 
4, 1941.—The invention is a method of securing the 
impeller blades in position. The side plates a and } of the 
impeller are slotted to receive the blades c. One side of 
each slot has a renewable strip d (Fig. 2) against which the 
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(646.650) 


blade is clamped by a conical headed screw Ah which 
engages a coned seating f in a rib e on the blade. The 
screw head comes within the impeller at the inactive side 
of the blade and so is not subjected to wear from the 
abrasive. The blades have ribs with conical seatings 
towards each end and the groove in the blade along which 
the abrasive is delivered is of uniform depth from end to 
end. The blades are therefore reversible in service. 


The surface of the groove along which the abrasive moves 
is smooth so that the rate of wear or erosion is reduced. 
( Accepted June 5, 1942.) 
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Rayleigh* and by Cook.t These treatments con- 


THEORY OF STRESS DUE | sider only jot mpm ane of the _— oe into 
TO. COLLAPSE OF VAPOUR | hasta’ In actual fore the collapse of a vapour 
BUBBLES IN A LIQUID. 


| bubble cannot take place suddenly because, for the 

| collapse to be maintained, it is essential that the 
By R. S. Smrver, Ph.D., F.Inst.P.* | latent heat should beabstracted. Moreover fora finite 
. | solution these treatments also require an arbitrary 
THE collapse of vapour bubbles formed in the | assumption regarding the final size of the bubble; 
hody of a liquid is a phenomenon of considerable | they lead to infinite pressures for complete collapse. 
importance in connection with cavitation erosion.| With the increasing attention given to cavitation 
‘his phenomenon, which is encountered with ship| erosion and its relation to fatigue of surfaces it 
propellers and in hydraulic apparatus, sometimes | becomes important to develop a more precise theory. 
ssumes serious proportions. There is now con-|In this note a method is developed by which the 
siderable agreement that this particular type of | bubble collapse is treated thermodynamically and 
ittack on metal surfaces is actually mechanical in | allowance is made for the necessary abstraction of 
origin and for a summary of the evidence in favour, | latent heat. The maximum possible pressure 
a recent paper by Beechingt may be referred to.| amplitudes are calculated. These more accurate 
Briefly the supposed mechanism is as follows.| values are much less than those given by the 
For some reason connected with the particular |dynamical theories of Beeching, Cook, and Lord 
hydraulic apparatus, the pressure in the liquid/ Rayleigh. They are, however, in excess of the 
falls below the pressure corresponding to saturation | values given by Haller and would appear to be quite 
at the liquid temperature. This may occur, for | sufficient to cause deformation of a metal surface. 
example, in the wake of propeller blades, or in| Thermodynamic Theory of Bubble Collapse.—The 
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centrifugal pump entrance passages. With the| cause of any compression which exists must rest 
reduction of pressure some evaporation of liquid in the change of energy of the bubble between the 
occurs and small cavities of vapour are formed.| vapour and liquid states. We can suppose that 
Subsequently the pressure rises, and as a result the | whatever energy is available is given as compression 
cavities collapse. It is contended that the erosive | energy to the fluid. Now it is clear that the value 
action is caused by liquid compression waves | of the pressure will depend upon the quantity of 
initiated by the collapse of these cavities. There | fluid to which the available energy is communicated. 
has been a certain amount of doubt whether the| The minimum quantity to which the energy can 


-S -6 r} 
in Feet -encoexernc” 


4 
with r, 


stresses set up by the collapse could in fact be | be communicated is to the liquid formed from the | 


sufficiently great to cause the observed damage. | bubble itself. Hence the maximum compression 
Beeching states that several investigators have | pressure reached can be calculated by considering 
arrived at the conclusion that the pressures pro- | the available energy as applied to the liquid formed 
duced by the impacts are not sufficient to cause | by the condensation of the bubble. The problem, 
plastic deformation of most metals and quotes | therefore, becomes one of determining the energy 
extensive criticisms by Haller.t Beeching himself, | available from the collapse of the bubble. In con- 
however, considers that the impacts are quite | densing, the latent heat given out will, in the first 
sufficient, and in the subsequent discussion of his | place, raise the temperature of the condensed layer 
paper he gives a derivation of the amplitude of the | and its immediate neighbourhood. If all the latent 
pressure waves in support of his contention. | heat were given to the condensed layer the rise in 

Except for the inclusion of surface tension, his | temperature would be considerable, up to 970 deg. 
treatment is precisely similar to that given by Lord| F., which is impossibly high. The increase of 
| temperature above the average temperature of the 
| fluid will result, however, in the conduction of the 











* Research Department, Messrs. G. and J. Weir, | 
Limited, Glasgow. faz away from the layer. 
+ “ Resistance to Cavitation Erosion,’’ Discussion, | — 


Trans. Inst. Engineers and Shipbuilders in Scotland, vol.| * Phil. Mag., 1917, vol. 34, page 94. 
85, page 273, April, 1942. ¢t Sir Chas. Parsons and Mr. 8. 8. Cook. Trans. of 

t S. L. Kerr, Trans. 4.S.M.E., vol. 59, page 373 (1937), Inst. of Naval Architects, vol. 61, page 223, Appendix II 
and Beeching, loc. cit., page 219, March, 1942. ' (1919). ‘ 
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ithe resultant temperature were higher than the 
saturation temperature for the hydrostatic pressure 
| around the bubble, the collapse of the bubble would 
| be stopped because of the excess vapour pressure. 
| (We neglect here the effect of surface tension which 
| will be included in the mathematical formulation 
| later.) 

Let the external hydrostatic pressure be p, and 
|at any instant during the collapse of the bubble 
|let the vapour pressure be p. Then work is done 
by the pressure difference p, — p through the volume 
|4ar*dr. Also the change in surface area allows 
|energy to be released, adding to the increment of 
| work. Hence the increment of work available is 


dW = 8arSdr+4ar*dr(pe — p) 
dW =(8ar8S+4ar*(pe — p)} dr. 





(1) 


To the value of p some surface temperature T 
will correspond, T being the saturation temperature 
at pressure p. The rate of thermal conduction 
away from unit area of the surface will be propor- 
tional to the difference between the temperature T 
and the surrounding temperature T,. We may, 
therefore, write the rate of heat conduction away 
from unit area of the surface as m (T — T,), and 
lwo can use the Clapeyron substitution to express 
this in terms of the difference between p and p, 
where p, is the saturation pressure corresponding 
to T,. We find the rate of heat conduction equal to 


mV,T> (P— py) 4ar*. 


It can be assumed that the rate of condensation. 
is proportional to the rate of thermal conduction 
away from the surface and hence the elementary 
change dr is proportional to T — T,, and there- 
fore, by the Clapeyron substitution, proportional to 
PP — Po. We can now consider the value of dr as 
|a function of p — pp». In the expression for dW 
and by differentiation obtain the condition for dW 
to be a maximum. ' 

Writing dr =n(p — p,)dt where dt is an ele- 
m VET, 

2 





| ment of time, and » = . we can substitute 


| in equation (1) and obtain 
| dW =([8arS+4+4ar?(pe— p)in(p—p)dt (2) 

| Differentiation with respect to p indicates a 
| maximum rate of work when 

+pe 8 

p= 


r 


(3) 


| If therefore we assume that throughout the collapse 
of the bubbles the thermal balance is such that the 
internal vapour pressure is maintained in satis- 
faction of equation (3), we shall obtain W,, the 
maximum work possible from the system. Sub- 
stitution from equation (3) into equation (1) gives 


dW = 4arSdr + 2 mr* (pe — po) ar. 


Integration between the limits r, and r,, where 
r, is the original and r, the final bubble radius, gives 





| 2 

|} W=2e9S8(R— r+ > (pe — po) (ro — 1%)- 

| When the bubble is all condensed its volume is 
lV. 


of its original value, where V,, and V, are the 


specific volumes of liquid and vapour respectively. 


An=a(g)- 


If also we denote by P the excess of the applied 
pressure pe above the average saturation valte pp, 


Pe — Po =P, 





It is evident that, if | energy of compression. 


we have 
] 
Vs 


(4) 


26 Vw\8] , 247 P 
2 = 2ar8[1 -(¥) ]+ tet — 


| It is now supposed that the whole of this energy 
| is given to the volume of liquid ; 7 e? as potential 


Hence the pressure ob- 


y - 


tained is given by 
Pn = [ 


6kW 


4ar} 


(5) 





| where k is the bulk modulus of the liquid. Substi- 
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tuting for W in equation (5) we obtain finally 


mo (FEL! 


which can be written 


‘yh 7 38 4 
rm =_ /ePvel 143 [1 (¥)"] * 6) 
Vee Pry V; 
Pressure Produced at a Solid Surface by a Single 
Bubble.—It is known from the general theory of 


the propagation of spherical pressure waves in a 
liquid, that the amplitude must vary inversely 





as the distance from the source, i.e., the amplitude | 


at a distance r is of the form p The value of 


the constant a is the quantity which requires to be 
found in such problems. This can be done in the 
present case from equation (6) above, for we have 
P = Pp, atr=—r,. 


@ = Pmt; = Pmlo Ss 
a 


Substituting from equation (6) we have 


va na/ee (Bp (re [1 -()'])! 
(7) 


It is clear from the equation that the lowest | 
value of a for initial radii so large that the surface 


tension term is small, is 


ra 
° ary To \/t P (;2)* 

For very small initial bubble size, however, = 

r 

0 


becomes large, and we have 


Greg V/ sins (¥)! [4 (¥)*} 
v. v, 
Now it is reasonable to assume that the nearest 
possible approach of a bubble centre to a solid 


surface will be of the same order of magnitude as its 
original radiusr,. Hence for the maximum pressure 


=NGINEERING. 
limit to which the pressure is allowed to fall. When 
| this is the case the depression below the saturation 
value is pp — p,, and, if this is not too great, the 
corresponding temperature drop may be obtained 
from Clapeyron’s equation 
V, 
At=T, [Po 
where as before V, is the specific volume of the 
| saturated vapour at temperature T,. 
| For the proportion of vapour per unit weight we 
have therefore approximately 


_C To Vs (Po — Pr) 
ra a ‘ 

| where C is specific heat of liquid. 

| Hence the total volume of the bubbles formed per 

| unit weight of fluid is 

=. Te Vi _ 

| qVs= = tt Pe — Pal ie 
If there are N bubbles per unit weight of fluid 

| we have therefore 

| 4 aN = Cle VE (Po — Pa) 


L! (11) 


| 
The number of bubbles per unit volume of fluid is 
: 
(1 QVwtdVs 
Considering only those touching the surface, we 


shall have over unit area of the solid, a number of 
bubbles 


2Nr, 


s | (l—q@Vet+qV* 


| since the width of the layer will be 27r,. But the 
| force exerted by one touching bubble can be taken 
aS Ps 7 r, assuming that, approximately, its pressure 
| is expended over its diametral projection. Hence 
the total force on unit area of the surface is 
2Nroperr? 
(dl — q) Vet+ qVs 
Substituting we obtain 


waves incident on a solid surface we may consider | : 3 CT, Vi(Pe — Pi) Ps - 
the bubbles which originally just touch the surface, | ’ 5 + (0s) 
and the pressure amplitude caused at the surface by | 2 ua gq) Ve+qV | 


their collapse will be 


a 
P= —. 
Ts 


For the effect of large bubbles we have 


J of Vi\t 
Ds (o> *) = .p{V«\8, 
I 0) V kt (\) | 


while for very small bubbles 
.(Ve\h 
3kS(—*), 

V"% \/ (<*) 


neglecting (¥)’ compared with unity. 


Ps (T> — 0) 


In general at a solid surface we have | 


apie ae : i 
: 38 
nna en(ay ( PaL- CYT} 
Vee e s 
ne ee 
Equation (8) is of fundamental importance in| 
cavitation erosion. It shows that the pressure 
pulse caused by the collapse of a single bubble | 
touching the surface is never less than 


WA kP (¥)* | 

Vue 
whatever the size of bubble and may become very 
much larger for very small bubbles. 

Effect of Number of Cavities.—So far we have not 
considered the effect of the lower pressure limit 
which in the first place causes the cavities to form. 
The subsequent collapse of a cavity will be governed 
by the conditions already examined, but the number 
of cavities which are present will be governed by the 
extent to which in the first place the pressure has 
been reduced below the saturation value. To the 
initial temperature T, there corresponds the satura- 
tion pressure p,. The essential condition for | 
cavitation to occur is p, < p>» where 7p, is the lower | 





X is the total stress incident per unit surface area 
| of the solid caused by all the bubbles which touch 
| unit surface area. It is therefore on the basis of X 
that estimations of cavitation erosion should be 
made. 

Equation (12) may also be expressed with the 
| Clapeyron substitution omitted as 


3 ¢ (Ty T,) Vs Ps 


2L [« q) Ve 4 aVe| 


where T, is the saturation temperature corresponding 
to the minimum pressure p,. 





(13) 


| Again neglecting Vw compared with V; and 


substituting for q we find 
X = 1 3 ps é 4 . (14) 

2[1 | pe ee L Vw . 

G(T, —T) V, 
Discussion.—The final equations derived from 
the theory are equations (8) and (14). Formally 
they are quite simple, but owing to the number of 
variables involved it is difficult to represent them 


|in the form of graphs or charts for reference pur- 


poses. Considering first equation (14), apart from 
any variation in p,, the value of the denominator 
is not only a function of the initial temperature but 
also of the lower pressure limit. If the pressure is 
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consider only circumstances in which the lower 
limit of pressure reduction is very far below satura- 
tion so that a large number of cavities are formed ; 
i.e., we consider the worst possible conditions for 


any value of p, to be given by the limit X = % 


We have now to consider whether it is possi!,le 
to show graphically in a convenient form the 
significance of equation (8) for p,. We have th 
independent variables present. The maxim 
applied pressure p,, the saturation pressure , 
corresponding to T,, and the initial bubble size 
Of these variables p, alone determines V,, V,, a: 
S; but P is defined in terms both of p, and p, 
being p, — Po. If, however, we choose to co 
sider a number of cases in which p, — po, i.e., t) 
increase of pressure above saturation, is a state 
proportion of po, the function becomes dependen: 
| only on p, and on ro. We could, therefore, under 
these conditions, make a set of graphs of the stress 
against r, for various values of py. In Fig. 1, pag: 
501, we have shown, for example, a set of graphs fo: 
each of which it is supposed that the saturation 
pressure has been increased by 100 per cent. to 
reach po, 1.€., a saturation pressure of | lb. per 
square inch, has been increased to a maximum ap 
plied pressure of 2 lb. per square inch, while a 
| saturation pressure of 100 lb. per square inch, has 
| been increased to a maximum of 200 lb. per square 
| inch. 
| While these graphs are of interest it may be of 
| most value, particularly in connection with applica 
| tion to propellers, if we consider water at a normal 
[open air temperature, say 60 deg. F., for which 
the saturation pressure is 0-256 lb. per square inch. 
| We shall assume that the pressure is first reduced 





|cavities is formed and then returns to normal 
|atmospheric pressure of 14-7 Ib. per square inch, 
| so that for this case the value of p, — p, is 14-444 lb. 
per square inch. A graph of p, for this condition 
is shown in Fig. 2, page 501, stresses being plotted 
| against bubble radius. The maximum possible X is 
| readily obtained by multiplying values from the 
graph by 1-5. 

The values shown in Figs. 1 and 2 are worth 
| further discussion. It will be seen that the influ- 
ence of surface tension does not become appreciable 
until the bubble radius is smaller than about 10 * ft. 
For larger bubbles it can therefore be taken that 
the stress is at the asymptotic value given by 


| na / ae (Te) 


| Now in practice it is known that without special 
| precautions water boils with a very low degree of 
| superheat, of the order of less than 1 deg. F. Under 
| such conditions the average size of bubble must be 
| of the order 1 mm. diameter, i.e., the radius is of 
| the order 10° ft. Hence it would appear that in 
practice the average size of bubbles which form in 
ordinary water will be larger than 10~* ft. radius 
| and so the value of p, should not exceed the limit 
value shown in Fig. 2, i.e., 6-1 tons per square inch. 
| The value of the maximum stress corresponding to 
| this is 9-1 tons per square inch. We see therefore 
that we are calculating a limit stress of an order 
much less than that calculated by Beeching (loc. cit.) 
His values are somewhat indeterminate because 
| they are based on some assumed final radius, but 
| they are about 100 tons per square inch. On the 
other hand the figure 9 tons per square inch is 
about five times as much as values given by Haller 
in his criticisms quoted by Beeching. More im- 
portant, the stress calculated above is of the correct 
order for the fatigue strength of cast metals. It 








is also necessary to emphasise that the figure of 


| far below this value so that a large number of 





|not reduced below the saturation value we have | 9 tons per square inch, represents the minimum stress 
|T, = T, and X becomes formally zero irrespective | incurred when a number of cavities is formed no 


of the calculated value of p,. This is just as it| matter what the size of bubble. If smaller bubbles 
should be, since unless the pressure is reduced below | are present they will give rise to stresses larger than 
the saturation value no cavities will be present.| this. A more advanced treatment of the theory 
When the pressure is reduced very far below the} would require to investigate the possible distribu- 
saturation value we may assume that T, — T, | tion of bubble size. 
becomes very great and tends to infinity. Under| I wish to acknowledge my indebtedness to the 
these conditions X tends to a maximum value Spe. | directors of Mesere. G. and J. Weir, Limited, for 
2 | permission to publish this article, which forms part 
It will therefore serve to simplify our representation | of investigations carried out in their Research 
of the significance of the derived equations if we | Department. 
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CORROSION OF BOILER TUBES.* 
By T, Henry Turner, M.Sc. 
(Concluded from page 465.) 

GENERAL corrosion in boiler tubes causes little trouble 
and is associated with long trouble-free service life. 
Pitting and necking are the causes of premature failures. 
It is important to differentiate between the life of a 
tube which loses iron by corrosion uniformly spread 
over the surface and a similar tube which loses the 
same weight of iron concentrated in a few pits or 
grooves. With any given corrosive conditions in the 
boiler water and dissolved gases, the life of the tube will 
obviously depend on how uniformly the corrosion is 
spread over the tube. Mill scale, which in practice is 
always broken in places, has the effect of concentrating 
the corrosion at these gaps in the scale. Pickling or 
sand-blasting all boiler tubes before they are put into 
the boiler is therefore essential if pitting is to be 
avoided. With modern tubes, it might almost be 
guaranteed that pitting will not occur in an abnormally 
short time if the tube be freed from mill scale before it 
is put into the boiler. If some slight change is made 
in the water supply by an abnormal rainfall, the con- 
struction of other boreholes, or the commencement of 





partial softening by the supplier, etc., pitting may | 


occur if the mill scale has been left on the tubes. 

Steel stays and boiler tubes suffer by grooving or 
necking, an abnormal—and sometimes dangerous—loss 
of section near to the copper firebox plate into which 
they are fitted. To a lesser degree, this also happens 
at the smoke-box end where the steel tube is expanded 
into a steel tube plate. The flow of water in the boiler 
is certainly one feature causing this trouble, as necking 
is sometimes more marked in some areas of the boiler 
and on some aspects of the tube circumference than on 
others. The upward flow of water-entrained scale 
particles and gas bubbles is at a maximum here and is 
impeded by the tubes. Water therefore impinges 
on either side of the tubes below their centre line, 
and the worst necking is often found at those two 
places. In other cases, the necking appears to be 
almost uniformly deep all round the tube. The scale 
cracks off by the differential expansion and contraction 
due to heating and cooling. The stresses set up are | 
greater where the tube makes contact with the end | 
plates than elsewhere. The cold work of expanding | 
the tube or threading the stay leaves a bare open- | 
grained patch of steel free from oxide scale and possibly | 
with many small cracks in its surface. All these | 
reasons help to explain the occurrence of necking, but | 
necking is not universal in its occurrence and is asso- | 
ciated with bad waters used as feed, and in particular | 
with those containing magnesium salts. Such waters | 
also cause leaking where the tube is expanded into the | 
firebox tube plate. 

In locomotive-type boiler tubes, where the oxide | 


| 
| 
| 





| 

pickling or shot-blasting before the tubes were fitted 
in the boiler. Locomotive boilers were therefore put 
in service some years ago, experimentally, with a variety 
of tubes to test the effect of shot-blasting and a small 
deliberate addition of copper. The best service was 
given by tubes with this copper addition and a shot- 
blasted surface. 

Caustic embrittlement does not normally occur in 
tubes. It must be borne in mind as a specialised form 
of corrosion affecting the plates of boilers at riveted 
seams, for any water treatment intended to save tubes 
will be liable to affect the plates for good or ill. 

Since the invention of this term “‘ caustic embrittle- 
ment,” boiler engineers have been worried by what 
appears to be a mysterious influence. A whole litera- 
ture on the subject is to be found in the corrosion 
bibliography which Dr. W. H. J. Vernon maintains at 
the Chemical Research Laboratory, Teddington, 
indexed under the title ‘‘ Intercrystalline Corrosion.” 
Dr. C. H. Desch, F.R.S.,* concluded that the explana- 
tion of caustic cracking originally offered by Parr and 
Straub has proved to be in the main correct. Recent 
American work again throws the emphasis on the 
quality of the riveting. 

Study of boiler embrittlement is being contained at 
the United States Bureau of Mines, under W. C. 
| Schroeder. It is now stated that higher sulphate con- 

tents in boiler waters interfere with, but that sodium 
| nitrate aids, the inhibiting action of organic com- 
| pounds. The embrittlement detector is being widely 
used and is still believed to be a real help in these 
studies.¢ It may be helpful to attempt to classify, 
in Table IV, page 504, the cracking of metals under the 
influence of corrosion. 

Prevention of Corrosion.—The author believes that 
whatever the true theoretical explanations of the 
various types of cracks, many, if not all, could be 
avoided if engineers would round off sharp edges and 
leave the surface of the metal in a state of compression. 
Cracks grow when opened out in tension. If the surface 
of the steel is put into a state of compression by, for 
example, heavy shot-blasting, the fatigue strength of the 
surface is increased, pores are closed up, and sharp 
edges are rounded off. If boiler plates, after bending 
and drilling, were heavily shot-blasted, especially 
round drilled holes, very little would be heard about 
caustic or other cracking. It thus appears that a good 
case can be made out both for the light shot-blasting 
of tubes and for the heavy shot-blasting of the inside 
of a boiler shell, particularly near holes, before riveting 
up. The general rule seems to be that, to prevent 
corrosion, the water must be made such that it deposits 
no scale, is definitely alkaline, and contains as little 
oxygen as possible. Waters made sufficiently alkaline 
to be non-scaling are normally non-corrosive. 

In Stephenson’s type of locomotive boiler certainly, | 
and in many other types of boiler probably, corrosion | 





scale is damaged by handling, pits sometimes occur. | occurs and tubes fail through adverse water conditions 
Most stacks of new tubes show the steel of the tube| much more often than through defects in the steel. 
to be already corroding in the atmosphere before the | Locomotive boilers normally use 100-per cent. raw 
tube is fitted in the boiler. When tubes are straightened | water and no distillate ; they are controlled by different 
or bent, Liiders lines form in the oxide scale, and at | crews from day to day. Stopping, starting, and hill 
these lines corrosion occurs. Where two such lines | climbing make widely varying demands on the steaming 
cross, a pit often starts. Naturally soft waters have | capacities of such boilers from minute to minute. 
ruined boilers by initiating pitting which penetrated | Marine boilers use mainly distillate, with but little 
through the tubes in a few weeks. This soft-water | fresh-water make-up, and are normally under the con- 
pitting occurred at breaks in the oxide scale, and the | trol of the same skilled engineer. A steady output of 
holes produced were almost parallel-sided, like minute | steam is often maintained for long periods without 
drilled holes. The pitting observed in tubes working| many sudden changes. Stationary boilers generally 
in hard feed waters has generally been more bowl-| have only one feed-water supply, but that may vary. 
shaped. In water-tube boilers, pitting occurs where | It ranges from the almost 100-per cent. distillate of 
a boiler paint is locally removed by excessive heat and | power houses to the almost 100-per cent. fresh-water 
turbulence. When sea-water contaminates the feed of | make-up where the boilers supply works or process steam. 
marine boilers, “* scab pitting” is often reported. This} A locomotive boiler shell outlives several sets of 
accelerated local corrosion occurs in the bore of water | tubes. In bad water districts tubes formerly had to be 
tubes adjacent to the fire. The scabs consist of a hard | changed at the running sheds between major repairs. 
oxide crust under which pitting has developed. Scab |The author’s experience has shown that so little repair 
pitting has been noted in marine boilers using distillate, | was needed to the boilers after some years of softened 
kept alkaline by the addition of lime water, and in| feed water that they were no longer removed from the 
boilers operating on untreated shore waters. Boiler | frames when the engines were returned to the works 
steel should be dissolved away in proportion to the | for general repairs. For that reason the emphasis in 
corrosivity of the feed water. Lack of uniformity in| the present paper is on tube corrosion rather than on 
this respect is due to inhibitors, which may be alkalies | general boiler corrosion. The cause of, and remedy 
in solution, organic materials in suspension, or solid | for, pitting and corrosion of locomotive boiler tubes 
matter on the surface of the steel. Mill scale, boiler| and sheets, with special reference to the status of 
paint, boiler scale or the deposit from “ liming” a feed | embrittlement investigation, has been the subject of a 
water—all of these, if they formed flawless complete | series of reports by R. E. Coughlan, Schroeder and 
coverings, would be corrosion inhibitors. They are, | others, who state that about 500 locomotive boilers 
however, virtually never flawless, so the corrosivity of are known to have suffered intercrystalline cracking in 
the feed is concentrated where such coverings are | service on American railroads. Similar trouble has not 


| late ; 


Almost all locomotive boilers are of the fire-tube 
type. Steel tubes have replaced copper tubes almost 
universally ; but the arsenical-copper firebox remains 
in the locomotives used in Great Britain. Feed water 
sometimes enters the boiler well below the surface 
and so evolves its gases where they may attack the 
steel. In better practice, it is admitted near the water- 
steam surface, into a trough, so that most of the gases 
flash off into the steam space. The latter method 
saves much corrosion and is to be advocated on that 
account. 

External softening of feed waters saves the prema- 
ture blocking up of preheaters, feed pipes, injectors, 
and troughs by baked-on sludge derived from the 
temporary hardness. It also removes part of the 
dissolved carbon dioxide by precipitation in lime-soda 
softeners as calcium carbonate. This process also 
appreciably reduces the amount of salts which actually 
enter the boiler and so helps to reduce corrosion, scale, 
and priming. The use of the base-exchange process of 
softening causes much corrosion unless it is carefully 
controlled and coupled with additions of caustic soda 
and tannin. Filling up with raw water after washing 
out the boiler or changing the water promotes corrosion 
and priming. 

Locomotive boilers are outstanding in the amount 
of water which they evaporate; 11-5 lb. to 12-5 lb. 
of water is evaporated hourly per square foot of 
surface exposed to water and, or alternatively to, 
steam, in the boiler. This is more than twice the 
amount of water evaporated by some Lancashire boilers, 
and even by water-tube types. Moreover, the propor- 
tion of steam-wet area to the total steam-wet and water- 
wet areas is very small—4-0 per cent. to 4-7 per cent., 
as - naa with 16-8 per cent. for a typical Lancashire 
boiler. 

Naturally soft waters are often acid. Such waters 
require the addition, in proportion to the number of 
gallons evaporated, of alkali and, if possible, an 
organic inhibitor, such as soda ash and tannin. To 
minimise sludge, external softeners are advocated 
wherever the hardness exceeds about 5 deg. on the 
Clarke scale. During recent years, water softeners 
have greatly reduced the wastage of tubes in certain 
L.N.E.R. boilers. Abnormal corrosion of steel tubes 
and firebox copper has been associated with unusually 
high amounts of dissolved salts in some cases, and it 
is clear that locomotive engineers often do not blow 
down and change the water as much as is desirable. 
Control by chemical tests is the wisest method of 
keeping the salt concentration at a safe low figure. In 
present practice, this figure seems to be between 150 
grains and 220 grains per gallon of dissolved salts, but 
the ratio of alkali to total salts is important. The 
American Railroad Engineers’ Association recommend 
a proportion of caustic soda of 10 per cent., or caustic 
soda plus sodium carbonate of 15 per cent. to 20 per 
cent., of the total dissolved solids; and this seems to 
be good advice. 

Water-tube boilers and fire-tube boilers are both 
used on board ship, but, from the point of view of 
increasing the life of the boiler tubes, they are best 
classified under the following groups according to their 
type of feed water. Marine boilers are mainly fed with 
condensate. The small make-up may be classified 
into :—(1) Sea-water, untreated ; (2) sea-water distil- 
(3) “fresh”’ water, untreated; (4) “fresh ” 
water which has been softened on board; and (5) 
“ fresh ” water distillate. 

Method of Treatment.—({1) No satisfactory method 
has yet been developed for the chemical treatment of 
raw sea-water. (2) and (5) This feed water make-up 
is practically pure distilled water. The small amount 
of contamination should be dealt with by a mixture of 
suitable chemicals added to the feed water. Liming 
leaves an incomplete coating on the surfaces which 
does not prevent pitting, but does aid overheating of 
the steel. Soda ash and tannin mixtures are 
successfully in many low-pressure stati y boil 
having a fairly high percentage of make-up; their 
use aboard ship is much more rare. ash must, 
therefore, be supplemented by sodium phosphate, and 





starch replaces tannin, as the latter is not always 
suitable where the ingress of oil cannot be prevented. 
Starch helps to eliminate oil; so disodium phosphate, 
sodium carbonate, and starch mixture is to be recom- 
mended. This mixture was developed as B.P. No. 
451,929 from the well-known “ U.S. Navy Boiler Com- 
pound 1933.” 
wider use for marine boilers. 
water used as make-up is relatively small. In many 


It has given results which justify its 
(3) The amount of fresh 


incomplete. 

The oxide bloom on new tubes, being in many places 
a barrier to the action of the corrosive water on the 
steel, results in the concentration of corrosion at the 
breaks in the scale. These observations led the author | 
to suggest that tubes would be more free from pitting | 





been reported in this country. The most recent 
American work suggests that the chemical aspect of 
the subject has been over-emphasised and that British 
engineers may, in some measure, attribute their relative 
immunity to better riveting. 


cases the normal mixture mentioned above, B.P. No. 
451,929 is satisfactory, but where the temporary 
hardness forms a relatively high proportion of the 
total hardness, the sodium carbonate might require 
variation. Any such variation should be made accord- 
ing to the results of tests of the boiler water carried 











and necking if the oxide scale were always removed by | * Jl. Iron and Steel Inst., vol. 143, page 93P (1941), | 
— ** Intercrystalline Cracking in Boiler Plates.” 





* Paper read before the Institution of Mechanical 
Engineers, on Friday, November 20, 1942. 


Abridged. Bulletin No. 427. 





out to methods available in text-books on boiler water 
+ Am. Railway Eng. Assoc., vol. 43, page 82 (1941), | treatment. Such tests are not beyond the capabilities 
of engineering staffs aboard ship. (4) In general, the 
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treatment for this group would be the same as for (3), 
but allowance would have to be made for the alkalinity 
present in the softened water. Routine tests on the 
boiler water samples would readily facilitate the 
necessary adjustments of the dosages. 

For the treatment of feed water for marine boilers, 
the only chemicals really necessary are sodium car- 
bonate, sodium phosphate, and starch. Sodium 
carbonate hydrolyses, in a steam boiler, partly to 
caustic soda. This mixture, therefore, provides for 
complete precipitation of the calcium as phosphate 
and magnesium as hydroxide in the boiler. The treat- 
ment is carried out to a sufficiently excessive extent 
to erisure the presence in the boiler of enough sodium 
carbonate, sodium hydroxide, ‘and sodium phosphate 
to prevent corrosion, provided that the water is free 
from oxygen. In the majority of marine installations, 
the feed water is practically de-aerated; but in the 
absence of effective de-aeration, it may be necessary 


ENGINEERING. 


The steel and cast-iron boilers widely used for pro- 
ducing hot water at atmospheric pressure sometimes 
corrode rapidly, as does the piping to which they are 
connected. With hard waters, scale forms in any such 
boiler and the metal overheats if there is a constant 
large draw-off and make-up. With naturally soft 
waters, corrosion occurs under the same conditions. 
Calorifiers should be used in either case, and the water 
could be treated with soda ash and tannin if desired. 
Base-exchange softened waters will still corrode the 
hot-water pipes from the calorifier ; but that is usually 
cured by by-passing unsoftened water to give a hard- 
water mixture in the supply services, the hardness 
being 5 gr. to 8 gr. per gallon. The way in which 
carbon dioxide and oxygen dissolve in condensate, and 
the investigation of practical means for keeping water 
free from these corrosive gases, has been the subject 
of a special study by a committee of the American 
Society of Heating and Ventilating Engineers. 








of boiler trouble, especially where dock or canal waters 
are used as cooling waters. Treatment should be 
similar to that recommended for marine boilers (groups 
(2) and (5) above). 

The authorities in charge of the high-pressure boilers 
used in the best run modern power houses employ 
chemists and maintain the closest control of boiler 
water conditions. High-pressure boilers require a feed 
water of very high purity. Its adherence to that stan 
dard must be controlled with the minutest care through 
out the whole working life of the boiler. The following 
standard of purity is said* to have proved satisfactory 
and not difficult to attain in a well-designed closed-fee« 
system :—Oxygen not exceeding 0-01 millilitre per litr: 
of water (compare this with 6-6 millilitres of oxygen per 
litre, for most natural waters). Electrical conductivity 
not due to ammonia, not exceeding | microhm per 
em. cube at 20 deg. C. Hydrogen ion (pH) valw 
in the absence of ammonia, slightly alkaline, * e.¢ 


| 


TABLE IV. CRACKING OF METALS UNDER THE INFLUENCE OF CORROSION. 


Type of _— Surrounding 
Cracks. Atmosphere 
Fetigue Externally applied Fatigue failures are 
Creeping Sometimes aided by much accelerated b 
Thumbnail residual internal moisture, acids, 5O 
Slow-growing stresses Repeated sea-water, and other 
external tensile corrosive influences 
stress normally the This mixture of 


mechanical stresses 


major cause 
and chemical actio 


is now called “ cor- 


rosion fatigue."’ 


Tempera- Ties —— 
tures - 


To Naked 


Atmospheric Occurs after numerous | Smooth shell 
y repetitions of stress like curved 


Higher stress, fewer related to 


Appearance 
To Prevent 
These Cracks. 


Eye Under Microscope 

or wave- Cracks progress within Shot-blast the surface 

markings the grains, i... trans- leave it In a state 
apgiied or intra-crystalline com pression Avoid 


repetitions 


sO 


. moisture 


rhe more 
, or other 


corrosive influence, the 


stresses and desigt of 
article, ¢.¢., at right- 
angles to stress axis 
A thin hair-like crack is 


sharp corners at rivet 
holes, etc., and all other 
stress concentrations 


fewer the repetitions 
n before failure seen before 
Smooth 
sometimes b 
incrusted 


surface is 


Paint or otherwise pr 

fracture | tect the surface fro: 

corrosion. Zine, cad- 
mium, and aluminin 
coatings are good. 


right and 





Crazy Thermal stresses due | Water and steam sup- | Above normal After service with irregu- | A “crazing” of cracks | Transcrystalline | Make water to flow 
cracking to repeated over- plied irregularly to boiler tem- lar circulation. | linked to one another | | through tubes regular!, 
| heating and cooling. | fire side of tube peratures and filled with oxide 
bores. 

Season Internal stresses left in | Ammonia and mercury Atmospheric Occurs after a_ time | Crystalline, jagged or | Cracks skirt the grains. | Anneal at low tempera 
j brass by spinning or | salts accelerate sea- without externally ap- saw-toothed Intercrystalline ap- ture to remove internal 
preasing ; cold work- son cracking of brass plied stress. If much pearance, i.¢., following stresses. See also “ Mer 
ing is the normal Internal stress and ammonia present, fai- the grain boundaries eury Cracking Test 
cause, but effect can chemical action to- lure soon occurs Procedure, and Cor 
be reproduced by gether cause season trol,” by H. Rosentha 

externally stressed cracks. and A. I Jamies 
metal in contact with Proce. Am. Soe. for Test- 
certain chemicals ing Materials, vol. 41 

| | (1041), for details 
standardised mercurous 

nitrate solution test 
Caustic External stresses, also | In boiler seams where At the elevated | Appears after a period of | Crystalline, jagged or | Cracks are intercrystal- | Weld and anneal instead 
Caustic the internal stresses salts concentrate due temperatures service, giving a first saw-toothed. A fissure line, keeping mainly to of rivet. Avoid stress 
embrittle- due to riveting. Pro- to slight leaks, and in of boilers and warning as a steam or wide crack, surface | grain boundaries concentrations Use 
ment gressive cracking in chemical evaporation concentrating | leak at the seam black with magnetic phosphates instead of 
high! y stressed zones pans. Caustic soda pans oxide sodium carbonate. Lig- 
and sodium nitrate Atmospheric Cracks in riveted joints | nin, quebracho, cutch 


aid cracking 


In bar as rolled, un- | In steel used as anod 


occur first between the 
plates, i.c. out of sight 


e Cracks not at fi 


and tannin act as inhi- 

bitors. High sulphat« 

hinders, but nitrate 

helps, action of these 
| inhibitors 


rst shown | Cracks in anode are also | Caulk boiler internally 


stressed in solutions of potas- on outside by magnetic | intercrystalline Shot-blast before rivet- 
sium nitrate No or other detector as In ing 
cracks when occur- case of welds. 
ring 9s cathode t 
Hydrogen Marked reduction ir Atmospheric Effect soon passes off with | Blisters may be shown in Use inhibitors in the acid 


ductility and tough- 
embrittle- ness. Occurs in all 
ment carbon steels, but 

more pronoun ed in 
|  cold-worked steels 


Hydrogen 


| Unstressed pickled | In air 
steel may crack when 

| cold-worked 

' 

Cold-worked steel may In acid 


erack in 
bath 


pickling 


' 


Note The transverse parallel cracks noted on the outside 
defects due to the method of manufacture and not especially to ex 


to use either sodium sulphite or tannin, if oil is absent. | 
All the above-mentioned chemicals are expected to be 

in reasonable supply, especially for priority purposes. 

As the whole functioning of the ship depends upon the 

correct treatment of the boiler water, it would seem 

reasonable for the authorities concerned to send all 

marine boiler engineers to brief specialised courses of 

instruction in boiler water control. 

The most recent American bulletin on caustic 
embrittlement does not substantially support the belief 
that sodium sulphate prevents caustic embrittlement. 
The belief that tannin and other materials act as 
inhibitors is also not backed with much long-time 
experience. No case of embrittlement has been 
recorded from over 500 vessels in the U.S. Navy, 
having from one to sixteen boilers, in which the 
alkalinity was held between approximately 40 and 300 
parts per million. The present trend of thought seems 
to blame caustic embrittlement on the inferior riveting 
of seams and bad tube-fitting practice permitting leaks 
by strained steel. In the case of seams the leaks, 


fortunately, often give timely warning of the develop- 
ment of caustic cracking. 


material of 
sections 


ageing for a few days or 
boiling in water for a 
few minutes. In hard- 
drawn steels, perma- 
nent damage may re- 
sult 
No reason to 

think that hy- 

drogen causes 

boiler crack- 

ing. 


or soak in boiling water 
after pickling Avoid 
over-pickling 


thinner 


Superim poses cathodic 
pickling on straight- 
forward chemical pick- 
ling in sulphuric or 
hydrochloric acids. 











of water tubes and on the inside of superheater tubes are not included as they appear to be due to thermal stresses accentuating 


rrosion. 


A considerable experience of vertical, locomotive, 
and Lancashire type stationary boilers has shown that 
many are working without any boiler-water condi- 
tioning treatment. Scale thus accumulates, and 
periodical descaling causes the boiler to be out of 
service for several days each year. Serious corrosion 
has been noted in several districts where impure river 
waters or naturally very soft moorland waters are usec 
as feed. Scale and corrosion troubles are both mini- 
mised by controlled additions of soda ash and tannin. 
Chemical control of the boiler water and proper adher- 
ence to blow-down schedules, however, are necessary. 

Water-tube boilers are given greater attention by 
the engineers in charge. In many cases their f 
water make-up is softened, and they normally work 
with a scale only as thick as an eggshell. Bulging of 
the tubes would occur with thicker deposits. The 
worst corrosion here seems to arise in the cast-iron 
feed-water heaters when complete de-aeration is not 
practised. The corrosion of the preheater saves the 


boiler tubes by using up some of the oxygen, and the | 


17-3 to 7-5 at 20 deg. C. The following recommen- 
| dations are based on experience with locomotive type 
boilers, but may have a wider application. 

(a) Steel.—Specify new tubes to have scale-free, 
| pickled, or shot-blasted surfaces and to contain 0-2 per 
| cent. to 0-5 per cent. of copper. New ends for second- 

hand tubes should be affixed by the flash-butt welding 
process, adding a piece of unused new tube with its 
| full normal thickness and unpitted surface. Stretching 
tubes is not recommended. Always place the new 
lends of second-hand tubes at the firebox end, i.e., 
| thickest part of the tube to the greatest heat. Shot- 
| blasting should be carried out on both inside and 
| outside surfaces of boiler shell and firebox, especially 
| where cracking is feared. 

| (b) Feed Waters.—Remember that permanent hard- 
|ness in waters causes much more damage to boilers 
than temporary hardness. Treat feed waters externally, 





* “ Water-Treatment in Large Power Stations,”’ by 


cast iron of the preheater is thus caused to act as an| G. W. Hewson, Jl. Soc. Chemical Industry, vol. 60, 
unofficial de-aerator. Leakage of condensers is a source page 764 (1941). 
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uniformly, and regularly, to give zero hardness if 
possible. Never use a water of known bad charac- 


teristics, such as most mine, canal, and dock waters, | 


if a good uniform bore or spring water can be obtained. 

(c) Method of Operation.—Add the feed near the 
surface of the water in the boiler, to allow escape of 
gases into the steam. If complete de-aeration is 
impossible, add tannin, or sodium sulphite. Fit a 
trough below the feed entrance pipe to aid the release 
of gases and to catch some of the sludge. Blow down 
as continuously as possible, to avoid periodical excess 
concentrations of corrosive salts. Automatic con- 
tinuous blow-down can easily be arranged to shut off 
when steam is not being used on locomotives. 

(d) Boiler Water Control.—Simplify and standardise 
boiler water control tests as much as possible, with the 
aid of representative boiler users, Messrs. I.C.L, 
Limited, and the British Standards Institution. Use 
water control tests as part of the normal routine for 
all boilers. Maintain zero hardness and a definite 
alkalinity in the boiler water, paying attention to the 
possibilities of caustic embrittlement. 


SueGestep OvTLINE FoR British STANDARD 
SPECIFICATION FOR BorLeR Water Tests. 
(1) Title.—** Boiler Water Tests.” 
(2) Contents. 
(3) Co-operating Organisations.—This should in- 
clude :— 
The Institution of Mechanical Engineers. 
The Institution of Civil Engineers. 
The Institution of Naval Architects. 
The Admiralty. 
Leading power-house boiler engineers. 
Railway companies. 
Boiler insurance companies. 
Lloyd’s Register of Shipping. 


The National Physical Laboratory. 
Department of Scientific and Industrial Research | O 


Water Pollution Research Laboratory. 

The Institution of Chemical Engineers. 

Imperial Chemical Industries, Limited, Allfloe, | 
Limited, and any other water-treatment special- | 
ists, or their representatives, through the appro- | 
priate trade association. 

(4) Foreword.—Boilers corrode, and tubes fail, 

through adverse water conditions far more frequently | 

than through defects in the steel. Boiler water condi- | 


tions are, moreover, capable of control. The purpose | i 


of this specification is to focus attention to these facts | 
and to help engineers to obtain the maximum life from | 
their boilers and boiler tubes. 

So many different units have been used by chemists 
when referring to water constituents that compari§$on 
is greatly impaired. “ Grains per gallon’ may refer 
either to English or to American gallons. “ Parts per 
100,000 ” or “ parts per million ” and molecular equiva- | 
lents are all in every-day use. The universal adoption | 
of “ parts per 100,000” has been suggested, but any 








action must wait on decisions by the British Standards | portions of the jig shown are somewhat different from 


Institution and on their being put into force by all the | 
members of the various chemical institutions. The | 
universal adoption of this common language when 


speaking of water constituents, and the adoption of | portions of the lugs forming the hinge are seen hatched | 


the standard tests outlined in this specification, should 
increase the safety of boiler operation over maximum | 
periods between overhauls. It should minimise the | 
wastage of steel tubes, plates, and other boiler com- | 
ponents, and reduce to a minimum both losses in 
efficiency and engine lubrication troubles caused by 
wet steam. It should also aid the interchange of 
practical experience in terms common to all engineers 
in charge of boilers. 

(5) Definitions.—The following facts regarding boiler 
water may have to be ascertained :— 
Suspended solids. 
Alkalinity. 
Sulphate ratio. 


Hardness, temporary. 
Hardness, permanent. 
Hardness, total. 


pH value. Oxygen content. 
Total dissolved solids. Oil content. 
Chlorides. 


These facts may be required for water as feed to the 
boiler ; and as samples taken from the boiler. 


(6) Apparatus and Chemicals Required for the Tests. 
(7) Methods of Carrying Out the Tests. 
(8) Application of the Tests to Routine Boiler Control. 


(a) Stationary boilers working at pressures not 
exceeding 200 lb. per square inch. 

(b) Stationary boilers working at pressures exceed- 
ing 200 lb. per square inch. 

(c) Locomotive boilers. 

(d) Marine boilers working at pressures not exceed- 
ing 200 lb. per square inch. 

(e) Marine boilers working at pressures exceeding 

200 Ib. per square inch. 








DRILLING JIG FOR SMALL FLAT 
PARTS. 


| THe quantity production of small drilled parts is 
|of particular importance at the present time and the 
only practicable way of producing them rapidly is to 
use some form of jig. The jig shown in Figs. | and 2, 
on this page, has been developed by Messrs. Speed 
| Tools, Limited, 10-16, Rathbone-street, Oxford-street, 
| London, W.1, to take parts up to 34 in. square and of 
| any thickness up to 1} in. The jig is constructed with 
| a base casting a supported on three points, and a top 
casting b, connected to the base by a hinge. Both 
castings have a projecting handle so that the whole 
superficially resembles a domestic cooking appliance 
known as a “ waffle iron.” Both the top and base 
castings are provided with mild-steel working faces c, 
secured to them by countersunk screws. The top face 








| drilled with 7 holes. The number and position of the 
| holes can, of course, be varied, both castings having 
| clearance for any arrangement within the prescribed 
limits of size; the mild-steel faces, being removable, 
are the determining factors. The base casting is raised 


Fig.1. 


NOTES ON NEW BOOKS. 


The Electrical Equipment of Automobiles. By Pro- 
ressorn 8. Parker Smitu, C.B.E., D.Sc. Fourth 
edition. London: Chapman and Hall, Limited. 
[Price 98. 6d: net.) 

THE modern motor vehicle includes a considerable 

amount of electrical apparatus, upon which much of 

the ease and comfort of driving depends, and the pro- 
duction of this apparatus has become a specialised 
branch of electrical engineering. The motor-car builder 
has merely to assemble them on the vehicle ; but the 
lay-out of the electrical equipment generally requires 
rather special skill, and garage operators and mech- 
anics both need to know the details of its construction. 
The author’s professional standing guarantees the 
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sufficiently high above the machine table to provide 
adequate run-through for the drill and to enable the 
swarf to be cleared away. 

The jig is shown in Fig. 1, in the closed or drilling 
position, a relatively thick piece of work being seen 
in place. It should be stated, however, that the pro- 
those actually employed, this method of representation 
having been adopted for clarity. For the same reason, 
the top casting is not shown in the plang Fig. 2, although 


to the left of the illustration. The lugs turn on a 
shaft which is integral with a pair of sleeves f threaded 
on studs screwed into the two back legs of the base. 
The sleeves are centred on the studs by nuts above 
and below, so that the height ot the axis of the hinge 
ean be adjusted to suit the thickness of the work ; 
otherwise, of course, the drill holes would not be truly 
vertical. The stops g, which are adjustable, assist in 
this levelling operation. The handles are given an 
upward curvature to enable the fingers to pass readily 
under that on the base. All three legs are provided 
with replaceable and adjustable mild-steel pads, to take 
up uneven wear and to level the jig on the table. We 
understand that Messrs. Speed Tools, Limited, are 
proceeding with a range of jigs of other sizes from that 
described above. It may be noted that the trade name 
of “ Speejig ” has been given to the tool. 





Export LiceNcEs.—The Board of Trade wish to 
remind exporters that export licences are not trans- 
ferable. If it is desired to transfer a licence, application 
must be made by the holder to the Export Licensing 
Department, Board of Trade, Inveresk House, 346, 
Strand, London, W.C.2. 





WOMEN EMPLOYEES AT RAILWAY Goops DEpot.—Out 
of a total staff of 1,600 at a large Southern Railway goods 
depot in the London area, 600 are women, the first of 
whom ‘was engaged in March, 1941. Three of them are 
working as drivers of electric cranes and many of the 
women are carrying out heavy work. 





accurate exposition of the scientific principles, and the 
book has been improved and enlarged in successive 


carries drill guide bushes d, while the bottom face is editions to keep abreast with current practice. In 
provided with locating pins e, disposed according to the | the present edition, this process has been applied 
contour of the part to be produced. The part is | particularly to the subjects of starting conditions in 
indicated by chain-dotted lines and, as will be seen, is | Petrol and heavy-oil engines, automatic voltage regula- 


tion, and ignition. To those who seek not merely a 
superficial knowledge, but an understanding of the 
principles on which the effects depend, the book can 
be recommended. 





| Practical Sheet Metal Work. By E. A. ATktys. Fifth 


edition. London: Sir Isaac Pitman and Sons, 

Limited. [Price 8s. 6d. net.] 
Tuts book is for the use of sheet-metal workers of all 
grades and of all who require a knowledge of the 
working-up of metals and the development of surfaces. 
It is based on a series of articles originally published in 
The English Mechanic and adapted to the use of stu- 
dents. The author was for many years on the teaching 
staff of the Liverpool Central Technical School and was 
an outstanding example of the all too rare combination 
of excellence in craftsmanship and in teaching. The 
book is written in a style peculiarly his own, as all 
readers who were privileged to obtain tuition from him 
will recognise. The treatment of the subject is primarily 
graphical and the largest, and perhaps the best, portion 
of the book is devoted to the development of the sur- 
faces of articles of the type most likely to be met with by 
the sheet-metal worker. The examples chosen, which 
range from simple T pieces to complex double-curvature 
forms, are treated with the greatest lucidity and with a 
singular freedom from pedantry. The two chapters 
devoted to plate work, as distinct from sheet-metal 
work, may be thought to be rather less adequate, but 
it must be remembered that, from the author’s point of 
view, the problems involved are largely those of geo- 
metry, since the method of developing a surface depends 
on its form and not on the material in which that 
form is to be embodied. Owing to the development 
of new methods of annealing, welding and testing, 
and the introduction of new materials and alloys, a 
certain amount of revision was necessary to bring this 
edition up to present-day standards, and this has been 
ably carried out by the author’s son, Mr. W. A. Atkins. 
The sections devoted to metals and alloys, their com- 
position and properties, and to the corrosion of metals, 
are clearly written and are illustrated by excellent 
micro-photographs. Besides describing and illustrating 
the usual hand tools of the sheet-metal trades, there are 
illustrations of a wide selection of machine tools of the 
type likely to be found in works not wholly engaged on 
mass production. There is an appendix giving a 
selection of specimen examination papers of the City 
and Guilds of London Institute and the Lancashire 
and Cheshire Institute. 


The Materials of Aircraft Construction. By F. T. Hix1, 
F.R.Ae.S8. Fifth edition. London: Sir Isaac Pitman 
and Sons, Limited. [Price 20s. net.] 

Since its first appearance, in 1933, this book has 

established itself as an authoritative work of reference, 

the value of which must be appreciated by designers 
as well as the students for whom it was primarily 
written, in spite of the fact that rigid control of sup- 
plies, and the exigencies of war requirements, do not 
leave the aircraft constructor so much latitude in 
selecting materials as he enjoyed in the pre-war years. 

The author is assistant professor in the Department ot 

Aeronautics at the Imperial College of Science and 

Technology, South Kensington, and, it is evident, has 

taken full advantage of his proximity to the Science 

Library, for the bibliographical references are unusually 

ample for a text-book ot this type ; indeed, it is rather 

doubtfvl whether the reader who is less fortunately 
situated would be able to consult some of the originals 
without a certain amount of difficulty, especially in 
some provincial centres. This, however, is a minor 

and largely hypothetical criticism of what is really a 

good fault in almost any book. The references have 

been brought well up to date, and the text, also, has 
been amplified to cover recent practice in the use of 
plastics and rubber substitutes. 











































































SPE VES! SG SLOT, 


L/L DR AWS ED.. » 


erty 


Gaudi ted 








506 ENGINEERING. 


DEC. 25, 1942. 

















HIGH-PRESSURE STOP AND 
BLOW-DOWN VALVES. 


As is well known, steam at high pressures and tem- 
peratures is liable to cause erosion of the dises and 
sets of screw-down stop valves unless suitable steps 
are taken in the design and construction of the valves 
to prevent this action. The valves shown in Figs. | 
and 2, on this page, illustrate two designs which are | 
sufficiently ingenious and unusual to justify deserip- | 
tion. The valves shown are examples of United States | 
practice and are manufactured by separate firms, who | 
also produce a number of other types. The valve | 
shown in Fig. 1 is a,serew-down stop valve with a| 
conical dise and seat and is made by Messrs. The | 
Edward Valve and Manufacturing Company, In- 
corporated, 1,350, West 145th-street, East Chicago, | 
Indiana. That shown in Fig. 2 is a sleeve-type screw- | 


HIGH-PRESSURE STOP AND BLOW-DOWN VALVES. 


~_ Fig. if: 
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down blow-down valve made by Messrs. Yarnall- | Y=; 
Waring Company, 108, Mermaid-avenue, Philadelphia, A Ks 
Pennsylvania. —A— 7 
-~ Seale | i= 
Referring to Fig. 1, it will be seen that the valve | BY — y j 
is of the “straight-through” type with screwed 4X4 => 
ends, but it can be obtained also with either plain | aN] c—F Z 
sockets for welding in the pipes or with flanges. It is —WY Ss 7 
YJ > 7 
made in a range of sizes between } in. and 2 in. bore, G4 SS pu 
and all sizes are suitable for pressures up to 1,500 Ib. YL s 
LY a 






per square inch and temperatures up to 950 deg. F. 
The body is made in two parts bolted together, this | 
construction giving easy access to the valve seat. 







ad K€ 
The upper part is formed with a gland and bridge. — : = WN 
In all sizes except the 2-in. valve, the body is of forged | i ? ¢ 


Yi 


carbon-molybdenum steel, and all the passages are | 


: SS \ 
machined from the solid. The 2-in. valve is of the = SV 
same material, but is cast instead of being forged. i, t---—- SS \ 
The valve disc is of an alloy steel, and both disc | AU A \\ 
and seat are faced with a heavy layer of Stellite. | AG I QItSssss ~~ 
The surfaces are ground and lapped, and the con- | vase Bi 
tact faces are relatively wide and steeply conical. — SS ae = 
Attachment of the dise to the spindle is by means 


} 
of a heat-treated stainless steel nut, and the design is THE BRITISH COAL UTILISATION 
such that the disc is self-seating. It is claimed that | RESEARCH ASSOCIATION.* 
the Stellite faces resist erosion and the dise contour We have reached the end of the first five years | A... 
and clearances prevent wear. The spindle is of | since the Association was established. During that |... : ‘ : - 

heat-treated stainless steel, and is ground. It is! time our budget has increased threefold, from 25,0004. | We estimated that, in 1913, when production stood at 
packed with brafded asbestos having a wire-inserted in 1938 to 75,0002. in the present year; a rate of | its peak figure of 287,000,000 tons, only 15 per cent: 
jacket with a plastic core. The gland is unusually | growth unprecedented among industrial research asso- | of the available energy was turned to useful account. 
deep and is closed at the bottom with an accurately- | ciations. Noteworthy though the rate of progress has | By 1938, this percentage had been doubled, so that 
fitted steel ring. The annular chamber below this riNg | been during the past five years, it is quite overshadowed with an output of only 230,000,000 tons of coal, the 
prolongs the life of the packing owing to its cooling| py our plans for the future. It is with the greatest | eneray derived from coal and turned to useful account 
effect. | satisfaction that I am able to announce on behalf of | had actually increased. This was manifested in the 


The gland is of drop-forged steel and has a con-| your Council that we have just completed arrange- | great expansion of industrial activity and the increased 
. standards of domestic heat supply. Great though these 


ventional oval flange with two adjusting bolts. The| ments for what is, I believe, the greatest: scheme of : | ; ’ ; wan 
bush in the bridge is of cast bronze screwed in and /| co-operative industrial research ever undertaken in | advances have been, they still leave us in the position 


locked, as shown. The handwheel is of malleable iron} this or any other country. Early this year, we laid that only 30 per cent. of the potential energy in coal 
: ; ; : is*being turned to useful account. This is, of course, 


with peripheral knobs to facilitate operation. The bolts | before the Department of Scientific and Industrial | . _ 
connecting the two parts of the body have nuts at each | Research proposals for expanding the Association to a broad average. In.some fields, the efficiency of 
end, and are all of the same length to ensure equal | operate on a scale which would make it the largest utilisation is much higher; in others, it is much lower. 
loading under high temperatures, but undue heating is | industrial research association in the country. The For example, in almost every application of coal for 
prevented by the fact that they are exposed for the | department responded by making an offer of a grant | pages nt leas than 10 per cent. of the potential energy 
greater part of their length and are therefore air cooled. | which will enable us, with Government assistance, to | is actually converted into tractive effort. Again, in 
The blow-down valve shown in Fig. 2 is designed for| attain an income of 200,000. a year for the next five | tee! manufacture, the coal used per ton of steel in 
pressures up to 600 lb. per square inch and is made in| years. The Central Committee of the Mining Associa- the fate age sae ig furnace only represents 
various sizes and with different arrangements of | tion of Great Britain has authorised acceptance of this an efficiency of 12 per cent. on the theoretical require- 
branches; it is often mounted in tandem. Here, | offer. This means that we are aiming over the next | ™¢Mts for melting and carbon reduction. : 
again, there is no cover as such, and the bridge performs | five years at a fund of no less than 1,000,0001. to be Raising the present — efficiency from 30 per 
the double function of putting a load on the gland and | used over that period for central research to develop cons. bigs = sno pa which aoe vf be well within the 
of carrying the heat-treated steel spindle, which, as | the better uses of coal. fhe en.0 + research, would pe worth something 
will be clear, is screwed into the cylindrical ported It has been rightly said that the coal industry bears | wae i aay & yout to the country. Any advance 
valve and has no axial movement. The load is taken|a greater burden of responsibility than any other he —— ular im the efficiency of coal utilisation can 
by ball bearings in the bridge. Both bridge and| industry in the country for maintaining industrial | >4*ly be expected within a short period of time, but 
J a F aa “ar . = , | some of the discoveries which have been made by our 
body are of cast steel. The cylindrical valve, although | activity. and promoting the general welfare. We are | aan im the fiel ‘ , A 
it resembles the. plug of an ordinary cock, does not | very conscious of this responsibility and at the present | stilienti a = ++ an — of Teid ustion and the 
rotate to open and close, but its ports slide in an axial | time we are giving the most careful consideration to os wpa io ' a ith eady cag foundations on 
direction into, or out of, line with corresponding ports | the means by which it can be fully and successfully | “ 1 ee ee oe considerable confidence. oe 
in a sleeve in the body. The valve is prevented from | discharged. The first requisite is harmony within the | | nical t rs to the use of coal as a raw material of 
rotating when the spindle is being turned by a guide | industry itself and I am glad to say that the relations | © then lk a pe edge not at present concerned with 
at the top which engages with the inside edges of the | between the two sides of the industry have never been | *"Y rp 1, os -* eer? erry ar as are involved in the 
bridge. more cordial. The second requisite is an equitable | ete aiaiee a oe wl = res ene 
As shown in Fig. 2 the valve is in its topmost position | Price structure which will distribute fairly between the | ))0°5) 0 eb teed thattion tates “a: » io nage 8, a 
and is fully open. The valve is of Nitralloy, as also | different categories of consumer the necessary costs of | Mer chr pene sen en anal J rugs, . — ulls ant 
tes . ’ mately and widely into the 


is the lower section of the sleeve. The upper section | maintaining wages and technical progress within the | |. : ? 
8 the e Pppe ‘industry itself, Further, it is essential that the coal life of man than those of any other element. Modern 
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of the sleeve is of chromium-plated steel and con- | 


stitutes the gland, a ring of packing being provided 
between the upper and lower sections. The pack- 
ing at the bottom of the lower sleeve is of the lamin- 
ated type with stainless steel reinforcing inserts. The 
groove seen in the lower sleeve is for lubrication, the 
grease gun nipple being visible on the left; the ball 
bearing at the top of the bridge is similarly lubricated. 
The four bolts which attach the bridge to the body 
have helical springs under their nuts, so that the 
pressure on the gland is constant should the packing 
wear. Wear of the lower packing, which may result in 
a downward movement of the lower sleeve, does not 
affect the port openings since these are larger in the 
sleeve than in the valve itself. The handwheel is 
generally provided with a crank handle to give addi- 
tional leverage. 


chemical industry had its origin in the products of coal 
carbonisation, but, since the days of Perkins, the great 
petroleum industry has appeared on the scene—the 
source both of liquid fuels and of many important raw 
materials of chemical industry. It is quite wrong to 
suggest, as is sometimes done, that coal has failed to 
maintain its position in chemical industry in competi- 
tion with petroleum and its products. On the contrary, 
I would estimate that three times as great a quantity of 
products derived from coal are being produced by the 
chemical industry of the world as are produced from 
oil. Nevertheless, petroleum research is constantly 


| should be turned to the greatest possible advantage, 
| both as a fuel and as a raw material of industry. For 
| this, we need research, boldly conceived and executed 
| with vigour. Finally, we must give the best possible 
| service to consumers, both industrial and domestic. 
Plans for dealing with this also are under consideration 
and will, I hope, shortly be announced. 
| The report of the Research Planning Committee, 
| which drew up the scheme, brought out the remarkable 
|extent to which British industry is dependent upon 
| the successful utilisation of coal. The efficiency of 
jconversion of coal into useful heat and power has nl field: d it behov fee : 
| probably more than doubled during the past 30 years. ee new Hekis, and it behoves us, especially in this 
untry, where coal is our only important source of 
* Presidential address by Sir Evan Williams, Bt., at | carbon compounds, to bring to bear no less organising 
pe Fifth Annual General Meeting, held in London on| capacity and scientific genius than the petroleum 
| Thursday, December 17, 1942. Abridged. industry has displayed during the past 20 years. 
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| transit of goods was facilitated at once by arrangement 

AT BE LFA ST | with the Great Northern Railway (Ireland) to deal with 
- ? | consignments between Belfast and Northern Counties 

| Committee stations, via Lisburn and Antrim. In the 











Fig. 1. 





DAMAGED PARCELS 


| meantime,a Railway Company of the Royal Engineers 
| exerted themselves to such good effect in clearing away 
| wreckage and repairing the track that, in 48 hours after 
the attack, York-road station was again being used 
by passengers and, in four days, station-to-station traffic 
| in wagon loads was being dispatched and received at the 
| goods yard. The various stafis were enabled to con- 
| tinue their duties without delay from office accommoda- 
|tion, chiefly in rented buildings, at Carrickfergus, 
| WhiteKead and Greenisland. Later the Chief En- 
gineer’s staff was transferred from Carrickfergus to 
,| Greenisland, where the existing station buildings had 
| been adapted to form new offices. 
After the services had been restored, repairs of a 
| more permanent character were commenced, the pro- 
vision of a shed at the goods yard being the most 
| urgent requirement. The first portion of this was con- 
| structed by the Royal Engineers, but it was subse- 
| quently extended to twice its original size by railway 
|labour. New corrugated asbestos roofing was used, 
| but most of the other materials were salved from the 
| old outwards shed. The shed and its loading platform 
|are now fireproof. The new covered space, though 
| much less than was formerly available, has been found 
| fairly adequate for present requirements, a contributing 
| cause being that goods are now handled more promptly 
by both consignors and consignees. As already stated, 
| the upper storey of the parcels office had to be demo- 
lished, an operation of some magnitude in view of the 
| large amount of massive stonework involved. What 
| has been done can be seen by comparing Fig. 1 with 
Fig. 2, the latter showing the present condition 
of this part of the station. The portico has been 
'removed and a goods handling dock built on the 








OFFICE. 





| site of its platform. There is now increased space for 
vehicles which, in conjunction with alterations to the 
|layout of the officg, has contributed to more rapid 
| turn round. 
| The condition of the main roof of the station shortly 
| after the clearance of.the debris is shown in Fig. 3, on 
page 510. The concourse has now been roofed over 
| with corrugated asbestos sheeting, as will be evident 
| from Fig. 4 on the same page. It is intended to con- 
| tinue this type of covering along the platforms and 
| carriageways as soon as the necessary material becomes 
| available. The gable-ended building in the foreground 
| of Fig. 4, was formerly part of the sleeping quarters 
| of the staff of the Station Hotel. The hotel has had 
|to be nearly all demolished to its second floor level. 
| At present the whole ground floor has been rebuilt 
|and is now known as the L.M.S. Restaurant. The 
|accommodation comprises a dining room, lounge, 
| cocktail bar, cloakroom, offices, stores and staff canteen. 
The small part of the hotel which was sufficiently un- 
| damaged to be allowed to remain at its original height 
| has been requisitioned by the Government and recon- 
| structed to form club premises for the officers of the 
| United States Forces. Fig. 5, on page 510, shows the 
damage done to the woodworking shops, carriage and 
wagon shop and to the roofs of the locomotive 





RAILWAY AIR-RAID DAMAGE AT 
BELFAST. 


Ix giving a brief account of air-raid damage to the 
terminus of the L.M.S.-Northern Counties Committee, 
at York-road, Belfast, our object is not so much to 
record the damage but to illustrate the recuperative 
powers of the organisation, since these have enabled 
practically al] the attendant difficulties to be sur- 
mounted, with the result that the usefulness and effici- 


ency of the system controlled by the Northern Counties | 


Committee is unimpaired. The damage was caused 
by two heavy air-raids the first of which, on the night 
of April 15/16, 1941, burnt out the general stores 
department, gutted the parcels office and audit office, 
and destroyed the civil engineering drawing office. 
Part of the damage is visible in Fig. 1, on this page. 
This shows a portion of the station building which at 
one time formed the main entrance and included a| 
colonnaded portico of considerable architectural merit. | 
The parcels and audit offices were situated in this part 
of the building and its upper storey was found to be in 
such a dangerous condition that it had to be demolished | 
by the Royal Engineers, Before dealing with the steps 
taken in reconstructing it, however, the damage sus- 
tained elsewhere may be briefly described. 

The main running lines opposite the engine sheds 
received two direct hits, but this damage was quickly 
repaired and normal running restored in a few hours, 
though an exceptional strain, which continued for 
several days, was placed on the passenger services. 
The staff who had lost their quarters found room 
in the remaining offices and accommodation for 


general! stores material was secured at Whitehead and 





| 


| 
Ballycarry. The second, and much heavier, raid took | 
place on the night of May 4/5, 1941. Almost all the | 
remaining Office accommodation was completely gutted | 
and all the civil and mechanical engineering drawings | 
and many valuable records were lost. The station | 
roofing, except for a small portion near the entrance, | 
was destroyed much of it covering the platforms with 
broken glass and eharred wood. Most of the platform | 
equipment was lost, the hydraulic buffers were damaged | 
and track rails distorted and sleepers burnt. The 
destruction of the carriage and wagon woodworking 
shop, the electrical shop, the permanent way carpentry | 





|shop, while Fig. 6 shows the present condition of 


the latter shop. Though the views are from a 
slightly different angle, there will be no difficulty in 
recognising the extent of the repair. The wall in 
Fig. 6 is, of course, almost wholly new. The destroyed 
carriage and wagon shops have been accommodated 
in a previously existing large stone-built store in a 
goods yard on another site. A newly-built forge and 
wheel lathe shop has been erected alongside the old 
store and these buildings are fitted with the equipment 
salved from the destroyed shops. A new brick building 
close by contains a canteen and washrooms, as well as 
an electrical shop and battery-charging shop, and will 
later be raised another storey to include a plan room 
and plan-printing room. An old engine shed close to 
the passenger station, and recently used as a store, 


| stores and concrete-casting shed were badly damaged. | 


shop and the saw mill and timber store was complete. | 
Large portions of the roof and walls of the locomotive | has been converted into a paint shop, and a trimming 
works were destroyed and the permanent-way general | shop has been fitted up at the end of another store. 
The lost rolling stock has been made good. A number 
Fire from the station roof spread to the Station Hotel | of passenger coaches were replaced by the L.M.S. 
and this, with the exception of the kitchen and a few | Railway, the majority being fitted to salved bogies. 
rooms at the back, was burnt out. The company also supplied 24 additional coaches to 
At the goods yard the inwards and outwards sheds | meet the increased requirements of the Northern 
and three stores were completely destroyed, quantities | Counties Committee. The ironwork salved from 


| of goods in transit, particularly cement, potatoes and | damaged goods wagons was sent to the Great Northern 


| 
| 


feeding stuffs being lost, and in addition there Was 
a serious loss of equipment. The damage to rolling 
stock was heavy; several passenger coaches were 
burnt and many wagons destroyed or seriously 
damaged. In addition to the damage to York-road, 
high explosives cut the lines at two places a few miles 
away. Though the resultant destruction was formid- | 
able, the administration was not impaired and steps| AssociaTION OF BUILDING TECHNICIANS.—At its 
were at once taken to bring the working of the railway | annual general meeting, held recently, the Association of 
back to normal. Whitehouse station was used for | Architects, Surveyors and Technical Assistants ratified 
two days as a passenger terminus, from which place |the change of its name to Association of Building 
an omnibus service ran to and from Belfast. The | Technicians. 


Railway (Ireland) and the Great Southern Railway, who 

supplied the Northern Counties Committee with 150 
| rebuilt wagons. The L.M.S. Railway were able to 
| supply 150 wagons from stock and are now delivering 
another 250 wagons. 
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INSTITUTION ELECTIONS. 


LystiTuTION OF CrviL ENGINEERS. 
Associate Member to Member.—Charles Bell Brown, 
B.A.I. (Dublin), Kings Langley ; 


ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 


| Tue following specifications of engineering interest 


Frederick Thomas | have been issued by the British Standards Institution. 


Bunclark, B.Se. (Eng.) (Lond.), London, N.14; Joshua | Copies are obtainable from the Publications Depart- 


Dalrymple, Woking; Percy Dunsheath, 0.B.E., M.A. 
(Cantab.), D.Se. (Eng.) (Lond.), Dorking ; 
Rattray Fenton, Leeds; Cyril Robert Glover, B.Sc. 
(Eng.) (Lond.), Turton, near Bolton; John Elliot 
George Palmer, M.A. (Cantab), Oxshott, Surrey ; 
Charles Joseph Hyde Trutch, B.Se. (Eng.) (Lond.), 
Lincoln ; Rupert Joseph Crawhall Walton, Falmouth. 


INSTITUTION OF STRUCTURAL ENGINEERS. 


Member.—John Frederick Cubbon, London; Archi- | 


bald Henderson, M.Inst.C.E., Aberdeen; Homi Sha- 
purji Batlivala, B.E., Bombay; John Sutherland 
Campbell, Hatch End, Middx. 

Associate Member to Member.—James Drysdale Mal- 
colm, M.Inst.C.E., Wembley, Middx.; John Harold 
Poulter, Blackpool. 

INSTITUTION OF MECHANICAL ENGINEERS. 

Member.—Janurz Witold Barcikowski, B.A. (Can- 
tab.), Lendon, S.W.1; John Edward Blackshaw, 
Slough; Stanislaw Borkowski, London, S.W.1; Wil- 
liam Dixon, Neweastle-upon-Tyne ; Aubrey Thomas 
Evans, O.B.E., London, 8.W.1; Hugh Boscawen 
Fergusson, London, S.E.7; Norman Peter Inglis, 
Ph.D., M.Eng. (L’pool), Billingham, Co. Durham ; 
Eric Mensforth, M.A. (Cantab.), Yeovil; Stuart 
MeDonald Mitchell, London, 8S.W.1 ; Julian Paczowski, 
Kenilworth, Warwickshire ; Edward Barton Walker, 
Wigan. 

Associate Member to Member.—James Elphinstone 
Baty, London; Norbury Anderson Bennett, B.Sc. 
(Eng.) (Lond.), London; Hubert William Cadman, 


Erith, Kent; Col. Samuel Rendall Walmer Clarke, | 


R.E.M.E., Edinburgh; Lt.-Col. Charles Outram Hen- 


frey, R.A.S.C., London; Henry Rudolf Trost, B.Sc. | 


(Durham), London; Arthur Charles Warman, Bristol ; 
Harold Arthur Watts, Derby ; Lt.-Col. Kenneth George 
Winter, R.E.M.E., New Delhi, India. 

Associate to Member.—David Brown, Huddersfield. 


Graduate to Member.—John Samuel Dodd, M.P., 
M.A. (Cantab.), Oldham. 

INSTITUTION OF ELECTRICAL ENGINEERS. 

Member.—Maj.-Gen. Eric Bertram Rowcroft, M.B.E., 
Aldershot. 

Associate Member to Member.—Reginald Fred Aldis, 
Exeter; James Peter Anderson, Johannesburg, South 
Africa; Alfred Benedict Barnacle, Walton, Stafford ; 
Howard Lucas Barnard, B.E., Sydney, N.S.W., Austra- 
lia; George Edward Barrett, B.Sc., London, N.21; 
Charles Frederick Booth, London, N.W.2; James Angelo 
Butler, B.E., B.Se., Dublin; Leonard George Dunford, 
London, N.20; Alexander Gardner, B.Se., Aberdeen ; 
Dr.-Ing. Guido Emile Haefely, Woodford Green, Essex ; 
Arthur Baker Harnden, B.Sc. (Eng.), London, N.12; 
James Walter Howell, Leeds; Henry George Hughes, 
M.Se., Portsmouth; Reginald Andrew MeCulloch, 
Salisbury, Wilts; Robert Maxted, B.E., Rugby; 
Oswald Mapletoft Meares, B.A., Cawnpore, India ; 
Gavin Charles Oram, Crewe; Reginald Noel Pegg, 
Ruislip, Middx. ; George Handscomb Sammons, Dews- 
bury; John Henry Sandiford, London, N.3; John 


Russell Taylor, Bedford; John Webb, C.B.E.., Cairo, | 


Egypt. 





AIRGRAPH CERTIFICATES OF ORIGIN AND INVOICES IN | 


CreYLon.—The Board of Trade have been informed that 


the Ceylon Customs authorities will accept certificates of | 


origin and invoices in Airgraph form, provided that they 
contain all detail required by law. If no certificate of | 
origin is produced at the time of entry of goods, extra 
duty has to be deposited, but is refunded if a satisfactory 
certificate is produced within six months. 


SOCIETY OF CHEMICAL INDUSTRY.—We have already | 
announced in our columns that the Jubilee Memorial | 
Lectures of the Society of Chemical Industry, for 1943, 
will be delivered by Dr. W. H. J. Vernon and Professor | 
E. K. Rideal, F.R.S. We now learn that Dr. Vernon | 
will deliver his lecture on ‘‘ The Corrosion of Metals in 
Air,”’ at 2.30 p.m., on January 30, 1943, at the University, 
Sheffield, and again on February 20, 1943, in the after- 
noon, in Nottingham, at a place not yet notified. Pro- } 
fessor Rideal, whose subject is “Catalytic Hydro- 
genation,” will deliver his lecture at 2.30 p.m., on 
January 4, 1943, at the Royal Institution, Albemarle- 
street, London, W.1. He will deliver the lecture again on 
April 2, 1943, in Manchester, at a place to be announced. 
Prior to the delivery of the lecture by Professor Rideal 
on January 4, the honorary membership of the Society 
will be conferred upon representative chemists of the 
Dominions and it is expected that the High Commis- 
sioners will be present to receive the scrolls of membership. 








ment of the Institution, 28, Victoria-street, London, 


Gordon | 8.W.1, at the price quoted at the end of each paragraph. 


| Mastic Asphalt for Flooring.—The issue of a new 
| specification (No. 1076-1942) relating to mastic asphalt 
| for flooring, it is emphasised, does not imply a new 
srocess, but is a stage in the standardisation of recog- 
|nised methods which have been practised for many 
| years. The materials covered by the new specification 
| have long been widely used in mastic asphalt flooring 
under guarantee of performance, but exclude others 
which have been employed successfully and will be 
included in further specifications to be published in 
| due course. As with specification No. 988-1941, cover- 
| ing mastic asphait for roofing, the committee concerned 
desire to point out that the new specification is not in 
| itself a war-time publication and chat it contains 
| technical provisions only and does not purport to 
|inelude all the necessary provisions of a contract. 
[Price 2s. net, or 2s. 3d. including postage. 
| Protective Toe Caps for Industrial Boots.—An amend- 
ment slip for specification No. 953, covering protective 
toe caps for industrial boots, has just been issued. This 
amplifies the specification by bringing toe caps for 
| women’s industrial shoes within its scope. The slip 
specifies the maximum depression allowable in the 
case of women’s shoes in the grade “ B” test. [Gratis 
|if application is accompanied by a stamped ad- 
dressed envelope. | 

Soft Solders.—In view of the fact that further 
economies in tin are essential, the Institution has just 
issued a further memorandum (Memo. No. 2) to 
specification No. 219-1942, covering soft solders. 
Since the issue of the first memorandum, experience 
has been gained in a variety of methods of saving tin 
used in solders, and some new typés of tin-economy 
solders have been introduced. These recommendations, 
however, should be considered as supplementary to, 
j}and not as replacing, those given in Memo. No. 1. 
| Where solder continues to be necessary, users are 
urged to carry out trials to ensure that, of the solders 
suitable for their purpose, the one necessitating the 
least consumption of tin is adopted in practice. In 
Memo. No. 2, three groups of solders are given in order 
of the tin economy generally effected, namely, lead- 
| base solders, argent solders, and the solders specified in 
| war-emergency specification No. 219. (Argent solders 
are tin-lead or tin-lead-antimony alloys containing 
1-5 per cent. to 0-3 per cent., or less, of silver, and a 
tin content at least 10 per cent. below that of the 
ordinary tin-lead solder previously used for the same 
purpose.) It is added that technical advice on the 
use of tin-economy solders will be given freely by solder 
suppliers or by the British Non-Ferrous Metals Re- 
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PERSONAL. 


Mr. E. Gore-Browne, D.S.O., O.B.E., has beer 
released by the Southern Railway Company to becoiy 
Controller of Rubber, Ministry of Supply. He will 
assisted by Mr. F. D. Ascoui, C.LE., as Direct», 
of Rubber; Lorp Rorues, as Director of Tyr 
and Mr. A. HEALEY, who has been released by t 
Dunlop Rubber Company, Limited, as adviser on t! 
utilisation of synthetic rubber. 

Lorp Perry, K.B.E., M.I1.A.E., has been elect: 
chairman of the Road Transport Organisation Joint C: 
ference and Mayor R. A. B. Smitru, deputy chairman. 

Mr. 8. D. CLEMENTS, chairman and managing direct 
of the Ragusa Asphalte Paving Company, Limited, h 
been appointed chairman of Hardamac, Limited, 
company owning large basalt deposits in this country. 

Mr. ALBERT CORKER, director and general manage: 
the Midland Iron Company, Limited, Rotherham, 
retiring from the position of general manager as fro: 
January 1, 1943, but will retain his seat on the boar 
|Mr. ANTHONY J. Watnrorp has been appointed 
director of the company and will take over the positi: 
of general manager. The Midland Iron Company wi 
celebrate its centenary in July, 1944. It was taken ov: 
as a subsidiary by Messrs. Thos. W. Ward, Limite: 
Sheffield, on December 23, 1930. 

Mr. R. Taytor, M.P., has been appointed a membe: 
of the selection committee which recommends awar«d 
under the Miners’ Welfare National Scholarship Schem« 

Mr. A. G. Erskine Hits, K.C., M.P., has been electe:| 
a director of the Scottish Power Company, Limited 
| Edinburgh, to fill the vacancy on the board caused by) 
| the death of Sir Ropert W. BROOKE, Bart., D.S.0., M-C 

Sir Epwarp WusHaw, K.C.M.G., J.P., chairman and 

managing director of Cable and Wireless, Limited, ha- 
been made a director of Marconi (China), Limited. 

Sir FREDERICK CooK, C.B., D.S.0., M.C., M.Inst.C.E 

F.S.1., Chief Engineer (Highways), Ministry of War 

| Transport, is retiring on December 31. His service- 
| however, will continue to be available to the Ministry for 
certain special inquiries and as an adviser on highway) 
planning. Sir Frederick will be succeeded by Mr. A. J 
| Lyppon, O.B.E.., M.Inst.C.E., now Deputy Chief En 
gineer, and Masor H. E. ALDINGTON, M.Inst.C.E., now 
Divisional Road Engineer, London, has been appointed 
Deputy Chief Engineer in succession to Mr. Lyddon. 

Dr. Rospert E. Wuson, President of the Pan American 
Petroleum and Transport Company, the American Oi! 
Company and subsidiary companies, and a director of 
the American Chemical Society, has been awarded the 
Perkin Medal of the Society of Chemical Industry for 
1943. The Medal will be presented at a meeting to be 
held at the Chemists’ Club, New York, on January 5, 
1943. 

The Supply Branch of the BoaRD or TRADE, including 
sections dealing with traders’ coupon adjustments, 














licences, registrations, bombed traders, and the export of 
rationed goods, has been transferred to London from 


search Association or the Tin Research Institute.| Bournemouth. All communications on the subjects 
[Gratis if application is accompanied by a stamped | mentioned above should now be addressed to the Board 


| addressed envelope. } 








BOOKS RECEIVED. 


Electricity Tariff Types. A Short Account of the Chief 
Patterns in Use in Great Britain, with Examples, 
Recommendations and Glossary. By D. J. BowTon. 
London: Chapman and Hall, Limited. [Price 5s. 
net.) | 


Forest Research Institute, Dehra Dun, India. Indian 
Forest (Utilisation) Leaflet No. 14. A Preliminary | 
Note on the Suitability of Indian Woods for Battery | 
Separators. By M. A. REHMAN and 8S. M. lone. | 
Dehra Dun, India: The Utilisation Officer, Forest | 
Research Institute. 

United States Bureau of Mines. Technical Paper No. 636. 
Production of Explosives in the United States During | 
the Calendar Year 1940. By W. W. Apams, V. E. 
WRENN and L. 8S. Horton. Washington: Superin- 
tendent of Documents. [Price 10 cents.| 

United States Geological Surrey. Water-Supply Paper 
No. 882. Surface Water Supply of the United States, | 
1939. Part 12. Pacific Slope Basins in Washington 
and Upper Columbia River Basin. Washingtong | 
Superintendent of Documents. [Price 30 cents.) 

United States Geological Survey. Professional Paper 
No. 194. The Gold Quartz Veins of Grass Valley, 
California. By W. D. JoHNsTON, JUNR. Washington : | 
Superintendent of Documents. [Price 2.50 dols.} 


~ 


‘niversity of Illinois. Engineering Experiment Station. | 
Cireular Series No. 44. Combustion Efficiencies as | 
Related to Performance of Domestic Heating Plants. | 
By Proressor A. P. Kratz, Seicut Konzo and D. W. | 
THOMSON. Urbana, UL, U.S.A.: The Director, 
Engineering Experiment Station, University of Illinois. 
{Price 40 cents.) 


of Trade, Northgate, Prince Albert-road, London, N.W.5. 


Telegrams: Imtuboard, Maida. Telephone: CU Nning- 
ham 8000. 
Mr. J. A. RUSSELL. commercial manager of Messr= 


Dorman, Long and Company, Limited, is retiring on 
December 31, after nearly 50 years’ service with the 
company. His services, however, will continue to be at 
the disposal of the directors. Mr. A. MacLrop has been 
appointed to sacceed Mr. Russell as commercial manager. 

Sir ALFRED FauLKNER, C.B., C.B.E., Director of Pro- 


|} ducer Gas Vehicles, has been allotted additional duties 


in connection with the development of fuels, other than 
petroleum, for road transport, and his designation has 
accordingly been changed to Director of Alternative 
Motor Fuels, Ministry of War Transport. 

The General Committee of Lloyd’s Register of Shipping 
announce that Mr. A. J. BARWICK has been appointed 
Secretary in succession to Mr. Malcolm K. Scott, and that 
Mr. P. E. CLEMENT has been appointed assistant secre- 
tary. Mr. Barwick was previously assistant secretary 
and Mr. Clement, accountant of the Society. 

MR. ALFRED FLETCHER, M.Sc., who has been lecturer 
in naval architecture at Rutherford Technical College, 
Newcastle-on-Tyne, for a number of years, has been 
appointed editor of The Shipbuilder and Marine Engine 
Builder in succession to the late Mr. A. G. Hood, whose 
death was announced in our issue of November 6. 





Prices or Hieu-Tension Dry BatTrertes.—The 
Board of Trade, after consultation with the Central 
Price-Regulation Committee, have made the High- 
Tension Dry-Batteries (Maximum Prices) Order, 1942 
(S.R. and O. 1942, No. 2512, price 1d.). This controls 
the prices to be charged by official selling agents, whole- 
salers and retailers for all high-tension dry batteries 
imported under the Lease-Lend provision. The maxi- 
mum prices are set out in a schedule to the Order. 
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NOTES FROM THE NORTH. 


GLasGow, Tuesday. 
Scottish Steel Trade.—A Joint Steel Committee, com- 
prising representatives of the British, United States 
ind Canadian steel industries, has been formed for the 
purpose of co-ordinating and accelerating ths production 
of steel in the three countries. The British Steel Pur- 
chasing Commission in America has been in existence for 


-ome time, but the announcement that the new committee | fact that in one week in July last, when production 
has been formed is welcomed. A particular function of | reached its peak for the year, absenteeism was down to 


the committee, which sits in Washington, will be to 
apportion to each of the three countries the grade of 
steel necessary for the different classes of work under- 
taken. Prices are steady and are as follows :—Boiler 
plates, 171. 128. 6d. per ton; ship plates, 161. 3s. per 
ton; sections, 151. 88. per ton; medium plates, } in. 
and thicker, rolled in sheet mills, 21/. 15s. per ton; 
black-steel sheets, No. 24 gauge, 221. 15s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. 
per ton, all for home delivery. 

Valleable-Iron Trade.—There is no change to report 
in the Scottish malleable-iron trade; still more orders 
could be undertaken, as the supply of raw materials 
is ample. Current quotations are :—Crown bars, 
151. 158. 6d. per ton; No. 3 bars, 131. 12s. 6d. per ton; 
No. 4 bars, 131. 178, 6d. per ton ; and re-rolled steel bars, 
171. 158. per ton, all for home delivery. 

Scottish Pig-Ilron Trade.—-Activity in the Scottish pig- 
iron trade continues. Hematite and basic irons are both 
in heavy demand, which the makers have some difficulty 
in meeting. Market quotations are as follows :—Hema- 
tite, 61. 18s. 6d. per ton; and basic iron, 61. 0s. 6d. per 
ton, both delivered at the steelworks; foundry iron, 
No. 1, 61. 5s. 6d. per ton, and No. 3, 61. 3s. per ton, 
both on trucks at makers’ yards. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Iron and Steel.—The Christmas holidays will not con- 


form to any regular plan. Wherever possible, production | 
staffs will get a two-days’ break, though in exceptional | Utmost efforts are being made to increase production 


eases where repairs and overhauls are necessary, the | still further. 


stoppage will extend to a week, or more. Every effort 


will be made to minimise dislocation, having regard to whole supply. With the exception of raw materials and 
the programmes which will be launched in the New Year. 
It seems to be generally accepted that even greater | 
results will be expected of steelmakers and engineering | 


firms in 1943. Efforts to establish new high records in 
the production of ingots and castings are not likely to be 
hampered through any deficiency of raw-material sup- 
plies. Melting plants are amply fed by scrap distributors, 
who are prepared to respond readily to new allocations. 
Heavy grades are of the greatest interest at the moment, 
although there is a steady inflow of guaranteed low- 
sulphur qualities for acid-steel making. The distribution 
of ferro-alloys should benefit from longer-period alloca- 
tions. Pressure on the heavy foundries has been a 
feature of local engineering production for many months, 
and there is no prospect of relief in this respect. More 
high-quality steels than ever are needed by makers of 
munitions, while the armour-plate and shell departments 
are expecting still heavier orders. Structural steelwork is 
required for pit cages, headgears, and conveyor sheds. 
Boilermakers are taking a substantial part of the steel 
plates remaining after the priority needs of shipbuilders 
have been met. Wire-rod rollers and strip mills are 
exceptionally busy. A much larger quantity of hard 
steels than is available could be taken by agricultural 
engineers; the current demand for spare parts for 
agricultural implements and machinery is one of the 


largest on record. Parts are needed not only for British | 


products, but also for American and Dominion products. 
South Yorkshire Coal Trade.—House-coal supplies 
seem fairly abundant, though not always of the kind 
usually employed ; this is one of the defects of the new 
distribution scheme. Further adjustments may be made 
in the light of recent experience, though it is pointed out 
that the primary purpose, namely, more equitable distri- 
bution of tonnage between districts, must continue to be 
kept in view. Best qualities, which are in strong demand, 
are less plentiful. Merchants are trying both to add to 
their ground stocks and to discharge outstanding orders 
within the period now closing. Pressure on industrial 
supplies continues, and the small margin remaining for 
export tends to shrink. Best hards and screened steams 
are readily taken up. Despite the current rate of con- 
sumption, priority users have managed to increase their 
reserves, The coke market has hardened owing to the 
demands for central heating and domestic stocking. 





THE CONSUMPTION OF TIMBER.—The Timber Control 
state that it is an offence to use timber except under the 
authority of a licence or direction. In cases of extreme 
urgency, however, permission can be obtained to com- 
mence using timber pending the completion of the 
necessary licensing formalities. 


|_NOTES FROM THE SOUTH-WEST. | 





| CARDIFF, Wednesday. 
The Welsh Coal Trade.—There was a further rise in the 
absentee figure in the South Wales coalfield during 
November. Both the avoidable and unavoidable rates 
were slightly higher and the average absenteeism from 
all causes was between 10 per cent. and 11 percent. What 
this means in lost production can be gathered from the 


7-02 percent. Practically the whole of collieries’ present 
productions are being absorbed by deliveries, under exist- 
ing contracts, to the vital war industries and the public- 
utility services. After their needs have been met there 
is not sufficient coal to enable producers to maintain 
contract deliveries fully to the ordinary trade and to 
meet the demand on the market. Both home and foreign 
buyers are anxious to make heavy contracts but the 
amount of new business that can be handled is very small. 
As order books in general are well filled for some months 
to come there is little likelihood of supplies becoming 
much more freely available and the general tone, as a 
result, is still very firm. The demand from foreign 
customers continues, but except fora few priority buyers, 
the only coals being released for export are the low grades 
not wanted in the home market. Best large descriptions 
are attracting steady attention and are well booked 
forward. There is a keen demand for the sized kinds 
which are not easy to secure and are firm. The demand 
for the bituminous smalls is considerably greater than 
the available supplies and recent high figures still rule 
for the occasional small quantities which sellers have to 
offer. Best dry steam smalls are well booked but the 
inferiors are readily available and are dull. 








| NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


| MIDDLESBROUGH, Wednesday. 


General Situation.—The exceptionally heavy outputs 
of iron and steel are passing promptly into use and the 


Ordinary commercial transactions are 
| rarely possible, as priority buyers absorb practiqally the 


high-phosphorus grades of pig there is scarcely a com- 
modity demand which can be met without difficulty 
but by careful control of distribution, producers hope to 
avoid any serious shortage of deliveries for essential needs. 

Cleveland Iron Trade.—-While North-East coast foun- 
ders continue to receive ample supplies of pig iron they 
are largely dependent on regular deliveries of Midland 
brands, the make of Cleveland qualities still being 
irregular and small. 
| Basic Iron.—Makers of basic iron continue to maintain 
the output at a level that fully covers the requirements 
of their own steelworks and a slight increase in the 
emergency stocks is occasionally possible, but the position 
does not justify the disposal of any tonnage for use 
elsewhere. 

Hematite.——-Stringency in the hematite branch of Tees- 
side’s staple industry still renders necessary the severe 
restriction of distribution as well as the use of substitutes 
to the largest possible extent. The prospects of an 
enlargement in the output are brighter now that there is 
a possibility of an increase in the imports of overseas 
ores. 

Blast-Furnace Coke.—The supply of Durham blast- 
furnace coke is plentiful and the consumption is heavy 
but running contracts are sufficient to cover require- 
ments as far ahead as is considered necessary. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel plants are actively employed. 





The steady delivery of iron semies is sufficient for current 
requirements, but the increasing supply of steel bars, 
billets and blooms is barely equal to the heavy require- 
ments of the re-rolling mills. Manufactured-iron firms 
are busy and are well sold. Ajl descriptions of finished 





steel are in brisk demand and producers have difficulty 
in meeting the requirements for most commodities, The 
demand is greatest for special and alloy steels and ship- 
building requisites, but plates are also needed in large 
quantities for the construction of boilers, wagons and 
locomotives ; structural steel, colliery equipment and 
railway material are also in urgent request. The appoint- 
ment of a Joint Steel Committee of representatives of 
the United States, the United Kingdom and Canada to 
co-ordinate the steel facilities of the three nations has 
met with whole-hearted approval in this area. . 





INDUSTRIAL OVERALLS.—Under the recent Consumer 
Rationing (No. 16) Order, 1942 (S.R. and O. 1942, No. 
2434, price 1d.), the range of industrial overalls available 
at specially-reduced coupon values is extended to include 
those made of the new “ Utility ” overall cloths, num- 


“ NOTICES OF MEETINGS. 





It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre: Monday, January 4, 6 p.m., The James 
Watt Memorial Institute, Birmingham. “ The Electric 
Spark,” by Mr. J. M. Meek. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Janu- 
ary 5, 2.30 p.m., Great George-street, Westminster, 
8.W.1. “ Civil Engineers and the Building Industry.” 
Fifth Discussion Meeting—‘‘ Management and Organisa- 
tion ; the Future of the Building Industry.” 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
January 8, 5.30 p.m., Storey’s-gate, St. James’s Park, 
Westminster, 8.W.1. Extra General Meeting. Thomas 
Lowe Gray Lecture: “Some Types of Propelling 
Machinery Available to Shipowners,” by Mr. C. C. 
Pounder. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Janu- 
ary 8, 5.30 p.m., 39, Victoria-street, Westminster, 8.W.1. 
Informal Meeting. Discussion of various problems. 

NorTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, January 8, 6 p.m., The Mining 
Institute, Neville Hall, Newcastle-upon-Tyne. ‘“‘ War- 
Time Standardisation,” by Mr. C. le Maistre. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, January 9, 2.15 p.m., The E.L.M.A. Light- 
ing Service Bureau, 2, Savoy-hill, Strand, W.C.2. ‘ Dis- 
tribution,”’ by Mr. J. 8. Blacklock. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Sunday, January 10, 2.30 p.m., 
12, Hobart-place, Westminster, 8S.W.1. Informal 
Lecture: “‘ The Aerodynamic Car: Its Problems and 
Prospects,’’ by Mr. L. Pomeroy. 

INSTITUTION OF THE RUBBER INDUSTRY.—London 
Section: Monday, January 11, 6 p.m., Caxton Hall, 
Caxton-street, Westminster, 8.W.1. ‘ Organic Loading 
Fillers which Substitute Rubber,”’ by Mr. T. R. Dawson 
and Dr. R. G. Newton. 





SoutH WALES STEEL-SHEET INDUsTRY.—The weekly 
market report of the Incorporated Swansea Exchange, 
Royal Metal Exchange, 1, St. James’s-gardens, Swansea, 
states that the condition of the tin-plate market is un- 
changed and that the demand continues to be moderate. 
There is a good market for steel sheets, however, and 
manufacturers have substantial orders for black and 
painted sheets to execute. Iron and steel scrap are 
inclined to be quiet, although the heavier and better 
qualities are in good demand. 


THe MISUSE OF MOTOR-VEHICLE Tyres.—In view of 
the urgent necessity for conserving rubber supplies (about 
70 per cent. of which are used in the manufacture of 
tyres) the Minister of War Transport has made an Order, 
to be known as The Motor Vehicles (Restriction of Use) 
(No. 2) Order, 1942, which will come into force on 
January 1, 1943. This Order makes it an offence to use 
a motor vehicle or trailer on a road when the fabric of a 
tyre is showing through the tread. If a tyre is handed 
to an authorised tyre depot before the fabric shows, it 
can usually be retreaded and the equivalent of a new 
tyre produced using less than 50 per cent. of the crude 
rubber necessary to manufacture a new tyre. If, how- 
ever, a tyre is used after the fabric is visible, it is beyond 
repair. Offences under the Order may be punishable, on 
summary conviction, by imprisonment for a term not 
exceeding three months, or by a fine not exceeding 100/., 
or both. | 

PURCHASE OF MOBILE OrRANES.—As from January 1, 
1943, the procedure for purchasing petrol or Diesel-engine 
driven mobile cranes on road wheels or crawler trucks, 
or cranes mounted on road vehicles, will be altered and 
all previous orders and authorisations made in respect of 
them will be cancelled. All persons intending to pur- 
chase mobile cranes will have to obtain an authorisation 
from the Joint Secretary, Engineer Stores Assignment 
Working Committee, Room 616, Lambeth Bridge House, 
London, S.E.1. This applies to all users of mobile 
cranes, including local authorities and public-utility 
companies, irrespective of the purpose for which the cranes 
are required. Application should be made to the Com- 
mittee on form X/ESA/MC/A, obtainable from the 
address stated. Authorisation to purchase cranes will 
be made by the Committee and the purchaser will be 
notified accordingly. No “‘M” form will be required 
as the necessary allocation of steel will be made directly 
to the manufacturers by the Ministry of Supply. Steam 
cranes and cranes on rail wheels will not be affected by 
these alterations, and the present procedure for obtaining 











bered 3118 and 3119. 


them will remain in force. 
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| John Bright said that ‘‘ we stand on the shoulders 


CONTENTS. 
PAGE 


Theory of Stress due to Collapse of Vapour 
Bubbles in a Liquid (Jilus.) ; . 

| Corrosion of Boiler Tubes : 503 

| Drilling Jig for Small Flat Parts (/Uus.) 505 

Notes on New Books 505 

High-Pressure Stop and Blow-Down Valves (Jllus.) 506 





Institution Elections .. 508 
British Standard Specifications 508 
Books Received 508 


Notes from the North 509 
Notes from South Yorkshire 509 


Notes from the South-West 509 
Notes from Cleveland and the Northern Counties 509 
Notices of Meetings 509 
**The Ages’ Slow-Bought Gain ” 511 | 


Coal Production and Utilisation 512 
Notes 513 
The Iron and Steel Institute 514 
The Mechanicals’ First President (with Portrait) 514 
Letters to the Editor.—Stops for Pressure-Gauge 
Pointers. Flameproof Flanged Joints 514 
Knee-Type Horizontal and Vertical Milling 
Machines 515 


Engineering Education and Technical Training 516 
Labour Notes 517 
Caustic Embrittlement (Jlus.) 517 
** ENGINEERING ”’ Patent Record (Jilus.) 520 








ENGINEERING 


FRIDAY, DECEMBER 25, 1942. 





| 


German Kultur, he immediately reaches out for a 
gun and when a Japanese speaks of ‘ Asiatic 
culture,’ women tremble and scream.’’* 

In his James Forrest Lecture of 1928, Sir Alfred 
Ewing said, ‘‘ There are people who talk glibly of 
the next great war. I wonder if they know how 
near, in the last war, the world came to destruction 
through misapplying the endowment which it owes 
to the engineer. Do they realise that, with added 
experience and further malignant ingenuity, the 
weapons of a future war will be more than ever 
deadly, more than ever indiscriminate, and the peril 
to civilisation will be indefinitely increased.” In 
leading up to these remarks, Sir Alfred had deplored 
the misuse of the progress which had been made in 
the understanding and application of science. The 
arts of the engineer, he said, had indeed been 
effectively learnt, but they had not changed man’s 
soul. ‘“‘ In our diligent cultivation of these arts we 
engineers have perhaps forgotten that progress in 
them has far outstripped the ethical progress of the 
race.” 

The point that the achievements of scientific 
theory and practice have added to the terror and 
destructiveness of war has often been made, but to 
suggest that their misapplication in that way is 
evidence that they are undesirable things is fair 
neither to engineers and scientists nor to the 
practice of civilised nations. The essential weakness 
of this condemnation of material progress lies in 
the false assumption that its utilisation in the arts 
of war is a new thing. Actually, it is as old as 
history. Nations have always turned any scientific 
devices which were available to war ends, and from 
any ethical standpoint there was no difference 
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No. 4015. | 


‘‘THE AGES’ SLOW-BOUGHT 
GAIN.” 


Ir has become the fashion in some quarters to 
underrate past progress and to pretend that, in the 
years before the war, there was little that was good 
in the order of society. In so far as this tendency 
is but an aspect of the longing for a better time, 
which men try to discern through the smoke and 
dust of the present, it is understandable ; perliaps 
there is some justification for feeling that present 
trials deserve an ultimate recompense better than 
anything that the past has known. This attitude 
of mind, however, has its dangers and, unchecked, 
will hinder rather than help in tackling the tasks of 
the future. Those who would make a new world 
must find its foundations in the old; there are no 
others. To sweep away the past and attempt to 


of our forefathers and see farther,” and the ‘‘ New 
Order,”’ if it is to fulfil but a tithe of what is hoped, 
must take advantage of the experience and achieve- 
ments accumulated over long years. 

The tragedy of the present is not the failure of 
the past ; it is the challenge of that past by a bar- 




















— = | barism which was thought to have belonged only to 
| the pages of history. Throughout the greater part 
TEMPORARY ADDRESS. |of the modern world, a tradition of conduct and 
| good faith had been established which, however 
For thedurationofhostilities, imperfectly followed; was none the less accepted 
° ° eae as the underlying basis of social and internationa 
the Editorial and Publishing intercourse. Those who call for a break from all 
business of this Journal is | that has gone before have no difficulty in finding 
being conducted from I8 and instances of bad faith and evil conduct, but these 
were not accepted as manifestations of established 
20, Compton Road, Hayes, standards ; they were reprobated by the majority 
Middlesex. The Telephone land were realised, even by those who committed 
Number of the Editorial them, to be abnormal. Rss th cae 
Department is Hayes 1730 |", there hns been almost as grost a variety 
in moral as in material affairs, but there was an 
and that of the Publishin | undeelyin basis of common decency. The customs | 
eo ying 
Department, Hayes 1723. The | the so ~ pa oo - - paca a 
wi ose of this country, but compared wi e 
Bedford Street Offices are — barbaric doctrine which has now arisen in the world 
openon Fridays only,between _ they were basically the same. As Dr. Lin Yutang 
10 a.m. and 5 p.m., for the dis- has put it, ‘‘ one never hears of a specific English or 
H : . | French culture, but when Hitler speaks of “German 
aia 5 pal a ga issue Kultur’ or Itagaki speaks of ‘ Asiatic culture,’ let 
nd tor retail sales. 


the world look out! When a German hears of | 


between Greek fire and the flame throwers of the 
last war. The application of scientific discovery in 
the design and manufacture of lethal weapons may 
not be to the credit of mankind, but it reflects in no 
way on science or its practitioners. It is very 
natural that the events of to-day should direct 
attention to the destructive possibilities in the misuse 
of modern science, but to suggest that its services 
to man have mainly tended to his hurt is to take 
a partial and inaccurate view. What Kipling has 
called “‘the ages’ slow-bought gain” is in both 
moral and material things. Each is now threatened 
and it is well that the use of modern munitions is 
not confined to the powers of darkness. There is 
much to protect and save. No one pretends that 
before 1939 the world had attained an ideal material 
state. There was poverty and maladjustment, but 
compared with a hundred years earlier, science, 
mainly through the practical work of engineers and 
chemists, had raised the standard of comfort and 
health of whole nations. Famines and pestilences 
were not things of the past, but they no longer swept 
through a continent. Men could travel far and 
wide with ease, and communicate with distant towns 
or distant countries rapidly and cheaply. 

The fact that the whole structure of modern 
society is essentially based on engineering progress 
is probably not realised by the majority of those 
who, every day, take advantage of its facilities. 
Still less do they give a thought to the long tale of 
endeavour, frequent disappointment, but occasional 
fortunate success on which that progress has been 
built up. To-day, perhaps more than in normal 
times, they appreciate the fact that much of their 
food reaches them from overseas, but they certainly 
spend no time musing on the history of the develop- 
ments which have made that possible. The growth 
of modern shipbuilding from the small wooden 
craft of earlier days represents long years of experi- 
ment in both structure and form. Propelling 
machinery has an equally long and even more com- 
plicated history. Mechanical refrigeration, that 
modern marvel of applied science which has made 
it possible for an overcrowded Europe to draw 
upon the whole world’s resources for supplies of 
perishable foodstuffs, is the third side of a triangle 
without which the other two, ships and their 
machinery, would possess a much more narrowly 
limited utility. All have been dependent not 
only on the genius of outstanding men, but also 
on the work of thousands of practitioners who 
built up the modern crafts and some of whom added 





* My Country and My People. Chapter 10. 
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vital links in the chain of progress—links which | 
are now taken for granted, but which initially 
had to be devised by workers, often obscure, who | 
now “* have no remembrance.” 
as pe “7 go pee does not —" | Avrsoves the first fever of anxiet y regarding the 
: — attac Sy materia Progress. In ’ ed coal-supply position during this winter seems to 
las been pointed out many times, congentrated | have subsided—for reasons which are not altogether 
research applied to weapons of war has frequently | 5},vious—the closing weeks of the year have brought 
ad aE, the arts of ams It isan expensive | some instinctive statistics covering the output in 
method 0} working, however, and somewhat re- | November, and a statement by Sir Evan Williams, 
— Bw Chinese en alleged by Charles! in his presidential address to the British Coal 
amb, of burning down the house to roast the pig. | Utilisation Research Association, which is of great 
In any: case, such incidental improvements in | importance to the coal users of the future. The 
method as the war may bring are greatly offset by | announcement has been made, also, of the appoint- 
the check to material advancement which it con-| nent by the Minister of Fuel and Power, of the 
mr a The “+ magne y and intricacy of =| National Coal Board, in which is vested virtually 
met be sd as inery of industry has been we — control of the production and distribution of 
ustrate { y the effects of the Japanese conquests. | .oa) and, to some extent, its consumption. It may 
n time, the disorganisation will be made good, but |}. said, therefore, that the organisation contem- 
the immediate losses are likely to produce wider plated in the White Paper on Coal, to meet the 
ee See ee to be generally realised. f here | difficulties that had developed in the coalfields and 
“ much talk of a higher general standard of living, | th. urgent fuel situation which led to the creation 
ut apparently little appreciation of the fact that) o¢ Major Lloyd George’s Ministry, is now practically 
the standard of living is measured in material | -omplete ; but 10 semaine to be sem Whetier the 
things and that, as mere arithmetic, if the pool is/ measures taken will prove adequate to the needs 
smaller, equally so is the share of each participant. | oF the country or whether, as some critics have 


COAL PRODUCTION AND 
UTILISATION. 


|from them”; but this excuse for the failure to 
| achieve a better result is only partly valid. Trans 
| port difficulties are certainly more acute than the, 
| were a year ago, but the average weather is pro 
| bably not greatly different. 

In a message to the Association of Mining Ele: 
trical and Mechanical Engineers, circulated with th: 
sessional syllabus of the South Wales branch of 
that association, the Minister of Fuel and Power 
urged close attention to the problems of “ how to 
secure the maximum output, and the most eco- 
| nomical use of the fuel and power on which all war 
production ultimately depends.”” The output of 
power, of course, depends primarily on the pro- 
vision of a sufficiency of fuel, and that, it is equally 
| obvious, depends in turn upon the output of the 
| individual miner in the first place, and only second- 
|arily upon the efficiency of the organisation for 
| the control of production and distribution. If the 
| recent appeal for 15,000 young men to enter the 
industry by March, 1943, is answered as it is hoped, 
there should be a further increase in output in the 
course of the cpming year, especially in view of the 
steps that are being taken to extend the use of 

mechanical appliances for coal cutting and handling ; 
but this increase in the intake of recruits to coal- 





The setback to past progress, in terms of material 
things, cannot be prevented; it is operating day 
and night, to a cumulative total which no man 
can measure. Nevertheless, it is but temporary ; 
later years—though they may be many—will see 
all its evils repaired and all its shortcomings made 
good. The ethical (or, if it be preferred, the} 
spiritual) content of that past gain is, however, | 
a different matter. This is not something that can | 
be lightly injured and then repaired by the labour 
of men’s hands. It must be held fast. The stand- 
ard of international and personal conduct to which 
man has slowly attained through the centuries | 
may be imperfect, but compared with the doctrine | 
and practice with which it is faced, it represents | 
the contrast between the sunlight on the hills and 
the gloom of the Bottomless Pit. The rallying of | 
the civilised world in defence of that standard is a| 
measure of the part it plays in the lives and aspira- 
tions of all men of good will. 

On this day of all days in the year, it is natural 
that thoughts should turn to the ethical basis of | 
the civilisation which has been attained. The| 
message of Christmas is not carried to the whole of | 
the ranks which are arrayed against the powers of 
darkness, but all would uphold the broad tenets of | 
conduct for which that message stands. The chief 
author of the present ills has chosen a crooked cross | 
as his symbol. It is possible that many of Hitler’s | 
dupes suppose that he invented the swastika, | 
whereas all that he has done is to take a harmless 
symbol of ‘good luck” and brand it with an 
ineradicable infamy. There could be but one 
reply to his challenge to the standards of all decent 
men, and well has it been made. There has been | 
no slackening in the effort ; the losses and setbacks 
to material progress have counted as nothing. 


‘* Comfort, content, delight, 
The ages’ slow-bought gain, 

They shrivelled in a night. 

Only ourselves remain.” 


How long the struggle must yet endure none can | 
say, but the whole world, apart from the Axis | 
Powers, believes, as this country has done from the 
start, that this resurgence of primitive devilry will 
be beaten down and destroyed. Mankind will have | 
a heavy task in rehabilitating a stricken world. | 


| feared, they will fail to effect a cure because they eae ar > ie best, a vary, oe agg _ 
| do not go to the root of the complaint. There ean | ?°7™ rate of wastage, and is not likely to be 
| be no question, however, that the new Minister has | sufficient to meet any additional expansion in the 
tackled his complicated oer with energy and deter- demands of industry for coal. A more positive gain 
|mination; and if the miners themselves display |#" Output may be expected to result from the 


| these qualities in equal proportion, the immediate | installation of the new mechanical plant now in 


outlook can be viewed with a certain degree of 
equanimity even though the prospects for next 
winter may be still in some doubt. 

The operation of the coal-output bonus scheme | 
during November, however, cannot be regarded 
with complacency, even though the output of 
“ saleable coal” (a term which some users of high- 
ash war-time grades might reasonably wish to be 
defined in more detail) has averaged 4,126,500 tons | 
a week over the four weeks ended on November 28. 
This represents a further improvement, the totals 
for the three previous four-weekly periods being, 
respectively, 3,978,000 tons, 4,076,100 tons and 
4,124,500 tons; but it is still less than the output 
for the corresponding period of 1941, as also were 
the totals for the other three periods. It does not 
appear, therefore, that the bonus scheme has done 
more- than arrest the steady decline in output | 
which led to its introduction, unless there are 
other factors at work which are exercising a more | 
potent retarding influence than the question of | 
wages ; in which event, it may be argued, the case 
for the bonus scheme is considerably weakened. | 
Against that argument, however, it is only fair to 
point out that, of 24 coalfields listed in the report 
issued by the Ministry of Fuel and Power, twelve | 
recorded outputs in excess of the “standard 
tonnage’ during November, although only eight | 
exceeded the basis by a sufficient margin to qualify | 
for the bonus, which is at the rate of 3d. a shift 
for each 1 per cent. over the standard, subject to 
certain adjustments by the Board of Investigation | 
of Miners’ Wages. 

The best return came from Somerset, where the 
figure reached was 107-0 per cent. Leicestershire | 
recorded 104-5 per cent. and South Derbyshire, 
104-2 per cent.; Shropshire, 102-2 per cent. ; 
Northumberland, 102-0 per cent. ; North Stafford- | 
shire, 101-3 per cent.; Durham, and Lancashire | 
and Cheshire, 101-1 per cent. each. The number of | 


the miners who qualified for a bonus payment was | 


That rehabilitation, however, as Sir William Bever- | 230,500, or, roughly, one-third of the total number 


process of delivery. 

There are two other means and two only, by which 
any such increase in the demand can be satisfied ; 
namely, a further reductign in the amount of coal 
allocated to domestic consumers and to those 
industrial consumers whose work is not regarded 
as of first importance to the war effort, and the 
more attractive method of improving the efficiency 
of coal utilisation. The amount of coal that can be 
saved by the former method is likely to be small, 
and, in any case, is subject to a definite upper 
limit ; but the possibilities of the second method 
as yet, have been only partly explored, and the 
practicable savings that it offers are sufficiently 
striking to be worth considerable effort to attain. 
For this reason, we welcome the announcement by 
Sir Evan Williams of the 1,000,000/. scheme for 
research in coal utilisation, to which reference was 
made above. On page 506 of this issue, we reprint 
the relevant portion of the address. The Mining 
Association of Great Britain, of which Sir Evan 
Williams is president, is guaranteeing 80,0001. a 
year for five years. The Department of Scientific 
and Industrial Research will contribute 50,000/. a 
year over the same period, and it is understood that 
the remaining 70,0001. a year, required to make up 
the total of 1,000,0001., will come from the organi- 
sations of coal distributors, boilermakers, stoker 
makers and other manufacturers of coal-burning 
appliances and ancillary equipment. 

A great deal of valuable and remunerative 
research work has been done during recent years on 
various aspects of coal utilisation. Much of it has 
been recorded in our pages; and the proceedings 
of the various engineering institutions, with their 
continual records of improved efficiency, bear 
witness to the readiness of designers, manufacturers 
and users of combustion appliances of all kinds to 
take advantage of the latest developments in this 
field. Even so, as Sir Evan Williams pointed out, 
only some 30 per cent. of the potential energy in 
coal is being turned to useful account, taking a 





idge has said, in the concluding paragraph of his | employed in Great Britain. From the figures quoted | broad average of the innumerable processes in which 
recent Report, of the ideal of freedom from want, | in the preceding paragraph, it will be seen that the | it is employed. Not all—perhaps, not even half — 
‘cannot be forced on a democracy or given to a| November output, taken over the whole country, | of the remaining 70 per cent. is likely to be recover- 
democracy. It must be won by them. Winning | was about 2,000 tons a week more than in the| able by any generally practicable means, but the 
it needs courage and faith and a sense of national | previous bonus period, but it was still about 70,000 | margin is sufficiently wide to offer an ample return 


unity ; courage to face facts and difficulties and 
overcome them; faith in our future and in the 
ideals of fair play and freedom for which, century 
after century, our forefathers were prepared to 
die; a sense of national unity overriding the 
interests of any class or section.”’ As long as the 
civilised peoples hold fast to the code of ethics 
for which Christmas stands, the material aspects of 





| tons less than in the corresponding four weeks of | for the contemplated outlay, if and when the results 
1941—which, the report adds, was the best period | of the researches can be applied on a wide scale. 
of production since the fall of Dunkirk, from which |The problems of this application, of course, are 


date the decline became marked because of the loss | 
of the French market. The report points out that 
the rise since the inception of the bonus scheme 
“has been maintained in face of the deterioration 
of weather conditions in the early part of the 


outside the purview of the Research Association, 
since they are likely to arise more from shortages 
of material than lack of industrial interest ; but the 
difficulties of material supply are only temporary, 
whereas the value of the research should remain 


the problem will need but hard work and patience | month, and of the attendant difficulties in trans-| long after the million pounds have been spent and 
for the leeway to be made good. 


| porting the workers to the pits and the coal away ' forgotten. 
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NOTES. 


Tue INstTiTuTION OF MECHANICAL ENGINEERS. 


AN ordinary general meeting of the Institution of 


Mechanical Engineers was held on Friday, Decem- 
ber 18 at Storey’s-gate, St. James’s Park, London, 
s.W.1, the President, Colonel 8. J. Thompson, 


1).8.0., occupying the chair. After the transaction 


of the formal business, the President announced that 
the honorary treasurer, Mr. W. O. Roberts, who had 
held the post since 1932, had resigned because of ill- 
health. The Gouncil had accepted Mr. Roberts’ 


resignation with much regret, and had recommended 
that Mr. Frank Buckle be appointed to the position. 
Accordingly he moved that this recommendation be 
adopted. The motion was seconded by Major 
William Gregson, M.Sc., and was unanimously 








applied physics and chemistry. The extracts quoted 
from their reports on the students who have been 
received into their establishments afford ample 
| evidence that the facilities offered are appreciated ; 
and that the benefits are not all on one side, as the 
scheme provides the firms with opportunities to try 
out, on their own special work, youths who are 
likely, in many cases, to prove valuable recruits to 
technical staffs. All the reports received on or 
from the students, it is stated, are circulated to the 
heads of College departments, and the contents of 
reports on students are communicated to the sub- 
jects of them. It is mentioned that, during the 
1943 summer vacation (July to September) there | 
will be more than 350 students of Imperial College | 
available for periods of six to eight weeks, and it is | 
hoped that the co-operation of industry in finding | 
temporary openings for them, which has been so | 


gratified by the welcome and co-operation extended 
to this scheme by the local educational authorities. 
In connection with the completion of the first term’s 
work under these extended educational arrange- 
ments, a conversazione was held at the Gravesend 
Technical Institute on Saturday, December 19, when 
Sir Montague Hughman, the chairman of the Com- 
pany, spoke to the boys and Dr. P. Dunsheath gave 
a “lantern talk ”’ entitled “‘ Who was Henley ?”’ 
dealing with the early history of the company. 
Scientific and other demonstrations were given, and 
the proceedings terminated with the presentation of 
| prizes. 
ASSOCIATION OF ENGINEERS OF FIGHTING 
FRANCE. 

The inaugural meeting of the recently-constituted 

association of engineers and technical men of Fight- 











approved. Two papers were then presented and 
discussed. The first, entitled ‘‘The First Gas 


lurbine Locomotive,”’ was by Dr. Adolf Meyer, and | 
was read in his absence by Mr. M. G. 8S. Swallow. | 


After a survey of the history of electrical trans- 
mission for locomo‘ives, with steam or compression- 
ignition engines as prime movers, the paper dealt 
with the design of the first gas-turbine locomotive 
to be put in service, which had been constructed by 
Messrs. Brown, Boveri and Company, Limited. The 
author explaining the operating principles, the 
system of governing and the safety devices, some 
attention being given to the question of power brak- 


| valuable in the past, will be continued in the future. 
|The scheme is administered by an advisory com- 
| mittee, of which Professor H. Levy is chairman, as 
| representative of the Governing Body of the Imperial 
| College. The organiser is Mr. J. Newby, to whom 
communications may be addressed at Imperial 
| College, South Kensington, London, 8.W.7. 
| 


EpvucaTiIonaL System aT HENLEY’s TELEGRAPH 
Works. 

In the course of the discussions on engineering 

| education, which have now extended over very many 


ing. The paper concluded with an analysis of the | years, and show no signs of coming to an end, the 


economic prospects of gas-turbine locomotives, with 
comparative reference to other types of motive 
power. The second paper, entitled “* A New Rotary 
Compressor,” by Mr. A. J. R. Lysholm, was pre- 
sented on behalf of the author by Mr. P. H. N. 
Ulander. It was related to Dr. Meyer’s paper to the 
extent that the compressor had been developed by 
Mr. Lysholm in the course of his work on the gas 


turbine. Centrifugal compressors of the multi-stage | ™@tter.— 
| some quite elaborate and including the provision of | .tated that members of the Union would always be 


type having proved not wholly satisfactory, the 
possibilities of a displacement type running at high 
peripheral speed were examined. A modified Roots- 
type compressor and a conical screw compressor were 
rejected in favour of the new helical-lobe compressor. 
The three types were compared and various points of 
design discussed, as well as methods for increasing 
efficiency. Compression ratios, methods of control 
and the manufacture of the rotors were all com- 
mented on. The meeting was very fully attended 


and a good discussion followed the presentation of | 


the papers. 


IMPERIAL COLLEGE VACATION APPRENTICESHIP 
SCHEME. 

The eighth annual report of the vacation appren- 
ticeship scheme of the Imperial College of Science 
and Technology, covering the year which ended in 
October, 1942, shows that the scheme has not only 
continued to develop, but has achieved new records 
in the number of students who obtained works’ 
experience by this means and the total of their 
remuneration, which reached the notable figure of 
3,471. Originally, it will be recalled, the scheme 
was operated solely for the benefit of students of the 
City and Guilds College, but its scope was widened 
in 1941 to include those of the Royal College of 
Science and the Royal School of Mines, only a few 
students of which had previously been admitted to 
participation in the scheme. It is still the case, 


however, that the City and Guilds College provides | 
the largest number of the vacation students, the | 


figure in the year under review being 238 out of the 
total of 340. The Royal College of Science con- 
tributed 66 of the remainder and the Royal School 


| point used frequently to be made that industry did 
| not exhibit an adequate interest in the subject and 
did not co-operate to the extent necessary for 
| success. This charge may still be a valid one in 
| isolated instances, but certainly has no general 
application in the broad range of the engineering 


| industries, in which it may safely be said that most 


responsible firms pay at least some attention to the 
A wide variety of schemes is in operation, 


works’ schools. The particular arrangements 


conditions and the nature of the industry concerned. 
The scheme which has been adopted by W. T. Hen- 
ley’s Telegraph Works Company, Limited, is of 
particular interest in view of its obvious flexibility, 
and may well appeal to many small firms which in 


| the past have found it difficult to devise educational 
| arrangements suited to a small number of employees. 


Since 1934, Henley’s have operated a system of 
awards to evening-class students, among their 
employees, who have achieved examination suc- 
cesses; but in the summer of this year a more 


|extensive plan was adopted. Meetings were call 


of all boys up to 18 years of age employed by the 
company and the scheme was explained to them. 


| These meetings resulted in a total of more than 


140 boys entering into the arrangements proposed. 
The scheme is a simple one. Any boy who can 


| demonstrate his willingness and ability to profit by 


the training is granted one day’s leave of absence per 
week to attend the educational establishment most 
suitable to his requirements, and convenient to the 
works or his home. The condition is imposed, when 
granting this facility, that the boy shall give at 
least one other evening per week of his own time to 
attend evening classes and shall carry out conscienti- 
ously all the homework required. The boy is paid 
his usual day’s wage for the day at school, on cer- 
tificates of attendance furnished by the headmaster. 
His class fees are also paid by the company and at 
the end of the session he is eligible for special prizes. 
The basis of the day curriculum is vocational. It 
covers technical drawing, general science, mathema- 


of Mines 4, the other 32 comprised in the total| tics and English. Where facilities are available, 


being pre-entry students who were already qualified 
for admission to a second-year course but who had 
not actually embarked upon it. The previous best 
year was 1939, when 228 students registered, of 
whom 218 were from the City and Guilds College. 
To accommodate the greatly increased total of 340 
students, it was necessary to extend the register of 
firms and industrial or other organisations who 
were willing to accept them. The list appended to 
the report now contains 184 names, and includes 
public authorities, railway companies and research 
associations, as well as manufacturing and contract- 


ing concerns in most branches of engineering and! ing; some as many as three. The firm has been 





physical training is added to this list of compulsory 
subjects. For the evening part of the course, con- 
siderable latitude is allowed to meet the tastes of 
the individual boy, and cultural subjects and hobbies 
are encouraged. The boys have themselves selected 
classes covering a wide range; they include lan- 
guages, carpentry, book-keeping and lithography. 
The more ambitious boys who aspire to higher 
technical posts in the company and are working for 
a National Certificate naturally find it necessary to 
confine the evening work to vocational subjects. 
Many attend more than the prescribed single even- 


ing France, named |’Union des Ingénieurs et Tech- 
niciens de la France Combattante, was held at 
| l'Institut Frangais, South Kensington, on the even- 
ing of December 17. The chair was occupied by 
Mr. V. Valentin-Smith, a vice-president of the 
Union, who explained that he had been asked to 
preside as the President, Lt.-Col. Antoine, was to 
give a paper on “‘ Stages in the Work of Reconstruc- 
tion”’ later during the evening. Mr. Valentin- 
Smith expressed the gratitude of the members of 
the Union to the military and civilian representatives 
of the British and Allied Governments, and the 
delegates of technical institutions, who had come to 
pay a tribute of welcome to the new association. 
The cordial greetings of the Institution of Civil 
Engineers and the British Section of the Société 
des Ingénieurs Civils de France were voiced by 
Mr. Raymond Carpmael, O.B.E., M.Inst.C.E., 
M.1.Mech.E., who invited members of the new asso- 
| ciation to attend meetings of these institutions and 





to make use of their libraries. Colonel K. Edgcumbe, 
| M.Inst.C.E., M.L.E.E., speaking on behalf of the 
President of the Institution of Electrical Engineers, 


welcome at that Institution, and Dr. W. Cullen, 


| adopted naturally depend to some extent on local| y1(Chem.E., F.1.C., President of the Society of 


Chemical Industry, spoke on behalf of British 
|chemists and wished the new association every 
| success. General de Gaulle, who paid a visit to the 
| meeting and made a brief speech, stressed the 
| importance of the role of the engineer in securing 
| victory and in carrying out the work of post-war 
reconstruction. Lt.-Col. Antoine then read his 
paper, in which he stated that the task of reconstruc- 
| tion in France and Europe comprised three succes- 
| sive stages, namely, the liberation of occupied terri- 
tory and the provision of temporary works to 
‘accelerate the war effort ; the re-establishment, as 
speedily as possible after the conclusion of hostilities, 
| of all essential services ; and finally, the develop- 
| ment of the country’s resources and the building of 
| new works on a national plan. We may conclude 
/an account of the meeting by stating briefly the 
aims and objects of the new association. These are 
to unite in one body all members of the Fighting 
France organisation who have received a scientific 
or technical training; to hold technical meetings 
and to co-operate fully with other scientific and 
engineering institutions of the United Nations; to 
arrange broadcasts on various phases of the work 
carried out by French technicians, and to publish a 
| bulletin to be distributed in the various centres of 
the Fighting France organisation, in England and 
overseas. The secretary of the Union is Capitaine 
Le Guen and the offices are at Grenville House, 
Dolphin-square, London, S.W.1. 











| 

. 

| ConTROL oF NoN-FEeRROUS* METALS.—The Minister 
| 


of Supply has issued the Control of Non-Ferrous Metal~ 
(No. 11) (Copper, Lead and Zinc) Order, 1942 (S.R. & O. 
No. 2534/5/6, price 3d.), and the Control of Tin (No. 5) 
Order, 1942 (S.R. & O. No. 2532, price 1d.). The No. 11 
Order makes certain modifications in the provisions 
controlling the acquisition or sale of copper, lead and 
zinc, and ores, concentrates and specified scrap contain- 
ing these metals, it having been found necessary to provide 
a closer control over them. Persons who consume not 


| more than 1 ton of copper, lead, or zinc a month are no 


longer exempted from the licensing procedure. Under 
the Control of Tin (No. 5) Order, persons acquiring no 
more than 1 cwt. of tin a month, who have been hitherto 
exempt, will now have to obtain a licence before acquir- 





ing any quantity, however small. 





COE RERS 



































































514 ENGINEERING. 


DEC. 25, 1942. 


fae pee of the industry, the utilisation of the 


THE IRON AND STEEL _ | :nds of this country would be placed on the most} THE MECHANICALS’ FIRST 
| economic basis and transport reduced. 
INSTITUTE. | Lieut. P. J. Boot stated that he had had some PRESIDENT. 
(Concluded from page 494.) experience in the use of resinous core binders, such} AtrHovuan the Institution of Mechanical Engineers 
as Truline, and could confirm that in many instances | possesses many portraits, including a number of 
To conclude our account of the annual autumn | g replacement of up to 50 per cent. of linseed oil by learly photographs, which are of considerable hi 
meeting of the Iron and Steel Institute, held at the | Tryline gave equal and, in some cases better pier AE een it has always been scdtin Po 
Royal Victoria Station Hotel, Sheffield, on Thurs-| results. In other instances, Truline binder could regret among the members th t th nto ded “ 
day, December 10, we have now to deal with the} pe used to advantage without any oils, particularly caias vem J rtrait of the first President, G - 
evening session, at which the President, Mr. James} jn cases in which reclaimed or pe dances © sands were | Ste > mapa % oe resence : t its . eee 
Henderson, again occupied the chair. used. The suggestion was made in the report that | Biraingham on July 2. 1948, # He bs =9 Be 
it might be desirable in some cases to dissolve paper on the fallacies of the rotary engine, was 
The whole of the session was devoted to the} te a bade ~ = 4 oo se am me ieee aoe: ieee 
presentation and discussion of the ‘Second Report | pefore. and separate from the linseed oil, thus b his — rj a “2 arom oa on a we 
of a Moulding Materials Sub-Committee of the giving more complete omatnel over the proportion = . Sssesieen DSO PL. ith s or 
Steel Castings Research Committee.’”” A summary on _— inal The alien } ore ee: sea Pome , ven 
of he eupech al bo enn dn pean 48%, eu. . Te - eo aa ne P says a ono ae es me ae to make good this deficiency, 
chairman of the Sub-Committee, Dr. W. J. Rees, | the om of core compounds at the ein time be hu r+ ‘a ib same: bere alanis “= 
presented Sections | and II of the report ; the first | H. added that the com canamianal taeda was a mp s a ¢ Jon ‘Was os elated oh — 
is introductory in character and the second deals} oniy too willing to help in securing increased effi- | duri =. wt run id . or ‘i " Si maet Gaui. 
with moulding sands. Dr. R. J. Sarjant presented | ciency in the on off ao eatesinie . |The ent “- r r as “e Cae Decuen oe wr A 
Section III, dealing with clays, and Mr. T. R. D : W. J. Rees. in: : " ‘3 ‘ , he me ee aia me ont aetna: Benge " 
Walker, secretary of the Sub-Committee, presented | _ Dr. J . 8, ina pre iminary reply to the dis- | the most ouite me oO t e several portraits of Stephen- 
Section IV, relating to core compounds and core- | cussion, stated, in answer to points raised concern- | son that were know n to be in existence. To this 
ares ec ing the permeability apparatus, that when con-| end, the expert assistance was enlisted of Mr. H. M. 
: ; “ sidering the modification of the British Cast Iron | Hake, O.B.E., the Director of the National Portrait 
The discussion was opened by Mr. W. J. Dawson, | Research Association apparatus the Sub-Com-| Gallery, who drew attention to the three portraits 
chairman of the Steel Castings Research Committee, | mittee had in view the Tirect usofalness of the! in the) sossession of the Institution of Civil Ens ineers 
who emphasised the degree of accuracy to which| machine in the foundry. They quite recognised One of these three, in particular mated to be 
the testing of sands had been developed. He also the good characteristics ‘of the and i eon |eminently suitable for onal and accordingly 
drew attention to the fact that the results obtained | }4¢ they considered that the modifications they had | Mr. E. Graham Clark, the pt 8 - of the Instit i 
in the laboratory during the course of the researches | .y gested in connection with the B.C.LR.A. appa | of Civil Engineers, was asked to a : roach hie Cou il 
were being translated into practice almost immedi- | ratus ave the industry a home- rodu ed ma fhine for tobe va for this to be sna Mr Cl k di 
ately. The next speaker, Mr. N. D. Ridsdale, asked | which ¥"" accurate over a “4 nese > of , “ wll the matter with the then P si i 2 t Prof vd 
the Sub-Committee about the value of the ordinary | It was a ‘om le machine to us To it avd ‘aan >| C E. Inglis, and out of this discussion th ie lade 
chemical analysis of sand, as a whole, and whether | 4, pared with many other machines, and it w 4 the su ao which was unanimously on ate 
they did not consider that, if the clay grade were | believed to be one which could mae de iv . the | the r ‘caneil of the Institution of Civil Engi > 4 
separated from the quartz grade and analysed, | attention of the foundryman and of the Iaborat : that the original painti . hould 7 -" tell to the 
the information so derived would be much more worker. It was well known that > few an Institution of M th ical E er " P The ' D - 
fl than an nag the manda uy fora |S, Hwa Known tht, ome fewer Initio of Me 
Again, sieving tests were mentioned in the report! that many of their original ideas on calles vould the President of the I stitutic of ( ‘vil E ‘hoa, 
and he presumed that the clay grade had been| have to be modified, and in particular the size and | Sir John Thornycroft, K.B.E., formally handed over 
separated before these tests were made. He was shape of the test- iece see so ‘thet fe : oe | the mer it Colo ] Th hen te trees fledging 
of opinion that the tests would not be of much use | in this country jase more ‘enail y ‘ollate "their the rift a . > ; id > k roy "of bi Co ae 
the separation of the clay. Mr. R. C. Tucker, who) and on the Continent He had cal oe 7 lig ht a a . > statin — — ‘ a 7 nid, ee 
spoke next, mentioned that the synthetic sand used | 4.4 that, from i> senehaiiiel st dy int th ve it fo - cue and t ngible li k rr oe 
in his works contained a good deal of returned sand. | p ~ 1 p 4 parse Pac Sect aloes, “ae an a rabl ris, -—~"y ere which — ¢ colt ‘ed - th ' ba 
In his opinion the Sub-Committee were under some the . A FA Raat dalle “wi pay pei nie . : ~ i arnt “di . a es = B ; ane 
experiments a certain proportion of used sand, decided to alter their eaction pass ae it mall of I ist ical r = 8 “afte pew is be + sony a it 
which was practically universal in foundry practice. their tests had been a ‘ted usi : th > ‘A FA ral te lia table skill “His p i ting of Steph a 
The new modified permeability-testing apparatus ennh. ons in the fenel we 6 ss Th ig had _— i a “gr " + cs -P oe 
seemed to constitute an advance on the British Cast | peat” meg give their aa a mans * sal bis a“ d - r vases oe nA . a7 “Ww. T. = aa 
Iron Research Association’s apparatus previously | .., ations to the & F . 7 which could be psa. hepa kr oon h “the is a 
employed. | immediately applied. ‘They ‘had tried to simplify | loon which formed the fromtiaplece voGanilen” Life of 
Mr. J. Blakiston said that bentonite was @ good/ the data presented and they would continue in| George Stephenson, is a fine example of portraiture, 
servant but a very bad master and it had always| that direction. They realised, however, the im-| of which the members of the Institution of Mechani- 
to be treated with respect. The substitutes for it, | portance of having fundamental data sreaented in | cal Engineers will have reason to be proud 
however, had to be treated with even greater| 4 scientific as well as in a practical pmo and | . , 
respect. A very wide variety of moulding sands they would continue to accumulate scientific data | 
existed in this country. In order to reduce the | in the hope that some foundrymen—perhaps all si 
long-distance transport of these materials, many | would be in a position to appreciate them. Truline | 
additional sources were being investigated and the | was a synthetic non-reverting resin which had many | LETTERS TO THE EDITOR. 
Sub-Committee were carrying out good work in this| admirable uses in the foundry and the Sub-Com- | 
direction. At present, however, there was over-| mittee were indebted to Lieut. Boot for helping | 
lapping of transport; sand was being taken in| them to appreciate its merits. | 
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STOPS FOR PRESSURE-GAUGE 


| 


different directions all over the country, material | : “ake . 
from the north being conveyed to the south and | PR icy er ay at wg sty POINTERS. 
vice-versa. He entirely disagreed wi >. “s —— - Rees, Dr. Sarjant | ° 

y g with the state-| 114 Mr. Walker, for their valuable report, and a vote | To THe Eprror oF ENGINEERING. 


ment that too much importance had been attached | 
to high permeability in cores. His experience was | beer > _ arn yor ae ae by Dr. W. H. 
that much time was often taken up, in the labora- pote tr the a with acclamation, correspondent, Mr. Alfred Mann, published in your 
tory, in the tracking down of metallurgical troubles I e*. |issue of December 11, on page 475, to my letter 
when it was the permeability of the core which | which appeared in EncrneeRinoe for November 13, 
was at fault. At least 50 per cent. of the defects mag hie cml : l'on page 395, but I am unable to agree with his 
encountered were due to bad permeability of | _ benty ry ~~ FRMRCUCMBERIOAL Sanaa She Trade | statements. He refers to the need of “ the applica- 
cores and faulty core mixing. While the A.F.A.|~°-°° ° oa weed Motor Company, Limited, has just | |. ortai rere 
- ~ Ee, : a be issued a book of six-figure trigonometrical tables. This | “0 of a certain amount of pressure to overcome 
(American Foundrymen’s Association) permeability | gives the values of the six trigonometrical ratios for every | initial inertia and play in the various joints.’’ With 
apparatus had its drawbacks it had been installed in | minute of angle, from 0 deg. to 90 deg. The book also | regard to inertia, as the total weight of the moving 
many foundries, as it could be worked satisfactorily | contains most of the definitions and formule which are | parts of a pressure gauge is only a matter of a few 
and accurately by comparatively untrained persons. | likely to be required in the practical applications of | grammes and as they are required to move at only 
The Secretary of the Institute referring to Mr. | tTigonometry. It has been produced primarily for the use | 9 creeping speed their inertia is absolutely negli- 
Blakiston’s remarks on the transport of sand, stated | °f ©msineers and technical students, but it will be found | gible. Concerning the play in the various joints 
that the Control concerned was giving attention to a ms — st rye shape vie nine ae oy lit is invariable practice to fit a hair spring for the 
a cane mee yee og — a ag | and formule and is of handy pocket size. Copies may be special ger" of taking up — Nackineh. - 
4 , , ; - obtained, price 1s. 6d., including postage, from the Ford| I have just drawn from stock two unused 5-in. 
confident, in fact, that, with the whole-hearted | Motor Company, Limited, Dagenham, Essex. | dial pressure gauges and have found that on both 


Str,—I have read with interest the reply of your 
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GEORGE STEPHENSON, 1781-1848. 
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of them the pointer was pressing hard against the | 
stop. On removal of the stops the pointer of one | 
instrument fell to j in. below zero and the pointer | 
of the other instrument fell to 4 in. below zero. 
These lower points were the true zero positions. 
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FLAMEPROOF FLANGED JOINTS. 


| Srr,—Referring to the article on ‘‘ Flameproof | 
| Flanged Joints” published in your issue of Decem- | 











| KNEE-TYPE HORIZONTAL AND 
VERTICAL MILLING MACHINES. 


A NEw design of knee-type milling machine, in both 
the horizontal-spindle and vertical-spindle patterns, 
has recently been developed by Messrs. Kearney and 
Trecker Corporation, Milwaukee, Wisconsin, U.S.A., 
a firm for which the British agents are Messrs. A. C. 
Wickman, Limited, Coventry. Both types of machines 
are identical as regards the table and main drive, and 
are classed as Model 5HM Milwaukee milling machines. 
The capacity is indicated by the following principal 
| dimensions. The table has a working surface 7 ft. 10 in. 

long by 1 ft. 6 in. wide, and has a longitudinal power 

feed traverse of 4 ft. 4 in., a transverse traverse of 
| 1 ft. 4 in., and a vertical movement of 1 ft. 8 in. The 
| vertical-spindle machine has, in addition, a vertical 
| power feed movement of the spindle head of 8 in. In 
| both patterns there are 16 spindle speeds, with a range 
| from 12} r.p.m. to 500 r.p.m. in geometrical progres- 
| sion in either direction of rotation. There are 32 feed 
| rates, also in geometrical progression, with a range 
| from } in. to 6 in. per minute for the horizontal move- 
| ments of the table and from } in. to 30 in. per minute 

for the vertical movement. The feeds to the spindle 
| head in the vertical machine have also the latter range. 
| The rapid traverse, which is available with the spindle 
| either stationary or running, is 150 in. per minute for 
| the longitudinal and transverse traverses, and is 75 in. 
| per minute for the vertical movement of the table and, 
| in the vertical machine, for the vertical movement of the 
| spindle head. The maximum distance from the table 
surface to the centre of the spindle in the horizontal- 
spindle machine is 1 ft. 8 in., and in the vertical-spindle 
| machine the maximum distance from the table surface 
| to the spindle nose is 1 ft. 10 in. 

The spindle is driven by a motor of 20 h.p. and the feed 

and rapid traverse by one of 5 h.p. Both motors are 
| built-in and the machines can only be supplied to run 
| on alternating current of either 50 cycles or 60 cycles. 
The spindle is driven through multiple V-belts, the 
driven pulley running at 1,100 r.p.m. and the motor 
at 1,750 r.p.m. Control is by start and stop push 
button with the addition of an inching button for setting 
the cutters in relation to the work rapidly and for 
facilitating gear shifting when selecting speeds. This 
| selection is effected by means of a rotating numbered 
dial. The feed-rate selecting dial is situated on the 
|table knee. The spindle is. of chrome-nickel steel, 
heat-treated, hardened and ground. The nose is 54; in. 
in diameter and has a taper hole to U.S.A. National 
Standard No. 50. The hole through the body of the 
spindle is 14 in. bore. The arbor in the horizontal- 
spindle machine has both intermediate and end sup- 
ports with adjustable bronze bearings 2} in. in dia- 
meter. The supports are carried on two parallel solid 
steel overarms each 5} in. in diameter and the triangular 
arrangement of the arbor below two overarms thus 
| provided ensures great rigidity. The arbor bearings are 
self-oiling. The outer support is fitted with two locking 
bolts which slide in slots in the overarm bracket 
carried on the table saddle ways. The distance from the 
arbor axis to the underside of the overarms is 8% in., 
this dimension indicating the limiting radius of the 
cutter that can be used. The analogous dimension in 
the vertical machine, that is, the distance from the 
centre of the spindle to the face of the table ways on the 
column is 21 in., though this figure has more bearing on 
the width of the work than on the maximum diameter 
| of the cutter. The distance controlling the width in 
the horizontal machine is that between the table knee 
face and the overarm support and is 32} in. 

It may be noted that, owing to the particular con- 

struction of the spindle-drive and feed-drive motor 


This experiment supported my previous opinion | ber 11, 1942, on page 472, although the point is not | oontrojs, the machines can only be supplied when the 


that the main purpose of these zero-line stops is to| 
give an impression of accuracy which probably is 


of much importance, ethyl ether should have been | motors have been installed by the manufacturers. As 
added to the list of those gases giving a higher | previously mentioned, only 50 cycle or 60 cycle motors 


. « | . . . 
non-existent. Several other similar gauges, some} pressure on explosion than pentane (see col. 3,/can be supplied; electrical equipment for motors 


new and some used, were examined and in every | line 12 from end). 
case it was found that the pointer was hard against | maximum _ permissible 
the stop. 

With regard to making comparisons between | ment appearing in the Beama Journal. 


gap for methane, 


interesting to note that the pressure-gauge maker | B.S. No. 229. 


| 0-02 in., was not included in col. 12 of the abridg- | 
This figure, 
pressure gauges and electrical instruments, it is | however, is well known to those concerned, from 
Finally, I would stress the fact that | rapid traverse for that head. Both types have oil 


Again, by some oversight the| running on direct current cannot be fitted. The 
; viz.,| hand and power control levers are duplicated on 


both front and rear of the horizontal machine. The 
| vertical machine has a four-position adjustable positive 
| stop and a dial indicator for the movable cutter head 
| and, as may have been inferred, power feed and power 


has a vastly easier task owing to the enormous force | it is important to check, for a given case, that | filters in their lubricating circuit and an efficient self- 


available for moving the pointer. 


running at a wire temperature 


was found to be 730 grm. cm., while that of an | resistances 
C., giving hot 


ammeter of a similar size was only 0-16 grm. cm. | 300 deg. 


spots of temperature 


On one of the| ignition is not likely to arise due to heat apart | contained cutting-lubricant system. 
gauges referred to in this letter the full-scale torque | from any. explosion, as some gear may contain 
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The available torque of the pressure gauge being so/up to 200 deg. C. on the casing (see conchision | SHIPBUILDERS.—The scholarship of the North-East 


large it should be an easy matter to overcome | 4 re ethyl ether). 
friction of joints, etc. 
Yours faithfully, 
S. A. Srrope, A.M.I.E.E. 


Yours faithfully, 
A. Park Paton. 
The British Electrical and Allied Industries 
Research Association, 
15, Savoy-street, 
London, W.C.2. 
December 21, 1942. 


Red Roof, 
Fontmell Park, 
Ashford, Middlesex. 
December 14, 1942. 


| 
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| Coast Institution of Engineers and Shipbuilders will be 
| offered for competition in 1943, Its maximum value is 
| 1007. per annum and it is tenable for a period of not 
|} more than 3 years. The examination will be held in 
| the summer of 1943, but entries must be received not 


|}later than March 1. Candidates are required to be 


| student members of the Institute. Further particulars 
| may be obtained from the secretary, Bolbec Hall, New- 


castle-upon-Tyne. 











TECHNICAL TRAINING.* 


By Wing Commr. T. R. Cave-Brown &-Cave, C.B.F., 
M.I.Mech.E. 


Many changes are taking place in engineering educa- 
tion and in technical training. They are caused partly 
by the war time necessity of greatly increasing the man 
power available for design, development, and _pro- 
duction (and, in the case of the Services, for main- 
tenance and repair), but partly also by reason of a 
natural evolution, stimulated no doubt by the war 
conditions, which is changing the general nature and 
method of engineers’ work. This second development 
at any rate will continue in the post-war period. The 
developments which ought to be made in education 
and training to meet these changing requirements need 
careful consideration. There is, on that account, 
some reluctance to think the problem out thoroughly 
at a time when all those best qualified to define the 
requirements are fully engaged on war work. 
will be equally busy during reconstruction. The matter 
is most important and must neither be rushed nor 
left to the few who are less busy than the best. 
wise, therefore, to begin promptly a critical review of 
probable future requirements in order that education 
and training of the professional engineer may be 
adapted to meet them as closely as possible. 

While the universities, technical colleges, and educa- 
tion authorities can best frame the education which 
will lead to the desired result, it is the engineering 
profession which can best judge what that desired 
result should be ; what are the character, the mental 
ability, and the knowledge of engineering principles 
which ought to be aimed at. The engineering institu- 
tions must play an essential part in seeking out and 
crystallising the experience of the profession in defining 
the requirement. It is proposed that the general 
question of education and training should be discussed 
by the Education Group of the Institution early in 
the New Year, with the object of framing a general 
outline of the requirements as indicated by the ex- 
perience of the profession. In order to benefit from 
the widest possible range of experience among members 
of the Institution outside the limits of the Education 
Committee and the Education Group, the following 
draft has been prepared as a tentative and perhaps 
provocative outline to stimulate discussion of the 
general objectives which ought, perhaps, to be aimed 
at, and the kind of courses which it would be reasonable 
to incorporate in the early years of an engineer’s service. 

Many members who could make valuable contribu- 
tion to the discussion will not be able to attend the 
meeting of the Group. It is proposed, therefore, that 
members should send to the secretary, preferably not 
later than December 31, a constructive criticism of the 
outline given below, with any further suggestions 
they wish to make. If the suggestions can be ex- 
tended to show what subjects and what principles 
experience indicates to be most important, a valuable 
detailed guide may be given. The replies will be 
analysed and will form an excellent basis for the dis- 
cussion which will be held later by the Group. It is 
suggested that contributions should mention the 
experience of the author and the viewpoint from which 
he writes. 

The objects of engineering education and technical 
training should be as follows. (i) To develop suitable 
character, outlook and mental ability. (ii) To teach 
the fundamental principles and theories of engineer- 
ing, taking them only so far as the individual student 
can learn them with such thoroughness that he will 
be able to apply them with confidence many years 
later. 
tinue after the end of the student’s formal training the 
independent study of practical processes, technical 
principles, administrative organisation, and advanced 
theory. (iv) To teach that knowledge of practical 
work and conditions which can best be included in the 
formal training period in order to assist the realistic 
understanding of the academic instruction given. (v) 


They | 


It is | 
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| and leading by about five years’ work, 50 per cent. in 
| works and 50 per cent. in college (perhaps alternate 
weeks or half weeks), to a Higher National Certificate 
giving exemption from the Associate Membership, 
examination. 
who are unlikely to reach the Higher School Certificate 
standard in mathematics and science by the age of 18. 

(6) Starting from Higher School Certificate at about 
18 and leading, after two years’ work, mainly but 
not wholly in college, to a non-specialised general 
ordinary degree. Those students who are suitable for 
another year’s advanced work in college should pro- 
ceed to an honours degree in civil, mechanical, electrical 
or aeronautical engineering. There should be a long 
vacation term in each year devoted to practical work, 
testing, drawing office work, and design, but not 
necessarily in works, 

Experience has shown that students who embark on 
one such course may develop in a way that shows them 
to be better suited to the other. Transfer either way, 
therefore, should be made as easy as possible. Matri- 
culation at present forms a fatal bar to many students 
who could transfer with great benefit to a degree course 
at a late stage. Course (a) gives greater weight to 
technical principles and applied subjects. Course (6) 
gives more fundamental theory and involves more 
difficult mathematics and science. The two courses 
should not be looked upon as having widely different 
status in the profession. Both courses should deal 
with general principles rather than the current practice 
of the moment. They should not be over-crowded 
| and should encourage independent thought and study 
which will continue into later work. Although in 
course (a) it will be necessary to keep fairly closely to 
those subjects naturally connected with one particular 
branch of engineering, it appears desirable that the 
ordinary degree of course (6) should be non-specialised 
so as to give the most general knowledge. The sub- 
sequent honours degree, if taken, must necessarily 
concentrate upon the subjects specially suitable for 
one branch—civil, mechanical, electrical, or aero- 
nautical. 

The degree course is intended to’ give a clear under- 
standing of the fundamental general principles and 
those mathematical processes which the engineer may 
want to use in his later work. It has a long-range 
objective and should not, therefore, include details 
of current practice except in so far as they may be the 
most realistic examples with which to illustrate the 
fundamental principles The principles and the 
| mathematics change little and are best learnt in college- 
Current practice changes more quickly—too quickly 
for most colleges to teach it really well except by 
instructors brought part-time from industry. It is 
better taught, therefore, in special evening or part- 
| time courses. It is suggested that the ordinary degree 
course (taking two years from Higher School Certificate 
or Intermediate) should be a general rather than a 
specialised course aimed at a particular branch of engin- 
eering. Even if an engineer does, in fact, remain in 
mechanical engineering all his life—and that is by no 
means certain—he will gain more from his degree 
course if it can be extended to include the basic prin- 
ciples of electrotechnics, structures, and perhaps sur- 
veying, than if the same time is devoted to carrying 
the mechanical subjects into rather greater detail. 
For the honours degree course, it would not, however, 
be profitable to carry this generalisation too far. The 
final one-year course should deal, therefore, with really 
| advanced work in two or three selected subjects. 

It is desirable that, during the formal training 
| period, the student should carry mathematics and 
| scientific work so far as he can with confidence and 
| full understanding. The remainder of the course 


| subjects, rather than to study of current practice. 
| Principles are harder to learn and do not change ; 
|eurrent practice changes quickly and is best learnt 
|in practice. In order to make even the early stages of 

a theoretical course satisfactorily realistic, it is im- 

portant that a student should receive some practical 
| training’ and experience ‘in works.” To leave a 


This course should be chosen by those | 


(iii) To give the ability and the desire to con- should be devoted to general basic principles of various | 


To teach sound general methods of experimentation and | student in this short works’ time to pick up what he 
test so as to obtain reliable conclusions promptly. (vi)|can is certainly inefficient and probably ineffective. 
To develop the writing of clear and concise technical | Even in course (a), which gives a greater proportion of 
reports and the ability to give clear verbal discussion on | practical work in shops, it is important that much of 
technical] matters. |this should be properly organised instruction rather 
Of some 21,000 boys annually who, in their School| than casual “ pick up.” The 
Certificate examination, take subjects which might | properly supervised and the earlier stages ought pro- 
well lead to engineering (mathematics and physics), | bably to be done in shops set aside for that purpose. 
only about 3,000 go on to obtain a Higher Certificate | This can only be a small part of the practical know- 
in similar subjects. It is possibly true to say that of | ledge, dexterity, and skill which the student will 
the engineers who have “ done well” in recent times | ultimately acquire. It is so difficult for a student to 
not more than one in seven has taken an engineerng get started with practical work in an engineering firm 
degree. It is therefore important to provide two | that it is probably best for him to begin his engineering 
general schemes, each one leading to a really useful | course with one or two months’ instruction in college, 
conclusion. The proposed schemes are as under :— | specially arranged to teach him something about 
(a) Starting from School Certificate at about 16/ general engineering and works before he enters. A 
| great deal of initial difficulty and delay may be avoided 
this way. 
Very few schools give any useful instruction in 


instruction must be 





* Reprinted from the December Journal of the Insti- | in 
tution of Mechanical Engineers. . 


Abridged. 


|} engineering drawing and sketching, but these 
essential in the early stages of practical work. They 
might well be included in the short preliminary course 
in college. They need not be carried nearly so fa: 
the engineering drawing course of London Univers 
Engineering Intermediate, which is rather artificial iy 
its upper reaches. Really good drawing and sketchi 
are essential in certain branches, but they can 
developed as the engineering course proceeds. Spe 
dexterity, and style are best learnt in the drawi: 
office. 

The present part-time courses release students fro 
works on one day or an equivalent period per wee! 
This detracts greatly from the value of the student t., 
the firm, because his job stops for one day. It i 
unsatisfactory for the student, because it is so short that 
it leaves much of the mathematical and difficult part oi 
his college work to be done in the evening when he is 
tired. He is ready to tackle much of his work in th 
evening, but this should preferably not be that part 
| which involves mathematics and difficult theory. I{ 
| he were relieved for 50 per cent. of his day time by 
| another student who worked “ opposite numbers " with 
him in the works and in college, the job in the work 
would go on continuously and the student would get 
much better chance with the more difficult part of hi- 
college work. This might be done in alternative weeks 
| or half weeks. Courses in administration, economic: 
or advanced stages of current practice in various 
subjects are best studied after the end of formal training 
and at a time when the engineer is facing such problems 
in his own work. Part-time instructors drawn from 
industry are specially valuable for these subjects. 

It is important that all instructors should have a clos: 
touch with applied engineering work. Those whos: 
main work is instruction should maintain clear and 
effective touch with applied subjects. Part-time 
instructors from industry are specially valuable for 
applied subjects. Industry should recognise that an 
instructor keeps the theory and principles of his special! 
subjects in a live and usable form and therefore has 
special value if he is employed on work to which he may 
apply them. It is reasonable, therefore, that the firm 
should accept some inconvenience in releasing him, 
because it will be at least offset by his extra value to the 
| firm if he is engaged on suitable work. 
| The young engineer depends greatly upon the prac- 
tical aspect of his training. He must learn it from a 
good source, and he has a great deal to learn in a short 
time. Students should, therefore, go to a selected firm 
which is prepared to make special arrangements for 

instruction, properly co-ordinated with the college and 
| university” courses. Instructors should be carefully 
| chosen and special accommodation should be arranged, 
| at any rate for part of the instruction. This will make 
|a demand on the industrial firm. It will be partly 
| offset by the fact that the firm gets an intimate critical 
| view of a number of students from whom they will later 
| have a chance of picking the best, and the remainder 
will go out with an understanding of the merits of the 
| firm and perhaps some prejudice in its favour. 
Industry as a whole must make a considerable con- 
| tribution in facilities, instructors, and in various other 
| ways. For course (a), it is desirable that apprentices 
| should be released from productive work for as much as 
50 per cent. of theic day time. This involves consider- 
able sacrifice by the firm but, as suggested above, may 
be less inconvenient than the present part-time ar- 
rangement. All these contributions involve some cost 
and inconvenience to the firm. Industry does depend 
so greatly, however, upon men of suitable character 
| and training that it must do a great deal to stimulate 
the supply, to define the requirements, and to offer 
rapid advancement to those who are really suitable and 
well qualified. Those firms who do most will have 
the best chance of finding the best men. It is useful to 
bear in mind the position of training in the fighting 
Services and how much the operational units of the 
Services contribute to the training organisation. 
Engineering is at least equally dependent upon good 
personnel. 
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OLD GuNS FOR SALVAGE.—In response to the appeal 
for non-ferrous metals, a resident in Petersfield has given 
to the salvage authorities the brass barrel of a Turkish 
gun weighing nearly 1 cwt. and 100 years old. An- 
other Petersfield resident has given up three gunmetal 
cannon. 


ALLOY-STEEL Scrap.—The Minister of Supply has 
issued the Control of Iron and Steel (No. 67) (Scrap) 
Order, 1942 (S.R. & O. No. 2493, price 1d.). This fixes 
maximum prices for manganese-molybdenum, carbon- 
chromium, and chromium-molybdenum steel scrap free 
from other alloys. The chromium-molybdenum scrap 
must not contain more than 0-5 per cent. of nickel. 
Separate maximum prices are quoted for heavy scrap 
and for turnings capable of being handled with shovels. 
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LABOUR NOTES. 


Tue writer of the editorial notes in the December 
issue of the Amalgamated Engineering Union’s Jowsne 
regards the statement on “A National Policy for 
Industry,” issued recently by a group of 120 indus- 
trialists, as ‘‘ a very intriguing document.”’ It proposes, 
** as a first step,” he says, “ the classification of industry 
into sections ; the setting up of a sectional association, 
and, where necessary, local or sub-associations, to 
co-ordinate the activities and secure the collaboration 
of all producers in each section ; and the creation of a 
Central Council of Industry representative of the whole 
with authority to formulate the views of industry on 
questions transcending the limits of any one trade, 
especially questions on which different sections may 
take different views. It is suggested that this Central 
Council should be a body elected at fixed intervals by 
the Councils of the Sectional Associations. Its functions 
would be to maintain contact with the Sectional 
Association and the Trades Union, and act on behalf 
of British industry in furthering international economic 
co-operation, and giving consideration to matters of 
high economic policy. It is recognised that it may be 
necessary to make membership of the Sectional Associa- 
tions and the Councils compulsory on all firms within 
industry and to give these bodies specific powers to 
make regulations and enforce decisions.” 





In the opinion of the contributor of these editorial 
notes, that is “ a pretty far-reaching proposal.’ “* There 
are,” he continues, “ practical questions involved upon 
which the memorandum throws no light. It is not 
clear, for instance, whether the proposed sectional 


associations will displace the existing organisation of | 
employers with which the trade unions have agree- | 


ments. Are we to look forward to the winding up of 
the Engineering and Allied Employers National Feder- 
ation? What would become of our agreements in 
that case? Further, the proposed Central Council of 
Industry is to maintain contact with the Trade Union 
Congress; but is the Sectional Association to have 
contact with the unions in its section of industry ? 
The most fundamental of all the questions raised, 
however, is whether the suggested contact between the 
new organisation on the employers’ side and the trade 
unions on the other will result in any genuine co-opera- 
tion or in any really close association between the 
Government and both sides of industry. To say 
candidly what is in our mind, we doubt very much 
that the form of industrial organisation proposed by 
this group represents any real advance in the direction 
in which we wish to move.” 





In view of the greatly increased membership, the 
executive council of the Amalgamated Engineering 
Union have decided to appoint seven regional officers. 
Each will represent an executive council division, be 
elected by that division, and be subject to the control 
of the executive council which may require him to 
co-operate with, or deputise for, any divisional 
organiser. 





It is reported in the December issue of the Amal- 
gamated Engineering Union's Journal that a Joint 
Trade Union Committee meeting was held last month 
for the purpose of drafting a programme of salaries 
and conditions for the following grades of the railway 


. service :—(1) Initial examiners ; (2) Piecework setters 


and checkers; (3) rate fixers; (4) finished work 
inspectors ; (5) progress men ; (6) material inspectors ; 
(7) routing inspectors; (8) piecework inspectors ; 
(9) technicians and staff employed on comparable 
duties. It was proposed that there should be two 
classes with the following scales of salary :—Class 2— 
2701., rising to 300/.; Class 1—320/., rising to 3501. 
The proposals have been submitted to the four main- 
line railway companies, which have been asked for an 
early meeting to discuss the matter. 





A national scheme of holidays with pay for workers 
in the civil engineering and building industries has been 
embodied in an agreement signed by the employers’ 
and operatives’ organisations represented on the 
National Joint Council for the Building Industry and 
the Civil Engineering Construction Conciliation Board. 
The scheme applies to all operatives covered by these 
two wage agreements. In Scotland, there is a separate 
wage agreement, and the Liverpool building employers 
have a district holiday scheme which is already in 
operation and is to be continued for the present. The 
scheme—which will provide for a week’s annual holiday 
with pay—is to come into operation in February, and 
will be administered by a non-profit-making company, 
“ Building and Civil Engineering Holidays Scheme 
Management Limited,” on the board of which will be 
members nominated by the national organisations 
responsible for the agreement. As stated on page 488, 


| ante, Sir Clement Hindley, past-president of the Institu- 


al | 


| 
| 


| tion of Civil Engineers, has been appointed independent 
| chairman. 

Under an award of the National Arbitration Tribunal, 
members of the trade unions affiliated to the National 
Hosiery Federation are to receive six days’ holiday a 
year with pay. The scheme is on a non-contributory 
basis, will come into operation next year, and will 
apply to workers who have been employed for a year 
before the holiday period. The annual holiday will be 
exclusive of statutory holidays. Payment will be at the 
rate of 31. 15s. for men and 2/. 10s. for women—with 
appropriate amounts for juveniles. The age at which | 
adult payments begin, the payments to juveniles, and | 
the provision for workers who have not served the | 
full year, are to be settled between the parties. } 

| 











The United States Office of War Information states 
that, while the number of men employed in American 
industry has risen from a monthly average of 30,545,000 
in 1937 to 36,621,000 in the first ten months of 1942, 
the average number of man-days of idleness due to 
strikes has fallen in that period from 2,369,000 to 
397,000. Man-days of idleness for the first ten months 
of 1942 were only 28 per cent. of the average for the } 
last five years of peace, though monthly employment 
in 1942 was 119 per cent. of the five-year average. No 
| estimate is given in the report of the time lost in war 

industries as a result of absenteeism, which is, according 
to the New York correspondent of The Daily Telegraph, 
as great a problem on the other side of the Atlantic as 
it is in Britain. Some men work overtime at the higher 
wages paid for such work and then take a few days off. 





| 


| A joint statement prepared by representatives of 
|the Congress of Industrial Organisations and the 
| American Federation of Labour, for submission to the 
| chairman of the United States War Production Board, 

asked, according to the Review of the International 
| Labour Office, for the following :—A procurement and 
| sub-contracting policy which would make possible the 
| maximum use of all available facilities and man-power 
|and provide for the full utilisation of small plants ; 

all-out expansion of the production of critical materials, 
| including the completion of existing expansion pro- 
|grammes and bringing the productivity of existing 

facilities to a maximum; the balancing of military 
| requirements and the scheduling and control of pro- 
| duction and assembly of component items; the con- 
| servation of essential materials through the revision of 
| military specifications and the elimination of non- 
| essential military and civilian uses of such materials. 





Other items in the statement were requests for a 
| more complete scrap-collection programme ; the speedy 
| utilisation of the skill of workers unemployed as a result 
| of unavoidable shut-downs, and the provision of ade- 
| quate compensation to sustain unemployed workers 
| and conserve their productive ability ; labour-manage- 
| ment production committees in all war plants and a 
pepe ps war-production drive under the direction 
of actual representatives of labour and management 
within the Labour Production Division of the War 
Production Board ; and a wage stabilisation programme 
designed to achieve uninterrupted maximum production. 





At a conference in Carlisle, on Friday last week, 
between representatives of the Shipbuilding Employers’ 
Federation and the Confederation of Shipbuilding and 
Engineering Unions it was agreed to increase the war 
bonus of male shipyard workers, 21 years and over, by 
6s. a week as from the beginning of the first full-pay 
week in January. The bonus for apprenticed youths 
and boys under 2] years and for women employees is 
to be proportionately increased. 





Various changes in the pay of officers and seamen in 
British merchant vessels were decided on at a meeting 
of the National Maritime Board on Friday last week. 
As from February 1, the “ differential payment” of 
21. a month will be merged with basic pay, and, in 
addition, basic pay will be increased for almost all 
officers and for all ratings except beginners. The 
monthly increases for officers will range from 10s. for 
uncertificated juniors and 11. 10s. for certificated juniors 
to 21. 5s. for chief navigating officers and 3/. 15s. to 41. 
for chief engineers on steamships. 





For A.B.’s, the increase will be ll. 7s. 6d. An A.B.’s 
total monthly remuneration, therefore, where food is 
found by the owners, will be 14/. basic, plus 101. war 
risk money. Weekly rates of pay for both officers and | 
ratings are increased proportionately. The position of 
| radio officers is under consideration. The reserve port- 








tates of pay are not increased. 





CAUSTIC EMBRITTLEMENT.* 


By E. W. Corseck, M.A., 8. H. Smrru, B.Se., and 
L. Powe, B.Sc. 


(Concluded from page 480.) 


In all the foregoing experiments, except perhaps the 
first, there is no evidence whatever that intergranular 
cracking has been produced ; in the first case, artificial 
concentration took place by virtue of a leaky joint. 
Straub contends that, although no steam is lost from 
the testing unit, the water apparently concentrates in 
the capillary space around the filler head, in contact 
with the stressed specimen. He supports this view 
by a statement that at the end of a test when failure 
has not resulted, analyses of the liquor remaining above 
the filler show a reduction in concentration. It is by 
no means clear how such an effect can take place, 
though a possibility was envisaged that, if the specimen 
was filled in such a way that the liquor was confined 
to the space above the filler, leaving an air space below 
the head, evaporation could occur past the filler into 
the air spacey probably leaving a concentrated solution 
in the capillary space. This experiment was accord- 
ingly tried, although Straub definitely infers in his 
description of the testing procedure that the liquor 
is put into the hollow specimen before the filler is 
inserted. It was found that by putting in the filler 
first (0-002 in. clearance) the liquor remained above it ; 
after five days at 250 deg. C. the specimen was examined 
and found to be quite normal, with liquor both above 
and below the filler. On cutting up the specimen for 
examination, no cracking was found. In view of these 
disappointing results, it was decided to abandon the 
use of a filler, and to carry out tests with concentrated 
liquors. 

“A” Mild Steel Specimens Without Fillers.—The 
earliest experiment of this type used the water from the 
embrittled boiler (referred to previously) concentrated 
by evaporation to one-twentieth of its volume. It 
was exposed in a specimen containing no filler for 
10 days at 210 deg. C. under a stress of 45,000 Ib. (20 tons) 
per square inch, without producing any signs of cracks. 
The synthetic concentrated liquor was used at 250 
deg. C. in a set of experiments, in which a tensile load 
of 45,000 lb. per square inch was applied to the speci- 
mens. In three cases out of four, test-periods extended 
up to 19 days produced only slight pitting and general 
attack on the bore of the specimens. In the fourth 
case failure occurred in 5} days; this specimen was 
the only one of this set which was not accurately 
machined, and the failure was believed to be largely 
intergranular. There were, however, no subsidiary 
cracks by means of which this belief could be con- 
firmed. It did appear, however, that the non-uniform 
specimen was rather more promising than the accurately 
made ones, confirming the suggestion that uneven 
loading may be a contributory factor in promoting 
embrittlement. 

The results, as a whole, from the “A” mild steel 
specimens did not appear at all promising; but one 
further experiment in this series was carried out, 
using the concentrated liquor, together with a filler. 
The specimen was accurately machined, but the filler 
was made large enough to be pinched when under load, 
so that local irregularities in stress would be caused in 
the region of the filler head. Under a stress of 45,000 Ib. 
per square inch at 250 deg. C. this specimen broke in 
six days, with a sharp brittle fracture. The fracture 
appeared to be trans-crystalline, and a number of 
oxide-filled fissures and subsidiary cracks, mainly 
trans-crystalline in type, were found. Fig. 6 (un- 
etched) and Fig. 7 (etched), on page 518, show a typical 
example. 

“4A” Mild Steel Specimens: Cold-Worked.—A 
series of experiments was carried out in which non- 
uniform stressing was aimed at by using the hammered 
specimens. The bore of these specimens was formed 
by drilling, which by its lack of accuracy contributed 
still further to an uneven stress distribution. Four 
such specimens were tested at a temperature of 250 
deg. C., using the concentrated synthetic liquor, 
without a filler. Under a stress of 45,000 lb. per 
square inch the first specimen failed in 12 hours by 
the development of a circumferential crack, which on 
examination was thought to be partially intergranular ; 
the wall thickness was very uneven, however, and 
was only about 4 mm. at the position of the crack. 
Under the same conditions the second specimen broke 
completely in 2} days. This specimen had an almost 
uniform wall thickness, and the crack appeared to have 
spread from the bore almost uniformly round the 
whole circumference. It could not be established that 
the crack was definitely intergranular; a number of 
subsidiary oxide-filled fissures was also present which 
appeared to be mainly trans-crystalline. 

The third specimen was loaded only to 40,000 Ib. 





* Paper read before the Institution of Mechanical 
Engineers, on Friday, November 20, 1942. Abridged. 
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(17-85 tons) per 
This time a number of short fine subsidiary cracks 
were present; they were mainly intergranular. The | 
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specimen was slightly eccentric, and the cracks were | 


found in the thinnest part of the wall. The fourth 
specimen was loaded only to 35,000 Ib. (15-62 tons) 
per square inch, and failed in less than four days by 
the formation of a pinhole. The wall thickness was 
found to be only about } mm. at this point ; a number 
of oxide-filled fissures and a few finer “ fingers” were 
present near the point of failure, and it was thought 
that some of them may originally have been inter- 
granular. The true course of the cracks was con- 
siderably masked, however, owing to subsequent 
corrosion. 

Bright-Drawn Steel: Plain Hammered Specimens.— 
The experiments described above showed that failure 
of “A” mild steel specimens occurred under certain 
conditions, and it would appear that the distribution 
of the applied tensile stress in the walls of the specimen 
is an important factor; the quickest results seem to 
have been obtained when the stresses were most 
unevenly distributed. In many cases, however, the 
nature of the failures was indeterminate ;, it was rarely | 
possible to find conclusive proof that the cracks were | 
intergranular, and often cracks and fissures were found | 
filled with oxide and following a completely trans- | 
crystalline course. It was believed that steel of | 
inferior quality would prove more susceptible to | 
embrittling conditions, and a considerable number of | 
tests were carried out using the bright-drawn steel. 
All the specimens referred to in this section were cold- 
worked by hammering. 

The concentrated standard liquor at 250 deg. C. 
caused failure by cracking in 82} hours in a specimen 
loaded at 45,000 lb. (20 tons) per square inch. The 
specimen was rather eccentric and a number of com- 
pletely intergranular cracks were found in the thinnest 
parts of the wall; the bore of the specimen was covered 
with a shining film, apparently black magnetic iron 
oxide. Under the same conditions a similar specimen | 
failed in two days by cracking ; in this case the speci- 
men was distinctly eccentric and only the one crack 
was found. This was not an intercrystalline crack. 
When repeated with a more unitorm specimen the 
crack shown in Figs. 8 and 9, on this page, caused 
failure in 17} hours; the intergranular nature of this 
crack and its spurs is very obvious. This test was 
very interesting because after 17 hours the specimen | 
was examined and found to be dry as a result of leakage, 
but on refilling, failure occurred after about $ hour. 
The bore of the specimen was covered with shiny | 
crystals of black magnetic oxide. 

In another experiment conditions were similar, 
except that a stress of only 40,000 Ib. (17-85 tons) | 
per square inch was applied. After three days the | 
stress was raised to 45,000 Ib. (20 tons) per square inch, 
and complete failure occurred after a further three 
days (80 hours). Once again the starting point of the 
crack appeared to be in the thinnest part of the wall, 
and microscopic examination showed the presence of 
numerous cracks, starting from the bore. Most of | 
these cracks were short and straight and appeared to 
be trans-crystalline ; a few longer cracks were present 
and careful examination showed them to be partly 
intererystalline and partly trans-crystalline. A typical | 
““ mixed’ crack found in this specimen is shown in 
Figs. 10 and 11, opposite. It will be seen that this | 
erack starts in a trans-crystalline manner, and then 
becomes mainly intercrystalline, but several trans- 
crystalline spurs are present in the first half of the 
crack. 

Further experiments under similar conditions also | 
produced cracks which appeared to be mainly inter- 
granular, in one case the cracks appeared at a tempera- | 
ture of 215 deg. C. In two cases a stress of 50,000 Ib. | 
(22-3 tons) per square inch produced fissures and 
cracks; these were not intercrystalline, and the 
specimens were found to be very eccentric. 

A further series of tests was carried out on specimens 
of the same type in other concentrated liquors of | 
slightly different composition. A concentrated liquor 
containing 35 per cent. NaOH, but free from silica, was 
tested at 250 deg. C., using a stress of 45,000 lb. (20 tons) | 
per square inch. No signs of cracking or ou were | 
produced in eight days. An experiment in which the | 
amount of silica in the standard concentrated liquor was 
doubled was continued for seven days at 250 deg. C. | 
under a stress of 40,000 lb. (17-85 tons) per square inch. 
No signs of cracking were found, though a very thin | 
layer of shiny black deposit was formed in the bore 
of the specimen. Similarly, a reduction of the silica | 
content by about 40 per cent. failed to produce any 
cracks in 11 days under similar conditions. A liquor 
containing 40 per cent. NaOH and the standard 
amount of silica caused a brittle type of fracture in 
less than seven days. A few subsidiary cracks were 
found, which appeared to be mainly intercrystalline. 

Specimens Containing Rivets.—A number of tests 
was carried out with the riveted specimens described 
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Fie. 8. FissurEs IN 
or Bricut-DrRawn STEEL; 


earlier. In the first experiment the standard concen-;A longitudinal section through the rivet revealed 
trated liquor was used in a specimen of bright-drawn | some eccentricity, and cracks were found in the thinner 
steel stressed to 45,000 lb. (20 tons) per square inch | wall, just below the rivet, leading from the outside of 
Leakage at.the rivet was severe, and after one day the| the specimen; no cracks were found starting in the 
| Specimen was found to be quite dry and was refilled.| bore. Figs. 12 and 13, opposite, show one of the 
| Failure occurred below the rivet, after a further | cracks, which is seen to be almost completely inter- 
|18 hours; the specimen was found to contain oxide | granular and is very typical ot true caustic embrittle- 
“fingers” and short fine trans-crystalline cracks.| ment. The cracked region was covered with an accu- 


| This type of failure was similar to those experienced | mulation of salts, outside the specimen, and it is clear 


| in several cases with “ A” mild steel specimens, and is | that the liquor had leaked past the rivet head and had 
| not regarded as true caustic embrittlement. The steel | become concentrated by free evaporation. This experi- 
used for this test, although actually taken from a/ ment is of particular interest because the conditions 
bright-drawn bar (No. 1) had a similar analysis and are almost identical with those which may be considered 
microstructure to the “A” mild steel, and is a steel|to exist in a riveted boiler seam, the dilute liquor 
in no way comparable with the remainder of the having seeped past the rivet and concentrated in 
bright-drawn steel bar used for other experiments. |contact with the cold-worked and stressed material 

Using a true bright-drawn steel specimen containing | near the rivet hole. Unfortunately, it is impossible to 


a rivet, with the standard dilute liquor, intergranular | exercise precise control over the experimental condi- 
| cracks were found after four days. 
not fail, but leakage occurred past the rivet and after | entirely a matter of chance. 
| three days it was refilled ; 
and 20 hours later the specimen was again quite dry. | mild steel specimens stressed to 40,000 lb. (17-85 tons) 


This specimen did | tions, and in particular the rate of leakage is almost 


further leakage took place, Two similar experiments were tried, using “A” 
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Fig. 10. 


“*Mrxep ” Crack in Brigut-Drawn Specimen; UNETCHED. x 200. 























Fig.12. INTERCRYSTALLINE CRACKS IN SPECI- 
MEN CONTAINING Rivets; UNETCHED. x 200. 


per square inch. In the first case, fairly rapid leakage 
occurred and the specimen was refilled after the first 
day. After a further two days, microscopic examina- 
tion showed that no cracks of any type were present. 
In the second case, leakage was at first very rapid 
and the rivet was reclosed while the specimen was 
under stress ; this was effective in preventing practi- 
cally all leakage, even when the stress was raised to 
45,000 Ib. (20 tons) per square inch. Examination 
after a total time of ten days revealed no signs of 
cracking. It appears that while this form of test is 
capable of producing true embrittlement cracks when 
a suitable rate of leakage can be obtained, conditions 
are not likely to be at all reproducible. It may be of 
some significance that the bright drawn steel cracked, 
while the “A” mild steel did not, but it was not 
thought worth while carrying out any further tests 
with this type of specimen. 








|men was machined without hammering ; 


x 200. 














SaME SPECIMEN as IN Fie. 12: 


Fie. 13. 


OTCHED. xX 200. 


fall into the classification adopted above. A hammered, 
bright-drawn steel specimen was tested under a stress 
of 46,000 Ib. (20-5 tons) per square inch with the 
standard dilute liquor at 250 deg. C., using a filler. 
This specimen was examined after three days and 
found to be full of liquor, and the test was restarted. 
After a further five days it was found that leakage 
had occurred, both at the sealing gasket and through a 
large crack low in the specimen wall; probably this 
crack formed very soon after the specimen was relqaded 
on the third day. Microscopic examination revealed a 
subsidiary crack which was probably intergranular. 
The filler remained loose and it seems clear that initial 
concentration of the liquor occurred due to the leaky 
gasket. Two bright-drawn steel specimens were tested 
with concentrated liquor at 250 deg. C. under a stress 
of 40,000 Ib. (17-85 tons) per square inch. One speci- | 
the other 
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| specimen failed completely after 15 hours and was 
|tound to contain a number of straight blunt-ended 
| fissures, and a few fine cracks of the “ mixed e” 
| partly intercrystalline and partly trans-crystalline. 
| The specimen “ as received” cracked after 36 hours ; 
| it was found to be very eccentric. The crack was in 
the thinnest part of the wall and was thought to be 
| intergranular. Two specimens were cold-worked before 
| machining by imparting a 10 per cent. strain, one in 
tension, the other in compression. A third was bent 
slightly before testing. None of these cracked when 
tested with concentrated liquors containing silicate. 
Experiments with Shear Type Specimens.—Up till 
the time of writing the paper, only a few tests had been 
carried out using the shear type of test-piece, but the 
results obtained are worthy of mention. All the 
specimens were machined from bright-drawn steel, and 
no additional cold-working was attempted. The 
standard dilute liquor containing 1,400 p.p.m. of 
NaOH together with 110 p.p.m. of silica was used. 
Jsing this type of specimen it was found necessary 
to dismantle daily for refilling and after this had been 
done several times a number of the specimens failed 
suddenly during reloading. The cracks were examined 
and showed little sign of subsidiaries from which the 
| type of cracking could be determined. In one case, 
| however, the specimen was sectioned after six days’ 
| test before it had broken. In this experiment cracks 











| were found in the angle under the head of the test- 
piece, and these were of a predominantly intergranular 
| nature. 

Conclusions.—No results have been obtained which 
confirm Straub and Bradbury’s statement that the 
filler induces concentration of a dilute liquor in the 
| capillary space. One or two cases of cracking have 
occurred when using a dilute liquor and a filler, but 
concentration has been caused by accidental leakage 
in every case. There is considerable evidence that the 
formation of embrittiement cracks is greatly assisted 
if the steel is stressed in a non-uniform manner, either 
through changes in section, local cold-work, or both. 
The poor-quality steel appears to crack much more 
readily than good class “‘ A” mild steel. Failures and 
cracking which have occurred appear to fall into two 
classes: the first is a genuinely intercrystalline attack, 
the cracks being fine, numerous, and free from oxide, 


| and usually associated with a crystalline black deposit 


of magnetic iron oxide in the bore of the specimen. 
The second class takes the form of fissuring of the 
attacked surface ; the fissures are usually straight and 
blunt-ended ; they are trans-crystalline, often filled 
with products of corrosion, and may extend in the 
form of trans-crystalline cracks, few in number, also 
filled with products of corrosion. The second form of 
attack is not considered to be genuine caustic embrittle- 
ment, though it is obviously of importance; and the 
conditions under which it occurs must be very similar 
to those which cause genuine intergranular attack. 

In the authors’ experiments the second class of attack 
has been shown most frequently by the “A” mild: 
steel ; some of the bright-drawn steel specimens have 
also shown similar features, which appear sometimes 
to be associated with excessively high values of local 
stress (i.e., exceptionally thin walls). Almost every 
example of what is considered to be genuine caustic 
embrittlement was produced in the bright-drawn steel 
specimens. It has not been possible to reproduce 
failures with any certainty, under closely similar 
conditions. 





SMALLER ENVELOPES FOR TELEGRAMS.—The size of the 
envelopes in which telegrams are delivered is to be 
reduced. Last year the Post Office handléd more than 
55 million inland telegrams, in addition to 6 million from 
ships and overseas. It is estimated that 28 tons of 
paper will be saved every year by the use of the smaller 
envelope. 





MINERS’ WELFARE NATIONAL SCHOLARSHIPS AND EX- 
HIBITIONS.—The Ministry of Fuel and Power has 
announced that the trustees of the Miners’ Welfare 
National Scholarship Scheme and of the Miners’ Welfare 
National Students’ Exhibition Scheme invite applica- 
tions for a limited number of university scholarships 
and exhibitions. The latter are available for award 
to the most meritorious of the unsuccessful candidates 
for scholarships. Candidates must be either employees 
in or about coal mines in Great Britain, or the sons or 
daughters of such employees, who should not normally 
be less than 17 years of age on January 25, 1943. In 
exceptional circumstances, applications will be con- 





sidered from candidates under 17, but not below 164 years 
of age. Forms of application and further particulars 
may be obtained from the Secretary, Miners’ Welfare 
National Scholarships Scheme, Ashley Court, Ashtead, 
Surrey. Applicants must state whether they apply as 
mine employees or the children of employees, as the 


Miscellaneous Experiments with Hollow Specimens.— | was first normalised at 930 deg. C. and hammered | forms ‘are different in the two cases. Completed forms 


A few tests were carried out which do not properly | during manufacture. The normalised and hammered | must be in the hands of the Secretary by January 25, 1943. 
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AERONAUTICS. 


Variable-Pitch Airscrews. L. G. Fairhurst, 
(4 Figs.) December 19, 1940.—The 








rom the 


546,621. 
of Gloucester. 





invention is an adaptor for mounting the blade root in | 
bearings in the hub. The design is intended to eliminate | 


the radial flange which it has hitherto been customary to 
form on the blade root to carry the centrifugal load, 
which usually involves a high stress concentration at the 


but 


root of the blade so that the diameter is large, and also | 
the interruption of the grain flow in the material of the | 


blade, with consequent weakness near the flange where 
root of the | 


the stress concentration is greatest. The 
blade has a cylindrical surface 11 and an upset conical 
surface 12. The latter is normal to the direction of the 
resultant load on it of the centrifugal and bending loads. 

















The root is supported in an adaptor which consists of a 
two-part sleeve 13, divided longitudinally. The sleeve 
fite the cylindrical surface 11 and engages the conical 
surface 12. A ring 16 bolted to the lower end of the 
sleeve 13 after the two parts have been placed around 
the blade-root has a lip 17, which fits over the outer 
surface of the sleeve and holds the two parts of the 
sleeve together at this end. A clamping ring 18 is 
tightened round the upper end of the sleeve. The 
abutting edges of the two parts of the sleeve 13 are 








serrated for part of their length and interlock to prevent | 


relative longitudinal movement of the two parts. A 
ring 22 is screwed into the ring 16 and beds on to the 
base of the blade-root so as to hold the conical surfaces 12 
in engagement. This ring must be tightened up before 
the clamping ring 18 is tightened. The adaptor is 
mounted in ball bearings in a socket 23 in the airscrew 
hub. The blade is arranged for pitch-variation by an 
hydraulic motor having a movable cylinder which is 
connected to a pin 25 on the base of the blade. This 
pin is integral with the ring 16 so that the pitch of the 
blade can be set by slackening the clamping ring 138, 
which is readily accessible, and turning the blade in the 
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adaptor to the required setting, it being unnecessary to | a vane carried on an arm secured to the spindle 15 and 


disturb the connection to the pitch-varying motor. 


(Accepted July 22, 1942.) 
ELECTRICAL APPARATUS. 


546,243. Alternating-Current Measuring Instrument. | 


Elliott Brothers (London), Limited. of Lewisham, 
and G. F. Shotter, of Friern Barnet. (3 Figs.) January 2. 
1941.—-The invention is applicable to all types of 
alternating-current indicating and recording instru- 
ments, including relays. It has the advantage of 
affording a simple method of selecting that shape of 
current-defleetion characteristic which is most appro- 
priate to the uses to which the instrument is to be put. 
A central core 1 is built up from thin circular soft-iron 
lamingz which are drilled through at about twelve 
points near their peripheries, each hole being open to the 
peripheral edge through a narrow slot. The laming are 
also drilled centrally and are assembled into a cylindrical 





pack in which all the peripheral holes are in register and 
form longitudinal slots along the surface of the core. 


moving in an annular channel. The instrument operates 
as follows: The currents in the two windings of the field 
system on the core are out of phase. A torque is applied 
to the rotor by its magnetic component, i.¢., the iron 
wire coil, while at the same time a second torque 
| exerted by the aluminium former due to the eddy curre ts 
induced in it by the alternating fluxes of the field syste: 
Hence the rotation of the rotor is determined by th: 
resultant of these two torques and this can be modifi 
according to requirements by correct selection of t}. 
compositions and relative dimensions of the magnet: 
and eddy-current components, i.e., the most appropriat: 
shape of current -deflection characteristic can be selecte:| 
Since the rotor is located at the maximum radius of th: 
movement, the torque exerted is a maximum for a given 
size of movement and a given flux density. The instru 
ment can be used as a phase indicator when an alter- 
nator is to be paralleled on to already live "bus bars 
One winding of the core is then connected across the 
bars and the other across the terminals of the incoming 
machine. If the voltage of the alternator is in phase 
with that of the bars, the instrument will show no de 
flection. If, however, the voltage of the alternator lags 
or leads on the "bus-bar voltage, the instrument wil! 
deflect to one side or the other of the zero position accord - 
ingly. Instruments can be wound for three or more 
phases. (Accepted July 3, 1942.) 


FURNACE APPARATUS. 


546,449. Electrically-Heated Kiln. B. J. Moore and 
B. C. Moore, of Stoke-on-Trent. (6 Figs.) July 3, 1941. 
The kiln is of the kind in which the heating elements are 
placed in position from the outside, and the object of 
the invention is to enable defective elements to be 
| removed and replaced from the outside without inter- 
| rupting the working of the kiln. The heating elements 
| are located in pockets 13 in the inner walle of the kiln 

| at the inner ends of horizontal slots 14 running through 
| the side walls to the outside. The base of each of the 
side walls is of ordinary brick, while between the slots 14 
are sections of diatomaceous earth, or heat-insulating 
| blocks. The parts adjacent the inner wall and the roof 
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Two separate windings are wound in the slots, the central | 


planes of the windings being at right angles to each other. 
One end of each of the windings is connected to a common 
terminal while the other ends are connected to a second 
common terminal, one through a resistance and the 
other through a reactance. The laminated ‘core is 
secured on a metal tube 8 (Fig. 2) over a layer 9 of insula- 
tion. 
is turned over at the top on to the top of the tube 8. 


A central brass tube 10 is fitted in the tube 8 and | 
| from them. 


At its lower end it is threaded and passed through a | 


brass bridge 13 on the frame of the instrument to which 
it is secured by a nut. A brass spacer washer is inter- 
posed between the bridge plate and the lower end face 
of the core. Through this central tube 10 passes a 
threaded aluminium spindle 15, its upper and lower 
extremities having pressed-in hard-steel points which 
rest in jewel cups in the usual manner, the arrangement 
of pointer, balance-weights, and control spring conform- 
ing to the normal practice. B th the pointer 22 is 


clamped a light carrier arm 23 the extremities of which are 





(646, 
of the kiln are of fireclay blocks. Each element consists 
of a grid 19 of strip metal placed on edge with the end 
portions of the elements cranked so as to bring the 
current conductors 21 to the sides of the slots 14 while 
allowing the end elements of the grids to stand away 
Each of the current conductors 21 is formed 
by an integral extension of the heating element, with 
further strips secured on either side of it. The elements 


| rest upon fireclay blocks 18, which form part of the inner 


wall of the kiln. The slots 14 are sealed from the outside 
by fireclay blocks 22, provided with bar handles so that 


| they can be removed from the exterior of the kiln. 


Between these blocks and the outer face of the kiln are 


| further blocks 24 of diatomaceous earth which can be 


bent down at right angles just to clear the core.’ To the | 


ends of these down-turned extremities is fixed a rotor con- | 


sisting of a thin aluminium-alloy former of slightly greater 
diameter than the core on the outer surface of which 
is wound a coil of iron or steel wire 24. Damping is by 


| the kiln has been in use. 


fabricated with a cement and machined to form. Above 
each of the blocks 24 and near the outer face of the 
kiln is a continuous lintel 26. The blocks 22 and 24 
are wrapped in china-clay bearing paper before being 
placed in position, so as to facilitate their removal after 
The paper burns away, leaving 
a dressing of china clay around each of the blocks. 
(Accepted July 14, 1942.) 


END OF THE ONE HUNDRED AND FIFTY-FOURTH VOLUME. 
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Ofices for Publication and Advertise- 
ments, 35 & 36, Bedford Street, Strand, 
London, W.C.2. 

we desire to call the attention of our readers 
to the fact that the above is our REGISTERED 
ADDRESS and that no connection exists 
petween this Journal and any other publications 
pearing somewhat similar titles. 


TeLEcRAPHIC) “ ENGINEERING,” LESQUARE, 
ADDRESS J LONDON. 


TeLEPHONE NUMBER—TEMPLE BAR 3663 (2 lines). 
BMEKGENCY ADDRESS DURING HOSTILITIES 


18-20, Compton Road, 
Hayes, Middlesex. 


Telephone : 
Advertising Dept, HAYES, 1723. 
Editorial Dept, HAYES. 1730. 





For particulars of Subscription Rates see 
Leader page, centre of paper. 
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The Editorial Index to Vol. 
153 (January—June 1942) is 
now ready and will be sent 
to any reader, without charge 
and postage paid, on appli- 
cation being made to the 
Publisher. 
reduce the consumption of 


In order to 


paper, no copies of the Index 
are being distributed except 
in response to such 


applications. 








ADVERTISEMENT RATES. 





The charge for advertisements classified under 
the Headings of Appointments Open, Situations 
Wanted, Tenders, etc., is 6/- for the first four lines 
or under and 1/6 per line up to one inch. The line 
averages six words. When an advertisement mea- 
sures an inch or more, the charge is 18/- per inch 
If use is made of a Box No. the extra charge is 1/- 
per insertion, with the exception of advertisements 
appearing under Situations Wanted. Payment must 
accompany all orders for single advertisements 
(which should be delivered not later than first post 
on Wednesday, otherwise their insertion cannot be 
guaranteed. 5% allowed on 6, 124% on 13, 25% 
on 26, and 333% on 52 weekly insertions 

Unless the classification is clearly stated on the 
copy, advertisements appearing in these columns 
will be classified at the discretion of the Publishers. 





The proprietors will not hold themselves responsible 
for blocks left in their possession for more than two 
years. 











The fact that goods 
made of raw materials 
in short supply owing 
to war conditions are 
advertised in this 
paper, or described in 
its editorial columns, 
should not be taken as 
an indication that they 
are necessarily avail- 
able for export. 
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EDUCATIONAL. 





WEEKEND COURSE FOR INDUSTRIAL 
MEDICAL OFFICERS. 


‘ AJ 

weekend Course on Fac- 

TORY MEDICAL SERVICES and INDUS- 
TRIAL DISEASES will be held at the LONDON 
SCHOOL OF HYGIENE AND TROPICAL 
MEDICINE, GOWER STREET, W.C.1, on SATUR- 
DAY and SUNDAY, FEBRUARY 27th and 28th, 
1943. The course will be a practical one and 
primarily for Works Medical Officers. FEE ONE 
GUINEA. Another announcement with further 
details will appear later. N 149 


See also Page 48 








mall Hot Rod-Mill with 


ample scope for development, 
OFFERS to a young and ambitious 
ENGINEER, with good practical know- 
ledge of Rolling, Roll turning, Roll setting 
and good organising ability, a GOOD 
OPPORTUNITY to establish himself AS 
A MANAGER.— Address, N 152, Offices of 
ENGINEERING. 





See also Page 48 








APPOINTMENT FILLED. 





AUCTION SALES. 


[{PWARD RUSHTON, SON 
4anp KENYON pe Fae 


AUCTIONEERS, VALUERS, AND FIRE LOSS ASSESSORS OF 
ENGINEERING WORKS 
PLANT AND MACHINERY 

Yore Hovuss, 12, York Srreet, MANCHESTER. 

Telephone : 1987 Central (2 lines). 
Telegr ; "mn ken, Manchester.” 
: 1946 


See also Page 48 














lhe Directors of Willford and 


COMPANY LIMITED of SHEFFIELD, 
desire to thank the Applicants for the vacancy of 
MANAGING DIRECTOR, which position has now 
been filled. N151 








WANTED. 


‘ 

A lfred Herbert Ltd. Coventry, 
o PAY BEST PRICES for SECOND-HAND 
MACHINE TOOLS in good condition, by first-class 
makers.—Write, wire, or phone, and our representa- 
tive will call. ‘Phone 88781 (12 lines) Coventry. 
Telegrams LATHE, Coventry. 2213 








EXPERIMENTAL WORK. 





JQ esearch Engineers, Limited, 
rV Northampton Grove, Canonbury, N.1, 
Clissold 5204/5/6. Kegret they are unable to 
undertake Private experimental work during the war, 
except under a Priority Certificate. 2177 








PUBLIC APPOINTMENTS. 





THE UNIVERSITY OF BIRMINGHAM. 


CHAIR OF MINING. 


pplications are invited for 
the CHAIR OF MINING, rendered vacant 
by the death of Professor K. NEVILLE MOSS. 

The salary offered is £1100 to £1300 per annum. 

The Mining Department deals with the following 
subjects :—Coal Mining, Coal Treatment and 
Utilisation, and Metal Mining. While it is intended 
to maintain all these activities, it is not necessary 
that candidates should have an intimate knowledge 
of all of them. The University wishes to appoint a 
man who is able to take a special interest in the coal 
industry. 

Ten copies of applications, together with the names 
of three referees, should be sent before Ist March, 
1943, to the undersigned, from whom further par- 
ticulars can be obtained 
BURTON, 

Secretary 


{ ty. 


The University, 
Edmund Street, 
Birmingham, 3. 


December, 1942. N 154 





See also Page 48 








PLANT WANTED. 


[ J gently Required 2000 yards 

24-in. gauge PORTABLE TRACK on Steel 
Sleepers, preferably 20 Ib. per yard, together with 
STEEL SIDE TIPPING WAGONS.—Address, 
N 146, Offices of ENGINEERING. 














Jiite-Watchers’ Mattresses and 


- PILLOWS. If you have bulk requirements 
write REST ASSURED UPHOLSTERY & BED- 
DING CO., LTD., Harlestone Road, Northampton. 





Est. 1998. Telephone: Northampton 366. Con- 

tractors to H.M. Government. N 86 

A vallable from Stock or 
EARLY DELIVERY. 

DIAL INDICATORS. Dial diameter 2} in. Range 


0-200 in. and 0-020 in. 
At £5 5s. Od. 

SUPER ELECTRIC 
At £4 19s. 6d. 

TOOL CABINETS, made from steel sheet, 34} in. 
by 18} in. by 15, in. At £3 3s. Od. 

H.S.8. MILLING CUTTERS, side and face, all 
— sizes, from 2} in. to 6 in. (also 7 in. and 
8in.). 


Graduations 0-0001 in. 


ENGRAVING PENCIL. 


E. FUCHS 
123, Hamilton Road. LONDON, N.W.11. 
"Phone : SPEedwell 7248. N 116 


THO*® W. WARD LIMITED 


DOUBLE DRUM STEAM HAULAGE GEAR 
(LONGBOTTOM), cyls. 10 in. by 12 in., drums 
3 ft. dia. by 11 in. wide. 

DOUBLE DRUM STEAMHAULAGE GEAR 
(USKIDE), cyls. 10 in. by 14 in., drum 2 ft. 8 in. 
dia. by 13 in. wide, flanges about 174 in. deep. 

HYLAND PETROL/PARAFFIN ENGINE, 
able for “ Cub ” Excavator. 

STIRLING WATER TUBE BOILER, 40,000 Ib. 
evaporation heating surface 8889 sq. ft., super- 
heater stokers, etc., w.p. 210 Ib. per sq. in. 

STIRLING WATER TUBE BOILER, 30,000 Ib. 
evaporation 6155 sq. ft., 210 Ib. per sq. in. and 
one DITTO of 30,000 Ib. evaporation heating 
surface 5575 sq. ft., 210 Ib. per sq. in. 

Write for * Albion " Catalogue. 
"Grams, Forward, Sheffield ; "Phone 26311 (15 lines). 
ALBION WORKS, SHEFFIELD. N 157 


See also Page 48 
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MACHINERY FOR SALE. 





Janted, Dave Paxman 
ECONOMIC MULTITUBULAR BOILER 

about 3500/4000 Ib. capacity per hour; not less 
than 100 Ib. pressure; would consider any other 
good make or even TWO BOILERS OF OTHER 
TYPE to give this capacity.—Address, N 147, Offices 


of ENGINEERING. 
Vertical 


\ 7 anted, Diesel 

ENGINE DRIVEN GENERATING SET 
from 75-100 kW for 220 volts D.C. or 400/440 volts 
A.C.—Please send particulars with price and where 
to be seen to N 148, Offices of ENGINEERING. 


y ¥ 
\\pray Plant Wanted. Second- 
hk” hand two gun machine comprising Air Com- 
pressor Pressure Tanks and Motor (preferably, but 
not essential, 200 A.C.) to give up to 60 Ib. pressure, 
with or without guns. Attractive price paid for 
right outfit.—Full particulars to J. W. SIMPSON 
(Chemist), LTD., 43, Museum Street, London, W.C.1. 
‘Phone CHAN 6101. N 150 


See also Page 48 

















PUBLICATIONS. 





See also Page 48 








APPOINTMENTS OPEN. 





It is advisable when sending testimonials to forward 
copies and NOT originals. 


IMPORTANT 


Advertisers in APPOINTMENTS OPEN Column 





should make themselves acquainted with the 
terms of 
STATUTORY RULES & ORDERS 
1941 No. 2069 
RESTRICTION ON ENGAGEMENT ORDER 





echnical Writer, 

well educated, sound know- 
ledge and practical general experience 
in mechanical engineering. Pre- 
ferably also experience in motor and 
aircraft engineering. CAPABLE OF 
WRITING TECHNICAL 
ARTICLES AND LECTURING TO 
ENGINEERS AND DESIGNERS 
on important developments applic- 
able to whole field of engineering. 
Ample opportunity will be given 
for assimilation of the 
specialised knowledge. Work also 
embraces investigation and study 
of new applications. POSITION— 
VERY IMPORTANT IN CON- 
NECTION WITH THE WAR 
EFFORT—WILL ALSO BE PER- 
MANENT IN PEACE TIME. 
Applications will be treated in 
strictest confidence.— Address N 153, 
Offices of ENGINEERING 


necessary 








orkshop Manager Wanted 

for essential work. Over age or fit retired 

man not objected to. Small share available, but 
optional. Must be a practical Engineer of good 





knowledge and capable of controlling small 
~~ Ane Address, N 141, Offices of ENGINEERING. 


G teeplejackery <7 ee 
& Our own made up word, but it 
describes us, yes’? If you want PAINT- 
ING, or ERECTION or DISMANTLING, 


then you want good steeplejacks .. . in 
other words . Us. 
SEND 3d. IN STAMPS AND WE'LL 


SEND YOU “STEEPLEJACKERY.” 
ESERIN (STEEPLEJACKS), LTD., 7, Gt. 
Castle Street, W.1. Langham 2914. 

N 156 








WORK WANTED. 





( Yonsult Kay’s about special 
/ Adhesive Problems. Our Research Laborat« ry 
canhelp you.—KAY BROTHERS, LTD., Specialistsin 
Modern Adhesives, Kayborough, Reddish, Stockport. 
Ni 


N 118 





CASTINGS. 


HIGH GRADE NON-FERROUS CASTINGS of 
every description. 
CASTINGS up to 8 CWTS. 
On Admiralty list. 


OLD. 

Robert Russell (Brassfounders) Lrp. 
Vulcan Works, 

Dunkerley Street, 2281 


‘OLDHAM. 


Equities for Fabricated 
A OPPER TUBE WORK, Namely 
CALORIFIER COILS, 


WATER and OIL PIPES 
for DIESEL ENGINES, 


MACHINE TOOLS and similar. 
H. 8S, HOLDSWORTH LIMITED, 


KING STREET, HALIFAX 
Phone 3486 








See also Page 48 








FOR SALE. 


fx Sale, New Lancashire 


BOILER. Dish-ended, 25 ft. long by 9 ft. 3 in. 
diameter, 100 Ibs. Working Pressure, IMMEDIATE 
DELIVERY.—CLAYTON, SON & CO., LTD., 
Moor End Works, Hunslet, Leeds, 10. N 107 











ARROW HOPE Hand Geared Folding Machine. 


Capacity 8 ft. } in. by } in. thick. Weight 
65 cwt. 
ONG & ALLSTATTER Open Ended Double 


.Crank Power Guillotine arranged for 
drive. Capacity 16 ft. by } in. 
four cutting edges. Depth of gap 20 in. Air 
balanced top beam. Clutch operated by folding 
treadle. Weight 27 tons. 5 
ERRAGUTE P.1 Power Punching Press, pressure 
15 tons, stroke } in. Centre to back 5in. Bed 
to guides 9} in. Bed 17} in. by 8} in. Width 
6 in. square hole, flywheel 25 in. by 4 in. 
RNO No. 4 Type D Eccentric Power Press, 
pressure 40 tons, stroke 3 in. centre to back 
12in. Bed to guides 14jin. Bed 22} in. square. 
Ram face 11 in. by 214 in. Flywheel 48 in. 
by 4] in. 
UGGLES Shearing Machine with rotary travel- 
ling cutter, capacity 9 ft. long by 3} in. thick 
Cutter 9 in. diameter driven by bevel gearing 
and travelling by means of rack and pinion. 
Automatic reverse. Weight 3 tons. 

Hand Operated Universal Combination Folding, 
Bending and Guillotine Shearing Machine, 
capacity 89 in. by 18 gauge. Top clamping 
beam lifts6in. Guillotine is at back of Machine, 
operated by hand lever. 

MACHINE TOOLS, NEW AND USED, of every 

Description. Attractive Prices. : 


F. J. EDWARDS, LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone: EUSTON 4681 


motor 
Blades have 


(10 lines) 





See also Page 48 








MACHINERY WANTED. 





\ Jire Forming Machine 
(Power Driven) WANTED.—Address, 
N 155, Offices of ENGINEERING. 


WE ARE LICENSED 


by the MACHINE TOOL CONTROL for the pur- 
chase of all classes of MACHINE TOOLS, and we 
OFFER GOOD PRICES for surplus Machinery in 
any quantities, large or small. 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone: EUSTON 4681 (10 lines). 
Telegrams: Bescotools, Norwest, London. 
1834 








See also Page 48 








MISCELLANEOUS. 


erkeley Catering 
B Ltd. 


23 ALBEMARLE ST., W.1 





for 2277 
INDUSTRIAL 
CATERING 
Telegrams: “CATERING, PICCY, LONDON” 


Telephone : REGent 0041 (3 lines) 





Public Appointments and other Classified 
Advertisements continued on last White Pages. 
Too late for Classification see Page 48. 
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Reducing Valves q 


eo Specially er by experts for use in 
the Machine Tool Process Industries. 





Leaflet No. 30 gives fullest details. 


FOR AIR, Special features are: Minimum working pres- 


GAS, WATER sure drop and absence of creep with no flow. 
OR STEAM Well balanced, immediately adjustable, no 
glands, no sticking or chattering under any 


ae conditions. 


Every valve tested before dispatch and guaran- 
teed for 12 months. 


Please state purpose of valve and pressure 
range when ordering. 


22858 


B.ENGINEERS 


GLOUCESTER 


-ENGLANO 








COMPLETE INSTALLATIONS 
OF ANY 
. MAGNITUDE 


BRANCH OF COLLIERY ENG/INEER/NG LTO 


46 RUTLAND PK SHEFFIELD 10 


— 
Jz ~ 
—-~" SILENCE 
FS SECURITY 
SIMPLICITY - 
NO VIBRATION 


_ LUBRICATION 
OR WEAR 


FLEXIBLE COUPLINGS 


CONSTRUCTED from two forged steel hub- 
members fitted one to each shaft, between them is a 
floating centre which houses two pairs of resilient, 
reinforced, live non-cold-flow Rubber Bushes set at 
90 deg. These are securely assembled under pressure 
in the centre housing. The two hub-members are 
bolted tightly to opposite pairs of Rubber Bushes and 
the safety cover is held by the same bolts. Thus the 
Coupling becomes one Flexible Unit. Silentbloc 
Flexible Couplings are made to fit shafts o from } in. 
to 34 in. diameter. 


DESIGNED on the principle of a universal joint. Live Rubber 
Bushes of patented construction, pre-loaded and reinforced, provide 
everything expected from a Fiexible Coupling. Orives out of align- 
ment by 6 deg. and 8 deg. are running in heavy Colliery plants 
Shock, uneven impulses and torsional vibration are absorbed by the 
Rubber Bushes. here is no friction between metal and metal or 
rubber and metal, all relative movement is provided in the Rubber. 
No lubrication is required. Dirt, grit, and moisture have no detri- 
mental effect. 








ASSEMBLED by the simplest of means, the two hub-members, 
the centre housing and the safety cover are held by four bolts. It is 
important that the bolts are fitted as tightly as possible, so that the 
Coupling becomes one Flexible Unit, permitting all flexing in the 
Rubber Bushes and eliminating entirely noise, wear, vibration 
and lubrication. 


Send for Catalogue and Technical Data:— 


Hmmm SILENT BLOC LTD. 


Victoria Gardens, Ladbroke Road, 


Connect Silentbloc Flexible Couplings securely to Notting Hill Gate, W.1I 
their job and they can then be left unattended. Telephone : PARK 9821 (4 lines) 
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BESCO ‘BESCO’ 
SAE OKING POWER PRESSES 


NEW AND USED MACHINES OF ALL TYPES AND SIZES 


c J FDWAR DS ke 359-361 EUSTON ROAD, 
~ ae) 0918) ALA 
Py e Phone: EUSTON 4681 (7 


Send for our 











PUBLISHED PERIODICALLY FOR THE CONVENIENCE OF GAUGE USERS 


INTERNAL LIMIT 


ADJUSTABLE 
PLUG GAUGES 


EXTERNAL LIMIT 
GAUGES 








EX STOCK EX STOCK 


STYLE “N” 








All Sizes 
FIT 3 in. to 4; in. 
All Sizes 
to 23 in. 


The NEWALL Range also Includes Roller Thread Gauges, 
Dial Gauges, Adjustable External Micrometers, Hardened 
Screw Gauges, etc. 


All sizes up to 4} in, capacity 








“B” 
FIT 


Also a small 


1 
L Stock with - 5) in. capacity 


16 in. 


























ADDRESS YOUR ENQUIRIES TO GAUGE DEPARTMENT 


EH JonesL” 


li + EDGWARE RD. THE MYDE LONDON WW © Carantools Teles London 
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BULL BRIDGE WORKS, | 
Accrington, Lancashire. oat ee ee 


SPIRAL CONVEYORS, 


BUCKET ELEVATORS, Etc. 














Goes Into a Small Space, 
Yet Gives a Copious Discharge 


Specially designed to go in a small space, yet give a heavy discharge. 
Will lift its discharge water 2 ft. for each I-lb. pressure of steam. 
Fitted with Automatic Air Valve and nickel valves and seating. 





We invite your enquiries. 


LANCASTER & TONGE im. 4 


phone: PENdleton 1484/5/6 PENDLETON, MANCHESTER, Telegrams: “Pistons Manchester.” 





























Its the speed and Toughness 
of the machine that counts / 












RU 
mal 
thei 
in ( 
Built in the best British engineering tradition for of 1 
reliability, CLIMAX equipment adds just that extra 
speed that makes such a difference to output. This - 


ability to get through the work quicker is proved by 
many records—and as to reliability—just ask anyone who 
uses a Climax machine! May we send you Catalogues 
of Rock Drills, Drill Sharpeners or Compressors? 








CLIMAX ROCK DRILL & ENGINEERING WORKS LTD., 
4 Broad Street Place, London, E.C.2. { 





—Good reasons lot choosing - 


TAS/CX. 320 
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Pedloment Buildings at Ottawa, Canada. 








RUSTON PRODUCTS 
many of which have proved 
their DEPENDABILITY 
in Canada as in other parts 
of the world include :— 


OIL ENGINES 


stationary, portable and 
marine 


OIL ENGINED 
LOCOMOTIVES 


CENTRIFUGAL 
PUMPS 


{ BOILERS 





MAKER OF 

















9 a 
a. €. Berbank 1944, 


Canada is with us... 


Canada’s sons, from her great industrial cities, from her 


spreading wheat lands, from her timber forests, fruit farms, 
mines, mountains, maritime provinces and her vast Northern 


regions, are with us. We are proud and grateful for their help. 


Symbolic of the internal unity of Canada, as of her partner- 
ship in the British Commonwealth, are the Parliament 
Buildings at Ottawa, where the traditions of Westminster 
are carried on, but made adaptable to the lively needs of a 


younger nation. 


Ruston & Hornsby Ltd. are glad to have had happy trade 
relations with the people of Canada for many years—an 


association which everyone hopes will soon be revived. 


RUSTON & HORNSBY LTD - LINCOLN - enciand 


DEPENDABLE OIL ENGINES SINCE 1892 
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qe are supplying steam 
Yy generating plant designed 

on modern practices for 
high pressures, heavy duties 
and highest efficiencies. 


Our boilers have been installed 
in power stations, collieries and 
industrial plants in all parts of 


the world, and the satisfaction 
obtained by their use can be 
measured by the number of 
repeat orders and new contracts 
placed with us. 


Our production of Weatertube Boilers is 
summarised in our Catalogue No. 77D. 
We shall be pleased to send you a copy. 


include in 


LA MONT 


Forced Circulation 
Watertube Boilers 


@ Constructed for pressures 
ranging from 100 lbs./sq. in. 
to over 1,500 lbs./sq. in. for 
capacities from 200 lbs./hr. 
to 350,000 Ibs./hr. 


now our range 








@ Great flexibility under vary- 
ing loads. 

@ Burns any type of fuel and 
can equipped with any 
type of mechanism. 

@ Space required is about half 
that of other types of boilers. 
Bare tubes lining combustion 
chamber cut out refractory 
renewals. 

——— @ Quantity of water in any 

“ee = tube definitely controlled. 
Constructed for any evaporative capacity and 
with a wide range of pressures, these boilers 
represent the latest and most flexible form of 

steam generation. 
& CO. LTD. 
Temporary London Office? 2g Castlebar Road, Ealing, W.5 


Perivale 


Telephones: 
Telegrams: 


2254/5 


Cyclops, Phone, London 





| 
| 
| 
| 
} 
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REDUCTION GEAR UNITS 


FOR ALL 


INDUSTRIAL PURPOSES 


WITH 


Helical, Straight Spur, Bevel or Worm Wheels 
IN 


Cast or Forged Steel, Hardened and Tempered. 
Standard or specially designed. 





ALFRED WISEMAN & CO. LTD. 
Glover Street, BIRMINGHAM 


Telegrams : * Verus, Birmingham.” Telephone : VIC. 2216-7 











AND COAL ELEVATOR —— 





e COAL COST REDUCTION 
€ INCREASED STEAM PRODUCTION 
& SMOKE ABATEMENT 


The Boiler Plant illustrated has been installed at the mills of one 
of the most prominent firms of Cotton Spinners and Manufacturers, 
Bleachers and Finishers, in Lancashire. It has been working night 
and day for a considerable period with no trouble at all—cost of 
repairs nil—and has given over 80 per cent. efficiency under full 
load conditions. The use of Proctor’s Mechanica! Stokers and Coal 
Elevators can similarly reduce your fuel costs. 2035 


p ROCIORS 
SHOVEL STOKER 





JAMES PROCTOR LTD., Hammerton Street, Ironworks, BURNLEY 
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STEEL WORKS PLANT 
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Strippers 












Dlustration above shows a typical 12 tons Low Type open hearth Charging Machine, 
built by 


ADAMSON-ALLIANCE 


whose products include Soaking-Pit Cranes; Stripping Cranes up 
to 320 tons capacity; Combination Chargers and Strippers up to 
200 tons —: Ladle Cranes up to 300 tons capacity; Ingot 

: and Billet Charging and Drawing Machines; 
Gantry Cranes; Ore and Coal Bridges; Car Dumpers; Forging 
Manipulators ; Coke Pushers, Levellers, Door Lifters ; Rolling-Mill 
Machinery ; Coke Oven Equipment. 





ADAMSON - ALLIANCE COMPANY LTD. 


Incorporating the Steelwork Equipment Divisions of Joseph Adamson and Co. Ltd 
f Hyde, Cheshire, and the Alliance Machine Company of Alliance, Ohio, U.S.A. 


165 Fenchurch Street, London, E.C.3 


Works: Hyde, Cheshire, England 
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TRI - TONE CHIME 
WHISTLES 
SPECIALLY TESTED 
AND APPROVED 
FOR 
AIR RAID WARNING 
BY HOME OFFICE 


Ask for free pamphlet 
) D1220 


CROSBY VALVE & ENGINEERING C0. LTD. 


Crosby Works, Ealing Road, Wembley, Middlesex. 


1862 





























THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 


VICTORIA STATION HOUSE 


















CROFT 


(ENGINEERS) LP 
BRADFORD 


Telephone: 11980 (12 lines) 
Largest Makers of Pulleys 





VICTORIA STREET 








WROUGHT IRON 


ULLEYS 


Satisfaction 


Our Standard Construction 
Pulleys are Specified by thou- 
sands of Users for all general 
Machinery and Shafting 
Drives. 
Constructed from best quality 
materials, light, strong and 
true running, every pulley 
undergoes thorough inspec- 
tion tests before despatch. 
We make all sizes up to 20ft. 
diameter, any width of face 
and for every class of drive, 
light, normal or heavy. Also 
Treble Riveted and Titan Arm 
Pulleys for heavy, arduous 
drives and shock loads. 
QUICK DELIVERY 
Standard construction Pulleys 
up to 60 in. diameter. 
SAME DAY AS ORDERED. 
Specify Crofts W. |. Pulleys 
and ensure prompt delivery 
and SATISFACTION. 
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@ HERBERF 


LUMSDEN SEGMENTAL WHEEL SURFACE 


Provide an economical method of machining 
plane surfaces. Machining allowances can 
be reduced to the minimum as scale does 
not damage the grinding wheel. 








DRIVE by vertical spigot motor. 
SPINDLES run on 


VERTICAL ADJUSTMENT by _ massive 
cylindrical ram. 


SPINDLE and RAM over- 
balanced so that no drop 


roller and ball bearings. 


can occur. 

ROTARY TABLE TYPE LE. 
3 sizes: 24in., 36in. and 
48in. diam. 


RECIPROCATING TABLE. 
TYPE LEOD. 2 sizes: [2in. 
< 48in. and I8in. x 60in. 


Delivery subject to Purchase and Priority Certificate issued 
by the Machine Tool Control. 





No. 9! LE Rotary Table, 
36in. diameter. 


No. 70 LEOD Reciprocating Table, 
12in. x 48in. capacity. 


Sole Agents: 


ALFRED HERBERT LTD. 


ail 


COVENTRY 
















DURALUMIN 


Regd. Trade Mark 


ALDURAL 


Regd. Trade Mark 


"ELEKTRON 


SMO TOO) 6 TT 





Telegrams : 
BOOTH, BIRMINGHAM. 


BIRMINGHAM, 7 











JAMES BOOTH & COMPANY (1915) LIMITED 


892 
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Thermic Gas-Fired Semi-Muffle Furnace. 


HERBERT 








HEAT TREATMENT 


In association with GIBBONS BROS., LTD., DUDLEY, and the THERMIC 
EQUIPMENT & ENGINEERING CO., LTD., PRESTON, we are now able 
to supply a complete range of furnace equipment, comprising :— 


GAS AND OIL-FIRED TOOLROOM AND HEAT TREATMENT 
FURNACES. , 
PRODUCER GAS-FIRED FURNACES OF ALL KINDS. 


STOKER-FIRED FURNACES WITH AUTOMATIC TEMPERATURE 
CONTROL. 


PULVERIZED COAL-FIRED FURNACES, ATRITOR SYSTEM. 


We submit estimates for complete installations, including all auxiliary 
equipment. Enquiries are solicited. 


THERMIC PATENT NATURAL DRAUGHT GAS-FIRED 
SEMI-MUFFLE FURNACES 

For annealing, normalising, re-heating, tempering, carbonising, etc., at 

temperatures up to 1100° C. 


Ten sizes, from I8in. by 12in. by 9in. to 36in. by 24in. by I5in. Simple 
to install. A complete unit; no fans or other auxiliary equipment 
required. Soft, non-scaling atmosphere with uniform temperature over 
the entire effective hearth area. 


Master control in the most convenient position at the front of the furnace. 
Low initial cost due to standardisation. Long life and low upkeep costs. 





ALFRED HERBERT LTD. COVENTRY 








£2 oe 


\ 





Roman Aqueduct at Pont du Gard, Nimes. 


Consultants, Designers and Builders to the Steel and Non-Ferrous Industries. 


Agrippa could not 
consult us .. . 


but in common with other famous men, 
he would probably have done so, on 
engineering enterprises needing exceptional 
durability of equipment. Head, Wrightson 
specialise in Dock and Harbour Equip- 
ment; Blast Furnace, Gas, Chemical and 
Mining Plant ; Bridges ; Iron and Steel 
Alloy Castings; Wagons; Forgings and 


Stampings. 


HEAD, WRIGHTSON: CL’ 


Teesdale Iron Works, Thornaby-on-Tees. | 2135 
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This thoroughly efficient system entirely eliminates SHUT DOWN periods 
for Ash Removal, and the usual man-handling methods. The Furnace Tubes, 
Flame Beds, etc., are kept free from any accumulation of ash by means 
of an arrangement of Steam Nozzles in series, operated by valves. At 
blowing periods only, the flue gases are deflected by dampers through a 
Collection Chamber, where the ash is separated and deposited. 


This system ensures entirely clean flues without attention, higher 
temperature, greater efficiency and more value from the fuel consumed. 


-- S 


INSTALLATION IS CHEAP AND SPEEDY. FULL DETAILS ON REQUEST. 


STOCKPORT 3604-5-6, 














TELEPHONE : 





What has 
LIGHTING 


to do with 


FIGHTING? 


WITHOUT CORRECT LIGHTING IN THE 
FACTORIES THAT SUPPLY THE SER- 
VICES, OUTPUT MUST SUFFER. Good 


lighting, so closely allied to production and the welfare 
of workers, is vital. If your installation needs better 
planning—or changes are required here and there to 
take care of new processes—or extensions are necessary 
—consult the G.E.C. Take advantage of the know- 
ledge G.E.C. Lighting Specialists have gained in 
helping wartime factories towards full production. 


Pe ult the & &.C. 


FOR ANY STANDARD OF ILLUMINATION 
WITH 


Osram Lamps and Osram Fluorescent Tubes 


Ader. of The General Electric Co. Ltd., Magnet House, Kingsway, London W.C.2. 2167 
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and 
auxiliary equipment 


for 


Ventilating Buildings, Ships and Mines; 
providing Mechanical Draught on 
Boilers; blowing Forges, Furnaces 
and Cupolas; exhausting Metal Dust 
and Wood Refuse ; removing Fumes, 
Smoke and Steam; Drying ; Warming ; 
A large double ine Keith Conrtua! Fan vhorormrtet 1 Cooling ; Refrigerating ; Conveying ; 
Cold Air Douche; Gas Boosting, etc. 
Auxiliary Equipment: 


ae NS es Dae We invite your enquiries. 


KEITH BLACKMAN LTDO., MILL MEAD ROAD, LONDON, N.1!7. TN.: TOTTENHAM 4522. TA. : “KEITHBLAC PHONE LONDON.” 
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RADICON WORM REDUCERS 
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& SONS (HUDDER LD) LIMITED 


> F D 
HUDDERSFIELD ENGLAND 
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BTH switchgear is manufactured for 
all conditions of service, indoor or 
outdoor, for :— 


Power-stations 
Substations 
Marine Service 
Rural Electrification 
Factories 
Mines 
Chemical Works 
and other 
Industrial Establishments. 








METAL-ENCLOSED AIR-BREAK 


SWITCHGEAR 


UP TO SO MVA;, 


For A.C. sytems 
up to 660 volts 


CLASS Ad 
400 to 3,000 amperes 





CLASS AG 
30 to 400 amperes 

Switchboard combining a class AJ air 
circuit-breaker unit (incoming) with seven 
class AG heavy-duty switch and fuse units 
(distribution). 


Switchboards of this type can be 
built up for all classes of medium 
voltage service. 


Fully tested for heavy service motor- 
starting duty. 


THE BRITISH THOMSON-HOUSTON CO.,LTD 
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ENGLAND 


DARLINGTON 
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OVERHEAD 


Electric Travellers 


HAND Cranes 
JIB Cranes 


Electric HOISTS 


HAND operated 
Pulley Blocks, etc., etc. 






















CRANE & HOIST CO LTD REDDISH STOCKPORT 
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(1803-1867) 
Builder of Norfolk Windmills 


Early in the Nineteenth Century, and 
for 40 years, John Broom was well 
known in Norfolk as a builder of good 
Windmills. He laid the foundations of 
a fine engineering tradition in his family 
——engineering devoted to the science 





and practice of harnessing the power 
- . rp j ¥ , 
ae a. sw te ee TYPE D Single-stage Double-cylinder Compressor 


That tradition of air power has been 
worthily upheld to the present day. His descendant, Harry S. Broom, has 
carried on his family’s work in the development of machines for generating 
and utilising air power to a point which would amaze his forbears. 
Compare, for instance, the slowly revolving Norfolk Windmill with the 
modern air operated ““ BROOMWADE ” Die Grinder running at 15,000 
R.P.M.! Compare it also with the largest “BROOMWADE” Air 
Compressors driven by electric motors of hundreds of horse power. 


And the future i. e « The progress will continue, because the 
search 1or improvement in design and methods of manufacture of air 
power units and air powered equipment goes on unceasingly, and 
“BROOMWADE” will therefore always be synoriymous with “ BEST.” 





TYPE TS Two-stage Double-acting Compressor 





AIR COMPRESSORS 
AND PNEUMATIC EQUIPMENT 





TYPE SVD3 Portable Sleeve-valve Compressor 


BROOM & WADE LIMITED - HIGH WYCOMBE ~ BUCKS * Telephone: 1630 [ 8tines] 
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* Telegrams: Broom, High Wycombe. @ 39-2’ 
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\cyé\e Tools 


Hicyele tools will reduce 


the power required for 
drilling and grinding opera- 
tions by as much as 75%. 
Economy is thereby effect- 
ed as a greater number of 
tools can be used with no 
increase in power consum- 
ed or alternatively, where 
no additional tools are re- 
quired power consumption 
can be reduced. Before 
deciding on additions to 
existing portable tool in- 
stallations, the merits of 


the Wicyele system should 
be investigated. 


DRILLS - REAMERS 
TAPPERS - SCREWDRIVERS 
NUTRUNNERS - GRINDERS 
SANDERS - BUFFERS 


CONSOLIDATED PNEVMATIC 


oe 3 ) CO. LTD. 
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ze. Ba: ic & 22 Sees ee. ee - 





DEC. 25, 1942. ENGINEERING. 


Since 1882 Fuel Economy 


has o- been the aim 
and acc Hae of 








5 1943 
Sun 
Mon 
Tue 
| Wed 
Thu 
Fri 1 
Sat 2 9 


JANUARY 


10|17|* 5 
11 18 25 
12 19 26 
13 20 27 


14 21 28 | 


15 22 29 
16 23 30 


1943 5 
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1 
2 
3 
4 
5 
6 


FEBRUARY 


7 14\21 
8 15 22 
9 16 23 
10 17 24 
11 18 25 
12 19 26 
13 20 27 





1943 MARCH 1943 
28 7 14 21 28 
15 22 29 
16 23 30 
17 24 31 
18 25 
19 26 
20 27 








The Hoffmann 


Technical Service 
will be pleased to help 
you solve any BEARING 
problem confronting you 


With Compliments from 
THE HOFFMANN MFG. CO., LTD. 
CHELMSFORD 
ESSEX 


However small the tools .. . However big the job... 


. 
a —=_=- = 


i) = a, 


.. it’s all the same to 


BIRMINGHAM TOOL & GAUGE COMPANY LIMITED 
BIRMINGHAM, 19 

















Tubewnights Ltd., 
has been formed by 
Stewarts and Lloyds, Ltd., 
expressly to deal with 


the ever-increasing uses 
of steel tubes 
(eo) aesjeqb(oiabhqetmn''(0) 4.4 
and various 
fabricated parts. 


It is their function 
to advise upon 
o(=sjlepemme tele mmectorslbiio(oblace 
CisloMmislobam=>.4e\ alo sle~ 
is at the disposal 
of all who are 
interested. 


Fao) ©) ber 10 Co) etc} ole) bt Ce elm set-le(-mcom 


TUBEWRIGHTS LTD. 


BROOK HOUSE, PARK LANE, LONDON, W.1 


Telephone : Mayfair 9861 
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use of Coventry Climax engines 


covers a wide range of applications. 


They are fitted to the many thousands 
of our Godiva trailer fire-fighters, 
to the great number of special-purpose 
generating sets which we make, and 


to other important equipment. 


Among them are engines 
especially developed for 
industrial use; the A.S.M. 


is shown below. 
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HYDRAULIC PUMPS 











WE SOLICIT YOUR ENQUIRIES FOR 5 TO 500 H.P. HIGH 
PRESSURE PUMPS FROM 500 LBS. TO 10,000 LBS. PER 
SQUARE INCH PRESSURE, AND HYDRAULIC 
PRESSES AND EQUIPMENT OF ALL DESCRIPTIONS 


HENRY BERRY & CO., LTD., 
CROYDON WORKS, LEEDS 


TELEPHONE : 75481 & 2 HUNSLET TELEGRAMS: RIVETTER, LEEDS 


ALL COMMUNICATIONS TO BE ADDRESSED TO OUR WORKS 
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- CAMBRIDGE POLAROGRAPH 


(HEYROVSKY DROPPING MERCURY ELECTRODE METHOD) 











Some Fields of Application 
PHYSICAL CHEMISTRY METALLURGY 
MEDICINE MINERALOGY 
OIL DISTILLING SUGAR ' 
DYEING & BLEACHING EXPLOSIVES 
CERAMICS GASES 
WATER PURIFICATION AGRICULTURE 








HIS 36-page publication will be sent to responsible executives 
and research workers on request. It contains much valu- 
able information on the technique of polarographic analysis, 
with formulae for base solutions, tables and charts of half- 
wave potentials, and a bibliography of 168 important references. 
A special feature is the reproduction of actual records obtained 
in original researches in our own laboratory. 








CAMBRIDGE INSTRUMENT COMPANY LTD. 





WRITE FOR 
i3 .GROSVENOR PLACE, LONDON. SW. 


LIST 109-6 WORKS: LONDON & CAMBRIDGE 


GOODALL ,CLAYTON & C? L'? LEEDS 


ELEVATING & CONVEYING MACHINERY, ROOFS, BUNKERS, COLLIERY SCREENING PLANTS 
PICKING BELTS, PIT HEAD GEARS , HEAPSTEADS , GAS_RETORT INSTALLATIONS. 














RTH~-VICKERS STAINLESS STEELS LTD., 








SEE ILLUSTRATED ADVERTISEMENT ON PAGE /8, DEC. 13. a ae | ae a 


™ THE MACHINE 








Rear view of 24” x 13” Breaker showing lubricating mechanism. 





Manufacturers of Crushing 
and Dredging Machinery of every description. 


HADFIELDS LTD. sterrieto,exctano 
“TT 
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GO mph on 


With the passing of private motoring and the 












A. E. WILLS, World Record 
maker, in 1908 covered 61 miles 
972 yards in one hour on a 
B.S.A. Bicycle. No cyclist before 
this time had ever kept up such 


more modest pace set by bicycles on the roads today, many a frustrated motorist 
a phenomenal speed for so long. 













PURVCOVO VD LN YN LVL LY 


will whistle in wonder on hearing that it is possible to cover more than 60 miles in 
one hour —on a bicycle. Yet such is the case. And it was first done in 1908 — by 
an Englishman, A. E. Wills — on an English machine —a B.S.A. 

That world record 34 years ago marked just another milestone in B.S.A. history. 


Many a milestone has since been passed, and the B.S.A. organization with its 


(POY LBKY PV LP UL LOO LO OV LON NOLL 


reputation for fine products and processes — from cars to bicycles, motor cycles to 


Py 


guns and steel — is already planning to pass further milestones in the future. 


The Birmingham Small Arms Co. Ltd., England. 
B.S.A. GUNS LTD « B.S.A. CYCLES LTD. « WM. JESSOP & SONS LTD. 
AND J. J. SAVILLE & CO. LTD. « LANCHESTER MOTOR CO. LTD. 
DAIMLER CO. LTD. ‘ TRANSPORT VEHICLES (DAIMLER) LTD. 
B.S.A. TOOLS LTD. & BURTON GRIFFITHS & CO. LTD. * MONOCHROME LTD. 
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DROP 
STAMPINGS 


In the production of drop stampings from 








high quality alloy steels for heavily 
stressed parts in engine and transmission 
details, we are acknowledged to be most 
expert. The world’s most famous builders 


employ Firth-Derihon stampings. 


8099 





THE FIRTH-DERIHON STAMPINGS LTD. 
CARBROOK SHEFFIELD 





NX 






¥, 
‘ 
‘e. 
$ 
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of the basic features of the Timken tapered roller 
bearing lies in its adjustability: We now are concerned 
however with those applications where it may be 
wiser to withhold from the ultimate user any facility 
for adjustment, and to control adjustment during 
the manufacture of the bearing. 
We do this, for example, in our ‘ non-adjustable’ 
bearings illustrated above, for heavy reduction 








gears and roller tables, and in other bearings 
we make for rolling mill roll necks, and for 
some railway axleboxes. 
Rather than being a contradiction, the dual 
virtues of adjustability and non-adjustability 
are complementary and serve to show the 
wide application of the Timken tapered 
roller bearing in every phase of design. 


British Timken Ltd., Birmingham, 7. Associated Company : Fischer Bearings Co. Ltd., Wolverhampton. 


TIMKEN 
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Today’s outstanding sheeting for roofs and 
vertical cover gives complete weather protection 
—proved year after year under the severest 
conditions e In CELLACTITE the strength of 
steel is married to the safety of asbestos for 
permanence and real roofing economy e Highly 
efficient Ventilators in uniform material e Under 
Control direction the distribution of CELLACTITE 
is at present for essential purposes only e May 
we quote or send you full particulars? 


(1) Bitumen-enveloped, corrugated stee! sheet r ® 


onto which are bonded CELLACTITE Asbestos- \ 
Asphalt felts conferring (2) impermeability from 
without, and (3) special acid-proof and non- - 


drip properties. 


CELLACTITE & BRITISH URALITE LTD. 


TERMINAL HOUSE, 52, GROSVENOR GARDENS, LONDON, S.W.| 


‘Phone : SLOane 5127 (4 lines). Grams: Cellactite, Sowest, London 

















In the MOSS GEAR range of units, 
engineers have at their disposal a com- 
plete group of gear units for every 
transmission purpose. All gears are 
accurately generated and guaranteed 
for silence, and all joints are abso- 
lutely oil tight. Moss Gears’ long 
experience and specialised knowledge 
of gear cutting, ensure the fact that 
every gear unit despatched from 
the works is perfect for the job it is 
designed to do. 


THE MOSS GEAR CO, LTD. 
‘PHONE—ERDINGTON 1661-2-3-4 


Crown Works, Tyburn’ - BIRMINGHAM 24 
*"GRAMS—“ MOSGEAR,”", BIRMINGHAM 


*NIOSS GEARS * 





2016 




















GLENFIELD & KENNEDY(L2 
MAKERS 
KILMARNOCK 
SCOTLAND 


Messrs. GLENFIELD & KENNEDY, LTD. 
KILMARNOCK - SCOTLAND 


Please send copies of booklets 
**CONTROL SLUICES”’ 
and ** FREE ROLLER SLUICE GATES”’ 
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We make a wide variety of sluice gates to meet every condition 
of use which may be met with in water distribution or control. 


Sliding gates are the simplest and consequently the cheapest that 
can be made, but on account of the high proportion of the frictional 
load which cannot be counterbalanced, their maximum size is 
necessarily limited. Such gates are, however, eminently suitable 
for drainage, canals, etc., and we have supplied large numbers for 
such purposes. 


An important feature of Glenfield Sluice Gates is that the whole 
of the operating forces are confined to the gate frames, no part 
being transmitted to the masonry. 

In larger gates, rollers rotating on axles fixed to the gate frame 
are provided to reduce the frictional resistance, and counter- 
balancing can be advantageously employed, 


For still larger gates, and for the utmost ease of control, Glenfield 
Free Roller Sluice Gates are unsurpassed. In these the water load 
is transmitted directly through the free rollers to the piers, and 
when the gate is counterbalanced, the resistance to movement is 
reduced to practically pure rolling friction. 


All these and many other types of Glenfield Sluice Gates are fully 
described in our illustrated brochures ‘‘Control Sluices” and 
“Free Roller Sluice Gates,” free copies of which will be sent post 
free on request. 


LIMITED KILMARNOCK 
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Aveling-Barford, Litd., send 
Greetings and Best Wishes for 
Christmas and the New Year 
to their many friends at home 
and overseas, and trust the good 
day is not far distant when 
normal production and service 
can be resumed. 








PFOA FV? 2 CF O9SSSSSSEASSL 











C/ 


DEC. 25, 1942. 





ENGINEERING. 


SUPPLEMENT page VII 





33 

















°L'? GLASG 


Fre ae c To 2 se oe 

















~* 


= 
ee 


sed 
Ais. 
<8 





a oe bg 32-8" 














REGISTERED OFFICE: 85, DUNN STREET, BRIDGETON, GLASGOW 


Telegrams 





Telephone: Bridgeton 2131 


: “Tay, Glasgow” 
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Release that VEHICLE! 








In the coming months transport is tackling the biggest job in its history. Lorries 
and wagons, canal-boats and ships must be working “all out” if the nation’s transport 
system is to succeed. Great plans of organisation, improvements and new works have 


been carried through. The system can do its job—IF... 


If every transport user releases every vehicle, without one minute’s unnecessary 
delay. You use the nation’s supply of ships and vehicles. You must decide how 
long you keep them out of the system; how quickly you send them off on their 


vital work. 10 minutes saved from every standstill hour. That is what the country 








asks from you—what it needs. 





You know your own problems best. 


But tackle them now. Plan, encourage ideas, improvise if needs be. 
Here’s a starting-off agenda : 


1. CHECK OFFICE ARRANGEMENTS 
3. BLACK-OUT WORKING 4. OPINIONS OF “ MEN WHO DO THE WORK” 


Tackle them in your own way —— 


2. LABOUR-SAVING EQUIPMENT 








EVEN ()UICKER ‘|[ URNROUND 


' Ministry of War Transport 
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Gemini (Latin for ** The Twins *') 1s a constellation 
containing the two bright stars Castor and Pollux, which 
often become visible much earlier in the evening than the 
remaining stars of this constellation. In the above map 
it will be seen that Gemini lies on a line approximately 
at right angles to that drawn'from the “ pointers "' of the 
Plough to the Polestar, and is close to the Milky Way. 


Castor and Pollux begin to appear about 10 to 11 p.m. 
rather low down on the eastern horizon on any clear 
October evening. In the succeeding months they come 
into view earlier and earlier until at the end of December 


“NO. 4 THE TWINS 


(GEMIN!) 


LE STAR 












they are well clear of the haze on the eastern horizon by 
9 p.m., and at that time in early March they will have 
attained their highest point; lying due south of the 
Polestar. By June they have almost reached the western 
horizon before sunset and during the evenings of July, 
August and September they lie below the northern 
horizon. 


Constellations which have been featured previously 
in this series of advertisements are Orion and Cassiopeia. 
You will find it an interesting and useful exercise to see 
if you can “ spot ” them on the above map. 





COs 





METROVICK 
LAMPS 


Metroviclt 





METROPOLITAN-VICKERS ELECTRICAL CO. LTO. 


NUMBER ONE KING 


MOS 


N D 

















7 ight its 


SWAY, LONDON,W.C.2 





36 SUPPLEMENT page X ENGINEERING. DEC. 25, 1942. 


ee 








AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE. 


Two-stage compressors similar to that illustrated on the 
right are made in three types for pressures up to 450, 600 
and 1000 Ibs. per square inch. They are belt driven or 
direct coupled to electric-motors, petrol or Diesel Engines. 








Single-stage compressors similar to that shown on the 
left are suitable for pressures up to 100 lbs. per square 
inch. They are made with one, two or three cylinders, 
according to the capacity required, and are drain in 
the same way as the machines above. 


For full information write, giving particulars of the duty 
required, to Department “ B.” 


REAVELL « CO., Lrv., IPSWICH. 


Telephone Nos. : 2124 & 2125. 





Telegrams : “ Reavell,”” Ipswich. 

















BOLT ADAPTERS 


—taADe-saK 491209, 503181, 512406, 530656, others pending 





LINDSAY PATENT 


Patent Nos. 411400, 461953, 480517, 48312! 


THE LINDAPTER FLANGE CLAMP 


Saves time when handling covers of vessels of every kind, either for pressure or vacuum. May be fitted with plain nut 
(538), or a tapped hand wheel (509). A groove formed in one flange receives the snug on the clamp (538). Alternatively 
holes may be recessed say in the top flange only, for this purpose. In the case of existing flanges already drilled, the snug 
may be adapted to suit the holes. The return flange is less than half that needed ahine ordinary bolts are used. 











509 





538 542 
Lindapter Flange Clamp 





3») 





Lindapter Flange Clamp 
with plain nut. 


Vessel with cover readily removable through being secured by Lindapter 
Hand Whee! Clamps. 


The clamps (538), mainly used for pipe flanges, have snugs to.fit a groove at the back of each flange. 


with hand wheel. 


Pipes connected by 


these Lindapter flange clamps may be bolted at any radial angle, an advantage where there are branches and bends. 
Invaluable for making hydraulic pressure tests on pipe work, cylinders, and vessels. For other Lindapter types for fixing 
girders without drilling, and for general service in a wide field of usefulness please refer to our Lindapter catalogue. 


Send for our Lindapter catalogue. PROMPT DESPATCH. Ask for regular news of developments. 


HENRY LINDSAY LTD., 47, QUEEN’S RD., BRADFORD 


MECHANICAL ENGINEERS. telephone: BRADFORD 5657 (2 LINES). 


india: Alfred Herbert (india) Ltd., Calcutta. 


Telegrams: LINDSAY. Telephone: BRADFORD. 
South Africa: Couzin & Attwood (Pty.) Ltd. Johannesburg. 1964 



























? 
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-FUSE 








UAL MANUFACTURE 
NOVET QUICK DELIVERY 


UP TO 600 AMPERES 
UP TO 660 VOLTS 


WITH ASTA TEST-CERTIFICATES 
WITH OR WITHOUT MAIN SWITCHES 


SEMI-ENCLOSED FUSES FOR 
ORDINARY DUTY 


CARTRIDGE-FUSES FOR HEAVY DUTY 
















War-time power- distribution 


problems must be quickly 






solved, and they are not 








always easy. The Reyrolle 
solution lies in the quick 


manufacture of distribution- 






boxes designed to meet 






any individual requirements 


REYROLLE 


HEBBURN-ON-TYNE ENGLAND 
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WELDER TIMER 








HEENAN 
AUTOMATIC 7 


— | ‘WIRE «& STRIP 
Simple & Robust i ‘FORMING 


* 
. 
@ No Valves 
o 


viorking parce Ask for Bulletin 8402/EG MACHINES 
LONDEX LTD.} 


Anerley Works, 207, Anerley Road, London, 
$.E.20 ‘Phone: SYDenham 6258/9 





HIGH - SPEED PRODUCTION 


NEWB UR ON A SINGLE MACHINE, 
NEWS COTTp OF AN INFINITE VARIETY 
NE WBURY—ENGLAND OF WIRE AND STRIP FORMS 


MARINE & INDUSTRIAL 
| DIESEL ENGINES UP TO 800 #7. | DIRECT FROM CORED STOCK 


THE 
HYDRAULIC 
ENGINEERING 
COMPANY ro 
SFE NEB@xT WEEK 


allwork 


WORM AND SPUR GEAR DRIVES 








Electric Cranes 
of every type 
ROYCE LTD a 2 This selection shows some of the diverse types of Wire and Strip 


forms which can be produced on the Heenan machine 
Loughborough 





Springs & Spring Washers 
FOR ENGINEERING PURPOSES 


Monaecured by | | HEENAN & FROUDE LIMITED 


wy We: 
CENTRAL SPRING WORKS | | ENGINEERS WORCESTER ENGLAND 


Furnace Hill, 
SHEFFIELD, 3. 





Telephone : Telegroms : 
24679 SHEFFIELD. TONKS. SHEFFIELD 


FE > < P Eb R iE N Cc E ? Pp R OVE a Embodying the positive displacement 

principle, these machines are un- 

she L M 7 ( ONNERSV ILLE equalled for this duty, as they deliver 

‘ a pre-determined weight of air 

1 - } 5 without surges or pulsations even 

a EhY | | | E Al n LOWERS if slagging conditions temporarily 
. : cause increased resistance. 

Robustly built, they require. the 

minimum of attention, whilst the 

comparatively low speed and absence 

of internal parts in contact give high 


efficiency, absolute reliability, low 
maintenance costs and long life. 


ARE IDEAL for CUPOLAS 
and STEEL ere 














DEC. 25, 1942. 


ENGINEERING. 


SUPPLEMENT page XIII 39 











OTAL enclosure marked a distinct Mile- 
stone in the evolution of the Internal Combustion 
Engine and the Crossley Vertical Diesel Engine 
with dry crankcase and forced lubrication was, 
in many respects, the model upon which present-day 
practice is founded. Valve gear, cams, driving chains 
and all main working parts were completely covered, 
so that the general appearance of the engine was that 
of a box-like structure with a flywheel at one end 
and the controls at the other. Characteristic features 
which enabled even a layman immediately to recognize 
an engine, were no longer visible, but accessibility 
was not sacrificed: sliding covers and detachable 
doors permitted speedy attention to working parts. 
Increasing importance attached to peak load require- 


CROSSLEY 
London Office: 


|MILESTONES — 


BROTHERS LTD. 
2 HOWARD STREET. 





| 
| 
| 





ments soon demanded closer investigation into 


pressure charging possibilities, with the result that 


blowers were fitted to boost up engine power. These | 


were either separately coupled or built integrally 
and this development had a further effect upon the 
general outline of the engine. In recent years the dual 
fuel engine has been developed to a point which allows 
a changeover from gas to oil and vice versa merely by 
the turn of a handle. While no one can predict what 
the future holds in store, it is certain that Crossley 
engines will have much to do in the fashioning of the 
post-war world. And to ensure some measure of 
success in this gigantic task, the Crossley Organisation is 
not allowing the present world conflict to interrupt 
research and experiment with new ideas and materials. 


CROSSLEY 


BROTHERS LTO 


Makers of Gas Engines, Oil Engines and Diesel Engines 
of all types and for every purpose from 3 to 3000 B.H.P 


OPENSHAW 


MANCHESTER i 


STRAND . LONDON W.C.2 









by Crossley Brot! 


















GRAFTON 


STEAM & ELECTRIC 
CRANES 


ESTABLISHED 1880 




















Telephone: 
BEDFORD 2490 


Telegrams: 
“GRAFTON ” BEDFORD 





GRAFTON CRANES LTD., 
BEDFORD. _.... 


























MORRIS 


Dart RS 


s Ltd Loughborough 








the need for purification. 








| HYDROGEN 99:95/ PURE /ctect fromthe KMOMES CEL 


Hydrogen and oxygen of the highest standards 
are made direct from the Knowles Cell without 
Knowles plants offer 
the most efficient and economical method of 
making pure hydrogen for whatever purpose. 


303e@,  S@f heme: 


THE INTERNATIONAL ELECTROLYTIC PLANT CO.LTD SANDYCROFT CHESTER 
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| ais POSITIVE 
| Boo tet << SQM SCRAPER 
NON Tc 
MACHINE 


RWRITE« SONS Engineers, LANES: 


Ny 











PARSONS INDUSTRIAL PUMPS 


SeGde 


RUSTLESS CONSTRUCTION—RUNS EITHER WAY—NO VALVES. 
OUTER BALL-BEARING SUPPORTING SHAFT 








“NG, \aectonee \ \Riomewh é 





t WELLS 


OIL FILTER 


} SO 

With Wells’ Waste Oi! Filter THE PARSONS ENGINEERING CO. LIMITED, 
you am aun year oS coves ‘Phone : So’ton 2727. SOUTHAMPTON "Grams : PARSENGCO, SO’TON. 
times over and change it more 
often. A thoroughly reliable 
supply of oil is assured with the 
use of Wells’ special filter pads 
which work in conjunction with 
Wells’ patent syphon feed. The 
—f oes from a Wells’ jilter 
used with complete 
- — d, 


1.0, ell 


AND CO LTD 


PROVIDENCE MILL. ALEXANDRA ST HYDE. CHESHIRE | M ICA N | ‘oa ra r N S U ws ORS 
COMPANY Puic LIMITED 


WALTHAMSTOW 1 xh) LONDON €E.17 














| Suitable for fresh or salt water, also for fuel and lubricating oils and a 
| variety of other services 


oP Rigi \ 8S eee igoe, \ 




















GE \o \GRK 




















We have a wide experience in the design 
and manufacture of double helical gear 
units and gears for all purposes. All 
gears are cut upon latest type modern 
machines. Bevel and worm gears can 
also be supplied. 





VAUGHAN 


| OVERHEAD WINCHES 
TRAVELLERS RUNWAYS 


PULLEY BLOCKS 
(ELECTRIC OR HAND POWER) 
hiiecte dition aniiienins | THE VAUGHAN Crane. Company Limited 
CHEADLE HEATH - STOCKPORT | OpENSHAW MANCHESTER II, 


Iv1s 
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ENAMELLED PLATES 


Enquiries are invited by the Empire's largest general engravers for :— 





ENGRAVED BRASS CAST BRASS & ALUMINIUM 
ENAMELLED BRONZE & CHEMICALLY ENGRAVED PLATES 
of all types in all languages. 





Samples and quotations for large or small quantities 
upon request. *Phone or write. 


cei EDWARD H. THEW L'® 


15, DEAN STREET NEWCASTLE-ON-TYNE 


EMPIRE'S LARGEST 
GENERAL ENGRAVERS 





Tesephone: 20221 









<<, (2 NN 
“i Fete “ DOBBIE-McINNES ” 


Ball and Bucket 


VISCOMETER 


For liquids from lightest oils to 
road pitch; also for semi-fluids 
and emulsions. 






















Special Features: 

Very small sample necessary 
Test need not exceed three minutes 
Easy to operate and clean, even with thick oils 
No refilling for repeat readings 
Temperature control to 1/20°C 

Made in Two Models : 
Laboratory Outfie (illus.) and Portable Outfit 
















Tay an 


LBRIT. PAT. Nos $14.033/4/5| 





ff you want TIPS and TOOLS to save time and labour then you 
cannot do better than use KENNAMETAL for cutting steel in the 
toughened state or GALEX for cutting cast iron and certain non- 


ferrous materials. send ali orders to Dept. K. 


IGEORGE H. AL 


—_— 


7 








“ROPE )FEATURES 














TOP RUBBER-Tension Rubber. }- BOTTOM RUBBER —Tough, heat resisting. 


LOAD CARRYING CORDS-At pitch- 
Q- line in parallel layers. 
6- OUTER COVER-Bias cut, resists ageing and wear. 


©- INNER COVER—Reinforcement. 


The drive that transmits the Production drive 


J-H-FENNER; CL? 


BELFAST & CALCUTTA 


‘V’ ROPE SALES DIVISION, HECKMONDWIKE, YORKS 


OLNE. MANCHESTER, BIRMINGHAM, GLASGOW 





FLAT BELTING ORDERS SHOULD BE ADDRESSED TO 92 WHITCLIFFE ROAD, CLECKHEATON, YORKS 
ee ee ee . F lan =S 































FOR ALL DUTIES 
AND PRESSURES 


Including Combined 
Steam and Grease 
Traps for use with 
Cooking Apparatus. 


BRITISH GTEAM SPECIALTIES | TD. 
t 
Gy Bedford Street, LEICESTER gas 


SOMES WISHES 


We must follow the old hearty wish for 
YOUR HAPPINESS AT THIS SEASON 


We hope next year conditions will be more normal 


BRICKS mave From WASTE 


TRANSFORM RUINS INTO USEFUL BUILDINGS 
will be of interest to all 

































“EMPEROR” 
PRESS 






on such work for 






many years and 






always gives 


SATISFACTION 












Capacity: 1,600— 
2,400 Bricks per hour. 
Pressure: 200 tons. 


Melbourne Agents: Messrs. H. R. HILL & SON PTY., LTD., 350, King Street. 


SUTCLIFFE, SPEAKMAN & Co. LTp. 


(Bel iele), Melaaie WORKS 
46, Victoria Street, S.W.| Leigh, Lancs 


















ENGIN 
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HESOWUH 





THE 


Ad 


PROCESS 


Ensures three essentials: 
(a) Rapid production; (5) 
Accurate radii, both of 
dish and corner; (c) Precise 
circumferences. 

NO OTHER PROCESS 
ensures these vital quali- 
ties. Our Presswork 
Department, under the 
personal supervision of 




















Directors, will be glad to 
have your enquiries. 























JOSEPH Adamson & Co. Ltd. 
P.O. Box 4 
HYDE, Cheshire 












one of our Managing | 
| 


—- 






COUNTERACT 
V;BrRATIoN;: 


Fit Kolok Positive Lock Washers 
between every nut and bolt, and so 
protect your machinery against vibra- 
tion, the cause of over 50 % ofits wear 
andtear. Specify Kolok Positive Lock 
Washers for Positive Security. 












~ 
POSITIVE LOCK WASHERS 


POSITIVE LOCK WASHER CO. LTD. 
78. McALPINE STREET. GLASGOW, C.2 














BEVELS 


STRAIGHT 









| SPIRAL 
xk * 
* 
BARLOW & CHIDLAW L= 
PENDLETON MANCHESTER 











2304 















The range of L.E.H. Hydraulic Valves 
covers high pressure valves for water 
and oil, and is fully listed in our 
Hydraulic Valve Booklet No. 104/41, 
post free on application. 





REGISTERED 


TRADE MARK 





THE LEEDS ENGINEERING & HYDRAULIC CO. LTD. 


RODLEY ~- LEEDS 


Phone: Pudsey 2859. "Grams: Pumps, Rodley. 





@L.£.H.16 
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HILLMAN 












WORKS GLOVES 


HAND LEATHERS 





also APRONS AND 





PROTECTIVE COVERINGS 





J.& A. HILLMAN LTD., DUDLEY, WORCS 


te WORK AN FABRIC F R IN ae ee 





DEARN 
CENTRIFUGAL PUMPS 


BOILER FEED 
MINING 

DEEP WELL 
BORE HOLE 
BOOSTER 
CIRCULATING 









SPLIT CASING TYPE (SINGLE AND TWO-STAGE) 
50 to 2,500 g.p.m. Heads up to 400 feet. 


ALL CLASSES 
OF PUMPS 
(Reciprocating 
and 
Centrifugal) 


COMPRESSORS 
VACUUM PUMPS 
CONDENSERS 
HEATERS 
CALORIFIERS 


[RANK DEAR N & cr L? Telephone: 
East 1053/5 
ANCHESTER12. Manchester. 


8451 





TURBINE TYPE. 
75 to 1,500 g.p.m. Heads up to !,500 feet. 


Telegrams; 
* Pumps ” 
Manchester. 

















Blended Water with Automatic Control 









Leonard-Thermostatic Water Mixing Valve 
serving showers. 


2 rE 


aN ' 


oF ve 
Leonard-Thermostatic Water Mixing Valve 
serving a wash trough. 





Leonard-Thermostatic Water Mixing Valve 
serving an ablution fountain. 


WALKER, 
aa 





Hot water and equipment can both 
be saved by giving workers water 
for washing at a steady temperature. 
By means of a quick-acting bi-metallic 
thermostat, Leonard - Thermostatic 


Water Mixing Valves keep blended 
temperature 


water at the correct 
in spite of fluctuations 
of pressure or temper- 
ature in the supplies. 
A single Leonard- 
Thermostatic Valve will 
supply a whole range 
of showers or a battery 
of washbasins. They are 
used also for washing- 
down and process in 
factories all over the 
world. They are simple 
in design and reliable | | 
in service. =o 7 


WATER WATER 


Leonard -Thermustatic 


WATER MIXING VALVES 


' if 
WARM Tt 








Save water; save heat; save 
piping ; avoid risk of scalding. 


They hold the temperature steady. 


Send for illustrated pamphlet from the manufacturers. 


CROS WELLER & COLtTD 


oe 


GcLuOosS. 























Telephone: 1850 (6 lines). 





Indirect Cylinders, 
Calorifiers, Air Receivers 


and welded Vessels 
of all kinds. 





LONDON OFFICE: 149-151 ABBEY HOUSE, VICTORIA STREET, LONDON, S.W.!. 





Telegrams: Jenkins, Rotherham. 
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ROYLES 


IRLAM, Near MANCHESTER. 


Calorifiers, Feed Heaters, 
Oil Heaters and Coolers, 
Twin and Single Strainers, 
Steam Traps, Reducing 
Valves, &c., &c. 


LIMITED 


Phillips Machine Tool Co., Ltd. 





Greetings 





c) WILLINGLY PURC HASE second -hand 
machine tools in good condition. 
HAVE extensive capacity for reconditioning 
machines 
e WILL be pleased to quote from their large 


stock agaiast customers’ enquiries. 


Carlisle Road, Hendon, London, mi 


"Phone: Colindale 868 1 (5 lines). 


RETORTS for OIL SHALE. 
FURNACES for au 


PURPOSES paTENT RETORTS L™. | 


Cab. : DASCOBIC, 5, Victoria St., London, 
LON DON S.W.1. Phone Abbey 2440 


$e 

THOMAS HUNT & SONS, 
Albion Iron Works, 

Westbridge Road, Battersea, S.W.I! 


Makers of special machines and parts 
since 1854. 

















OF 
ROBEY 


for RELIABILITY 


ROBEY & CO.LTD. 


LINCOLN 











“ENGRAVING. } 


ES 
NAME AND INSTRUCTION PLATES, 
| PATTERNS, SCALES, DIES, PUNCHES. 


VAN DER VELDE Ltd. 


PILGRIM ST., NEWCASTLE-ON.-TYNE 


| SCRIVEN 


MACHINE "TOOLS 











CROSTHWAITE FURNACES & SCRIVEN 
MACHINE TOOLS LTD. 











The Motherwell Bridge & Engineering Co., Ltd. 
Engineers & Contractors. 
Bridges, Roofs, Piers, Tanks, we Gates, 
Hydraulic Pressed Flooring, etc. 


Grams: “Beidee. MOTHERWELL, W.B. Ts!,Nor 


London Office : 82, Victoria St., London, S.W.1 
Grams: “Mobricolim,Sgwest,London™ Tel: 4183 Victoria 


_ See illustrated advt. last and next week. 


ait MAGHINERY, 


for all materials. 








PRATCHITT Bros., Lto. 
ENGINEERS, CARLISLE 








WE EXTEND TO OUR 
MANY OLD FRIENDS 
AND CUSTOMERS AT 
HOME AND ABROAD 
THE SEASON’S 
GREETINGS AND 
BEST WISHES FOR 
THE NEW YEAR. 





CHARLES TAYLOR (BIRM™.) LTD, 


MACHINE TOOL MAKERS 
BARTHOLOMEW STREET 


BIRMINGHAM 5, ENGLAND. 
























FIT AULD’S PATENT 
REDUCING VALVES 
for all Duties on Steam, 
Air or Water Services. 


AULD’S PATENT 
Full Bore Safety Valve 


‘enables full area of seat 





to be utilised for 
Patent Full Bore discharge. Class “A” 
Safety Valve Reducing Valve 
We also manufacture 


SURPLUS VALVES, COMBINED SURPLUS AND 
REDUCING VALVES, STOP VALVES, STEAM 


TRAPS, DE-SUPERHEATERS, COMBINED 
REDUCING & DE-SUPERHEATING UNITS. 


DAVID AULD & SONS LY’. 
Whitevale Foundry, GLASGOW. 


Telephone Ne.: Bridgeton 2124 Telegrams: “ Redueing.’’ Glasgow 





| \ SHIP YOUR Goops To / 
| 







by Culliford 
Associated Lines % 


Regular Service fram 


FLEETWOOD 


Goods should be con- 
signed to our order at 
QUAYSIDE, FLEETWOOD. 
For rates and Freight and full 
, apply to 


A>) Culliford & Clark Ltd. 


London St., FLEETWOOD. 


Fe Telephone : Fleetwood 8350 
2: 
iey « 


Telegrams: CULLIFORD 
Fleetwood. 





SS 


td a a 


. 


<a. 

























PRESSURE AND 
VACUUM GAUGES 


2 
( . = 
Dyatl flare ri 





For PUMPING & 


a, 
Patentees mn § = 


RNODES, BRYDON & YOUATT GATT UNRIVALED 


1 pores 
jemi yea caled 


“TURQUOISE 


DRAWING PENCILS 


will draw the plans of peace 

















|| For Shipyards, Foundries, Aircraft Works 





‘ CLEVELAND’ 
PNEUMATIC TOOLS 


dohn Macdonald &Co. (P.T. ) Ltd. 


Pollokshaws, GLASGOW, 8.3 























DAWSON & DOWNIE 


CLYDEBANK LTD. 
PUMPS) = 

FOR LAND and MARINE PLANT 
SEE ILLUSTRATED ADVERT., PAGE 41, Dec. 18. 











For Lists of Industrial Spectacles, 
Goggles, Respirators, Artificial Eyes, 
Optical goods, etc,, write 


Cc. V. BOLTON, F.S.M.C., 


NUMBER ONE LORD STREET 
, Lancs. 
Telephone 527 (Fiv ve Two Seven) 








Optical and Scientific Instruments, Etc., Repaired, 
Hired, Bought, Sold and Exchanged. 











FHWAKELIN, Ltp. 


Gdlealator Spe: valists 


CALCULATORS (Books) FOR ALL PURPOSES 





























= ES SND DA SER 20©o SO CV 





' — We 
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THE 


MULSIFYRE 


SYSTEM 


THE SCIENTIFIC METHOD OF 
EXTINGUISHING OIL FIRES... . 





MATHER & PLATT LTO. 


PARK WORKS, MANCHESTER t8. 











DIE-PRESSINGS 


HOT BRASS & BRONZE 
STAMPINGS. 


CAPSTAN & MACHINED WORK FROM STAMPINGS OR BAR 


BAKELITE MOULDINGS 


BROOKES & ADAMS Ltd. 


BARR STREET, MAY WE 





HOCKLEY, BIRMINGHAM, ADVISE OR 
ENGLAND. QUOTE YOU? 
Tel.—NOR 2903—4. 2231 Tel. Add.—“Teleba™ 


sf Z 


Daily there flows a never-ending 
stream of immensely varied pre- 
cision products from underneath 
the roof tree of ‘‘TERRY’S OF 
REDDITCH.” Below is shown 


a tiny cross section. . 


- to list 


and illustrate them all would be 


a difficult task. 






a 


From a featherweight tiny 
watch spring to a powerful brake 
cable . . . from a gramophone 
needle to a pressed steel spanner, 
Terry’s make them all, in all 
shapes and sizes. They can help 
you with your spring or press- 
work problem. 


Write for a copy of their Wartime Catalogue. 


EXTENSION 
TOA | a | CaO 














AAA css WW WLU 























BRITISH ROPEWAY ENGINEERING CO. LTD., 
P.O, BOX—PETERSFIELD, HANTS. 
Telephone: LISS 326 (3 lines). Telegrams: Boxhauling, Rake. @ 











= 














BEREBEB. 






fame Beene eee 
ae: 


Thrmoneter 


State * TSuéden, Lt Ltd “Cet 


Inn R ad, Lond W Glass, 
wena 356300, eo TERmines ‘London: CLy Rene saile 





























FLAT WIRE 
SPRINGS 











MACHINED 
PARTS 

















WATERPROOF 
QUTER CASING 


a MOTOR 


HERBERT TERRY & SONS LTD., RE 





REDDITCH. 


OF 
REDDITCH 


1855 





Alsoat Londo n, Birmingham, Manchester, 
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FLEXIBLE eM exnacct ATS Tau ¥ . oe 4 ‘aii : a ee o , eH - ; 
DOUBLE EDGE Was _ SARFRELD ANGLED Es pal: 
HIGH SPEED STEEL © Sa xe CS + 


Obrai: irom ‘col O rs. 
Made by JAMES NEILL & CO, (SHEFFIELD) LTD., SHEFFIELD 11. ENG. 


THOMAS HART LTD., 


THE ROPE DRIVING SPECIALISTS 
Lambeth Rope Works, 


BLACKBURN, 1967 England 








ROPES for POWER TRANSMISSION 
‘* LAMBETH” 


The name by which the best Ropes are 
known all over the world. 









BATTERY 








We can give good delivery of al’ 
sizes of 


COPPER TUBES 


Other products include 











BRASS TUBES SELF-CLEANING STRAINERS 
FITTED TO OVER 1,525 
to all sizes NAVAL AND MERCHANT VESSELS. 
THOUSANDS IN USE ON STATIONARY & TRANSPORT ENGINES. 
COPPER and BRASS POWER STATIONS EQUIPPED INCLUDE— 
PLATES AND SHEETS. oe a ATURN OF THE HANDLE baring aerncry 
Extra large work a speciality. LUBRICATING OIL CLEANS FULHAM 
WATER, etc. THE STRAINER. Pr ed etc 
oe rs - . » 2151 
The Birmingham Battery ¢ Metal Co. Ltd AUTO-KLEAN STRAINERS LTD. 
Setiy oak BIRMINGHAM 29 MAYFORD HOUSE, MAYFORD, SURREY. ‘Phone : WOKING 2544 














| 

Cu | 

HANDLAMPS 
They grip on anywhere 
and leave both hands 
free. Strong, shock- 
proof construction 
eliminates risks and 
reduces lamp breakages. 
Flex cannot pull out. 


i without 
“lamp or flex. 


SUBJECT) 
lus 334% advance. 








IF YOU INSTAL A 


SUPER-FCONONIIC BONER, 


DANKS », NETHERTON. uw. | 


BRITISH =o (ELECTRICAL © 
co., 


6-8, Rosebery hee -™ E.C.1 
Established 1908 

















DAV YU N ITED 


— a OILERS 
r 
ENGINEERING COMPANY LIMITED = =< me mons = SHEFFIELD —awto0005"" 


ABBOTT & CO. (NewaRK) LTD, SSE | 


NEWARK Notts, England. a 


Makers of 
STEAM BOILERS, AIR RECEIVERS, VUL- 
CANIZERS, JACKETED PANS, CIRCULAR AND, 
RECTANGULAR TANKS OF RIVETED OR’ 
WELDED CONSTRUCTION. 


FLANGED and WELDED WORK of every description. 

MOTOR VAN BOILERS, HYDRO’ CASINGS, 

REPAIR FIRE-BOXES, EVAPORATOR SHELLS, 
CHEMICAL PLANT, EXPANSION PIECES 


Contractors to the Admiralty, Airc. Ministry, War one. india Office, 
Board of Customs, Crown Agents. etc.. etc. 
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BTH LIGHT - CONDITIONING 
helps production 


It does this by curing the lighting 
defects which, in many factories, 





prevent clear and accurate vision, 
and thus reduce the speed of working. 
BTH Light-Conditioning is not based 
on a general cure-all prescription but 





Shadows—Every worker 
knows the problem of 
“standing in * own 
light.” Belts, beams, " : 
cranes, and tool racks ali manufacturing operation, and the 
aggravate this trouble. 


The complete cure is selection and arrangement of units, 
adequate general light- 


me ae. ee if need be. specially designed, to 


remedy is to increase the 


sant Nan ge ig: meet the visual requirements of the 


on the careful investigation of each 


individual operative. 








A common defect and its remedy are 
shown in the illustrations. Let BTH Light- 
ing Engineers help you to plan efficient 
lighting for production and _ welfare. 











MAZDA Lamps 


with MAZDALUX Equipment 


ae. BTH for all Electrical Plant and Equipment 
THE BRITISH THOMSON-HOUSTON CO., LTD., CROWN HOUSE, ALDWYCH, LONDON, W.C.2 


SAVE ELECTRICITY 








by all means 





MAKES A METAL M 


THOMAS & BISHOP LTD 


37. TABERNACLE ST. .ONDON t Ps 








McLAREN - RICARDO 


DIESEL ENGINES 
20 to 220 B.H.P. 
J. & H. McLAREN, LTD., 
Midland Engine Works, LEEDS 10 


MECHANS LIMITED, 


Welded Steel Pipes 
SCOTSTOUN IRONWORKS, GLASGOW 
LONDON OFFICE: 
10,Princes Street,Westminster,S.W.1 


See Ilbustrated ont appearing 
_ Nov. 13, page 4 6418 























INDUSTRIAL 
FURNACES 


Gaseous, Oil and Solid Fuels. 


BRITISH FURNACES LD. 


DERBY ROAD, CHESTERFIELD 


1988 














ALEXANDER KENYON & Co., Ltd. 


Engineers’ Stores, Tools, 


VICTORIA BRIDGE, MANCHESTER 3 
Phone: BLA. 4214. Telegrams : 
Pte. Br. Ex. EVERYTHING 


Tools of Every Description, Packings 

for Every Purpose, H.P. Sheet 

Jointings, Valves, Tubing, and Fittings. 
Graphite Pipe Joint Compound. 


EVERYTHING IN STOCK. 








MACHINE CUT GEARS 


SPUR. BEVEL. WORM. 
SPIRAL. RACK. 
COMPLETE GEARS 
or 


CUTTING YOUR BLANKS. 


RODGERS BROS. LTD. 
LONDON GEAR 
BLACKWELL STREET, 
BRIXTON ROAD, S.W.9. 








TELEPHONE : RELIANCE 2851 (2 lines) 




















The world-wide Simmonds Organisation has established 
new methods and new products in many industries with 
great success. Simmonds Development Corporation 
seeks new ideas and inventions of brilliance and ingen- 


marketing knowledge of the Simmonds Group. 


uity to be developed by the technical resources and PARIS 


~INVENTORS Weepnuene. 





GROUP 


LONDON 
MELB 










“s 






SIMMONDS DEVELOPMENT CORPORATION LTD « BUSH HOUSE - W. 











8 


















a Coal, Coke, ‘elke etc. 
“i | Write : Herbert Alexander & Co., 
Charmouth Street, Leeds. 


Ltd., 





SS aa ee ae 


“SPIRAL TUBE” 
WATER & OILCOOLERS 








Spiral Flow oil! cooler. 





Radiators for internal com- 
bustion engines. 


Hip teers ie 
ov. “4 


Ac 
evecnsror . 


as shown or fan cooled 
THE SPIRAL TUBE & COMPONENTS co. , LTD., OSM OSMASTON PARK ROAD, DERI DERBY 


Smedley Brothers L” 22s:"~ 


DERBYSHIRE. 
ENGLAND, 

REVOLVING or 

STATIONARY PAN 

PERFORATED or 

SOLID BOTTOMS 

Over or Underdriven 


Mixers 


AND 


Edge Runner Grinding Mills 


of all kinds for all purposes 
to drive by Belt or 
combined with 
Steam, Oil 
or 
Petrol Engine 
or 

Electric Motor. 


SBI RA RRUIBIES 





| 
| 


| 
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CONTROLLERS 


To aid the war effort, Automatic Controllers effect 





economies by saving fuel and labour and 
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BRIQUETT E MACHINERY HANDLING EQUIPMENT APPOINTMENTS OPEN, 
























A pplications are invited for 
A the position of WORKS SUPERINTEN. 
DENT of small Engineering concern in Yorkshire. 
100 employees. Practical Engineer with knowledge 
and experience all classes of Gear Cutting preferred 
Good post war prospects. State salary and when 
at liberty.— Address, N 158, Offices of ENGINERRING 


See also Page 3 






THE VAUGHAN 
CRANE 00., 
LTD. 


Machine CutGear Wheels 
THE REID GEAR CO. 


LINWOOD, near PAISLEY 


OPENSHAW, 
MANCHESTER, 
11. 











































SITUATIONS WANTED. ; 
Beye: over military age, 
and of many years’ experience in engineering 


trade, SEEKS POST.—Address, N 112, Offices of 
ENGINEERING. 













See also Page 3 














FOR SALE. 


THO*® W. WARD LIMITED. 


by 33 in. long c cap. PLAIN GRINDING 

E (SUDNENTSCHE SCHLEIF. MAs. 
Cc HINEN). grad. swivel table; fitted with 9 in 
diameter by } in. face stone. 

12 in. swing by 60 in. long cap. UNIV. GRINDER 
(LANDIS); arra’ for b.d. with c/shaft, 4 table 
feeds, 5 work 8 

12 in. by 72 in. cap. PLAIN GRINDER (LANDIS) ; 
max. swing 20 in.; fitted with 18 in. diameter by 
2} in. face wheel. Arranged for c/shaft drive. 














THE METALLIC VALVE Co. Ltd., 
SANDFORD STREET, 


BIRKENHEAD. 





6 in. an 






HORIZ. GRINDER (JOHN LUND); to grind 
shear blades, plane irons, etc. ; operated by 1 h.p. 
motor, 400/3/50 cy. (L.D. & M.); admit 14 in. 





diameter segmental wheel. 

HORIZ. SPINDLE SURFACE GRINDING MA- 
CHINE (WALKER); table 36 in. by 8 in.; 
arranged for ¢/shaft drive. 

No. 23 BROWN & SHARPE INTERNAL CYLIN- 
DER GRINDER. Max. wheel admitted 6 in. ; 
f. and 1. pulleys on countershaft. 10 in. diameter 
by 3 in. belt. 

CHURCHILL INTERNAL CYLINDER GRIN- 

DER ; spindle travel 24 in.; table w.s. 314 in. by 

24 in.; countershaft pulley diameters 12 in. by 









34 in. 
92 LUwspEN HEAVY DUTY VERT. SURFACE 
GRINDER ; 60 in. diameter rotary table; max 


MANUFACTURERS OF 


Fe AT Ae NM Nar Be 






dis. admitted under wheel 12 in.; 3-step cones, 
KINGHORN PATENT VALVES largest cone 17 in. diameter by 2] in. face. Suds 
pump, etc. 
Write for “ Albion " Catalogue. 
FOR PUMPS Grams, Forward, Sheffield ; ‘Phone 26311 (15 lines) 
AND ALBION WORKS, SHEFFIELD. 








See also Page 3. 


and HIGH SPEED ENGINES 
DRYSDALE & CO. LTD. 
YOKER, GLASGOW, W.4 





HOERBIGER PATENT VALVES 

‘AND RING PLATE VALVES 

OF ALL DESCRIPTIONS FOR 

COMPRESSORS, BLOWING 

ENGINES, SCAVENGE PUMPS 
ETC. 



























Evaporating and Distilling Plant 


Caird & Rayner, Ltd. 
supplied to Queen Mary 
Queen Elizabeth 
Mauretania 





777, Commercial Road, 


LONDON, E.14. 
Phone: East 3216 (2 Maes). 





Grams: Vaporize. 
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ensuring uniform production. 





We make controllers to suit all 






temperatures and pressures 

controllers of sound 
design,{sensitive and precise 
in action, yet robust in con- 
struction. Easy toinstaland 


guaranteed for two years. 


EGRETTI 
& ZAMBRA 
















istin SERIKGO 


o} ORE 
ENO vada. 
Belt Adjusting Device can be operated 
without stopping the engine. 
Felt Liniag attached to the Cowl 
ensures proper Fan Suction and elimin- 
ates metallic vibration and noise. 
Cooling Element re- 
moved by releasing two 
bolts. 
Write for full .parti- 
culars and descriptive 
leaflet. 


H. O. SERCK LTD. 
LYON ST.OLDHAM RD.MANCHESTER IC 












ie 
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LONDON OFFICE : 49, QUEEN 


Telegrams : Press, Leeds. Code A.B.C., 5th and 6th Ed. Telephone: Leeds 75305 





pia he 


P THE PRESS GANGS! 
NY the That was a cry to be feared in 
i. fd | bygone days when armed gangs 
a et m@ were sent out to ‘‘Press’’ men 
ey into the Navy’s service. Now, 
when conditions in the Navy are 
ideal, men are glad to volunteer 
for the Senior Service. The old 
‘press gangs’’ are a thing of the 
past—but to-day the Navy is call- 
ing to her assistance ‘Press 
gangs’’ of anew order—using Rice 
Hydraulic Presses in most ship- 
yards and boiler shops. May we 
have your enquiries ? 
1631 





















FLANGING PRESS 
VICTORIA STREET, E.C.4 Telegrams and Telephone CITY 7546 ANY (SIZE OR POWER 































POOLE, DORSET 





SELF-PRIMING 
CENTRIFUGAL PUMPS 


5,000—32,000 gallons per Hour (Standard Sizes) 
Belt, Motor or Engine Driven. 


SUITABLE FOR BALLAST, BILGE AND ALL MARINE AND 
GENERAL SERVICE WORK. 


CATALOGUE AND FREE EXPERT ADVICE 


THE HAMWORTHY ENG’G. CO. LTD. 


‘Phone: POOLE 735 (P.B.X.). ‘Grams : INVENTIONS, POOLE 

















2101 




















OUTLET 





Thousands of ‘“Bradford’’ 
Steam Traps supplied for 
Steamships, Sugar Factories, 
Textile Factories, Collier- 
ies, lronworks, Laundries, 
in all parts of the world. 





















@ Embodiesanewprinciple. Itisafloat trap 
but with an important difference. The 
float does not open or close the discharge 
valve. It simply releases or engages a 
weighted lever, which is so arranged that 
the outlet is instantaneously opened 
or closed. No wire drawing. The dis- 
charge is full open or dead closed. The 
outlet is always submerged, so that 
steam cannot escape. 


@ Non-corrodible floats, valves and springs 
are used throughout. Working parts are 
simple and robust, and are all attached to 
the cover and can be quickly removed 
for examination. 


@ Every trap is fully guaranteed and tested 
under full steam pressure before despatch. 


UNITED STATES METALLIC PACKING CO. LTD. 


SOHO WORKS, ALLERTON ROAD, BRADFORD. 


Telephone Nos. 4705 and 4706 


Telegrams—METALLIC, BRADFORD. 





























LONDON— 


Coronation House, 4, 
Lloyds Avenue, London, 
€.C.3. 


LIVERPOOL—2 
5, Castle Street. 


BOLTON— 
1, Crown Street. 


CARDIFF— 
Salvage Buildings. 


GLASGOW— 
52, St. Enoch Square. 


NEWCASTLE-on- 


TYNE— 
2, Collingwood Street. 


And at 
Belfast, Hull, Bristol, South- 
ampton, Leith, Birminghan, 
Sheffield, Nottingham, etc. 
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The supremely reliable power unit 
for every kind of small power drive. 


A popular 
engineering production 


G.E.C. fractional H.P. 
stand up to this kind of hard service. 


4 EC FRACTIONAL H.P. MOTO es 


‘prod’ in 


Not merely doing intermittent jobs. 


It is significant that more than a million 
G.E.C. fractional H.P. motors are being used 
today in every branch of essential engineer- 
ing production. 


Many of them are directly helping in the 
relentless drive for increased production, 
on steady round-the-clock service to maintain 
high output of urgently needed equipment. 


motors are made to 


Their sturdy strength, inherent reliability, 
accuracy of component parts (all interchange- 
able) all contribute to the prodigious service 
record of these motors. 


MODELS FOR ALL PURPOSES. 








MADE IN STANDARD TYPES AND SPECIAL 











Adot. of The General Electric Co. Ltd. Head Office: Magnet House, Kingsway, London, W.C.2 














ELECTRIC TRANSPORTER CRANE 














STEAM BREAKDOWN CRANE 


FLOATING CRANE 











all parts of the World, 


STEAM & ELECTRIC 
FLOATING CRANES 


CANTILEVER CRANES 
BLOCK SETTING (TITAN) 
CRANES 


GOLIATH CRANES 
OVERHEAD CRANES 
LEVEL LUFFING CRANES 
STEAM BREAKDOWN CRANES 
TRAVELLING AND PIXED 
318 CRANES 
pone CRANES 
CRANES FOR LOADING AND 
yo ig ee COAL, IRON 
ORE, Etc., Etc. 


at bre one py Ces AND 
MACHINE 





ELECTRIC OVERHEAD CRANE 








Cranes of all types and other Machinery supplied to 


including the. following :— 


DOCK CAPSTANS OF EVERY 
TYPE AND CAPACITY 

SHUNTING CAPSTANS 

SLIPWAY EQUIPMENT 
LOCOMOTIVE AND WAGON 

TURNTABLES 

LOCOMOTIVE AND WAGON 
TRAVERSERS 

TIPPING TURNTABLES 


BRIDGE OPERATING 
MACHINERY 


PENSTOCKS AND PENSTOCK 
OPERATING MACHINERY 
WINCHES AND HAULAGE 

MACHINERY 
SHEERLEGS 
BOLLARDS —_- FAIRLEADS, 
tc. 





ARTICULATED LOCO TURNTABLE WITH 


VACUUM ENGINE DRIVE 














— ESTABLISHED IN 1846 — 


CARLISLE, 





ENGLAND. 


London 


COWANS SHELDON « CO. LID. 


Office 
BUSH HOUSE, ALDWYCH, W.C.2. 

















1858 
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EX STOCK. We can qwe 


high speed dhiveo quing maximum 


RENOLD Sto<* CHAIN DRIVES 


THE RENOLD AND COVENTRY CHAIN COMPANY LIMITED, MANCHESTER, ENGLAND 


LINCOLN ‘wetonc” 


FULL APPROVAL THE ADMIRALTY 


ts 
= : HAS i a 
—— GRANTED. BY LLOYD'S REGISTER OF SHIPPING 


BRITISH CORPORATION REGISTER OF 
SHIPPING AND AIRCRAFT 


THE AMERICAN BUREAU OF SHIPPING 


btained by t new technique for 


higher current a faster 


e correct type of shielded 


speeds are doubled by 
ie -Jelalallol0|- Mer Lalo ME dal-MmolaelelSlatdlo) a) 


vital supplies greatly increased 


eet-Fillet’’ Process are 


CONVENTIONAL “FLEET-FILLET” Wage free on request 
welding does welding pene- 
not penetrate trates Into 
into corner. corner 4”. To : LINCOLN ELECTRIC CO., LTD., 
WELWYN GARDEN CITY, HERTS 


Please send me “ Bulletin 432E” 


NAME .... , 
ADDRESS..........--. 
PPB vcccccrcccsccccceeses 
POSITION IN FIRM.... 


ENGINEERING 25.12.42 


2344 


THE WORLD'S LARGEST MANUFACTURERS OF ARC WELDING EQUIPMENT & ELECTRODES 
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Every metal has ths individual attributes, hut Thomas 
Boulsover's composite sheet of copper and vilver played a 


wi 

a 

5 
_ 
- 


/ + 


(So 
2 
oe 


| (S777 


double part, economising by using a haser metal for the 


bulk, yet having a substantial veneer of silver 





The process was quickly taken up, steel dies were cut 
and beautiful designs were produced, so that Shefheld 
plate not only became popular at home but also abroad. 
So far there has been no Thomas Boulsover to invent a 


short cut in ball-bearing manufacture ; from the very 


ENGLISH WORKMANSHIP 
I, the f fire the bar of ‘ron loses tts bleak 


rigidity, and the rte tools then serve to 


shape and weld wt 
But the materials and the met hods har € thei: 


l mitahions, and these limitations challenge 
the craftsman, so that he turns them to 
account, and they hecome part of the beauty 
of his work and a source of its strength 


beginning only the best materials are good enough, while 
accuracy ts attainable only by the strictest adherence to the 


finest methods am 1 established prin iple 


FISCHER BEARINGS CO LTD 
WOLVERHAMPTON 
Associated with Brwish Timken Led 


ischer 


ALL-BRITISH 
7 Se aa 


oe ramon tlle 


ALL-BRITISH 


ball and roller hearings 











«ec 


as is the bobweig ht yg 








Nature provides man with @ great varity of materials, and since his 


earliest days he has developed ways of using them to his own advantage. ENGLISH WORKMANSHIP 


If he wants to keep his head warm, or to protect it, or to keep his wifes A tradteian pm design may — a ber 


hair tidy he makes a thing of felted fur, hloched into a dome ; of straw 
plaited and stitched, or a shape of cloth, or of lace or of alloy-steel. 


centuries, then suddenly an entirely new 
phase will break out like a flame glow 
or a wie am then f extinguished, 
for eo telitls cual heen Ue cattattied 


Jean Tijou s repousse style has a striking 
foreign beauty about wt, hut although lor 
a while wt was blended into some English 


work it died out again. 
Was it, perhaps, that despite tts boldness, 
it lac hed the forthright structural sense that 


we looked for in bars of strong iron, Oo that 


Ih may cease even to follow any convention, consisting of anything from 


feat hers to ribbon, and assuming a rakish lise or camber at the wearer ’ choice. 


Ya though wt may only play at heing a hat and he useless as 
@ protection—u ws to the face as the bobweig he to the crankshaft, for 
—within the limitations of natural laws—it permits the placing of a 


suitable mass at the angle requaste to correct the initial defciency 


ischer 


ALL-BRITISH 


ball and sali bearings 


and transmission equipment 


ut was regarded rather as applied ornament? 
After all, one of the ideals of English 


workmanship is fitness for purpose. 


FISCHER BEARINGS CO. LTD 
WOLVERHAMPTON 


Fischer Bearings Co. Lid., Wolverhampton. Associated with British Timhen Lid. Associated with British Timken Led 





I scher 


ALL-BRITISH 
ball and roller bearings 
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